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FOREWORD

This directory was prepared by Chemical and Metallurgical Research, Inc.,
Chattanocoga, Tennessee, under U. S, Air Force Contract No. AF 33(615)-3u430,
The Chio State University Research Foundation Project No. 2165, Request No.
ML-39. This Contract was initiated under Project No. 7381, "Materials
Application,™ Task No. 738102, "Materials and Process Evaluation." The work
was administered under the direction of the Materials Engineering Branch,
Materials Applications Division, Air Force Materials Laboratory, Research and
Technology Division, Air Force Systems Command, Wright-Patterson Air Force
Base, Ohio, with Mr. C. A. Pratt (MAAE) as Project Engineer.

The work in preparing this directory covered the period September 1966
through February 1967. The manuscript was released by the authors in March
1967 for publication as a technical report.

The authors especially wish to acknowledge the contributions and coopera-
tion of the 19 suppliers of graphite products who are listed in this directory.

This technical report has been reviewed and is approved.

Db (DA

ALBERT OLEVITCH, Chief
Materials Engineering Branch
Materials Applications Division
Air Force Materials Laboratory
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ABSTRACT

This directory was prepared for the purpose of assisting
development, application, and design engineers in the rapid identi-
fication of graphite materials and sources of supply. This is a
revision and updating of the first directory published in 1963 and
it is expected that continuing revision, supplements, or new editions
will be needed.

A total of 262 graphite products, available from 19 suppliers,
are characterized by type, manufacturing methods, analyses, and
properties. For each of these products, supplier's availability
on grades, sizes and shapes, price, rate or capacity of production,
and delivery times are shown. An indexing system allows for the
convenient finding of information on suppliers, sizes and shapes,
unique characteristics, compositions, and properties.

This abstract is subject to special export controls and each

transmittal to foreign governments or foreign nationals may be made
only with prior approval of MAAE, Air Force Materials Laboratory.
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DIRECTORY OF GRAPHITE AVAILABILITY

INTRODUC TION

In September, 1963, the first "Directory of Graphite Availa-
bility, " ASD-TDR-63-853, was published. The first revision brings
data and information up to date for the purpose of satisfying a continuing
need of development, application, and design engineers for rapid identi-
fication of graphite materials and sources of supply.

This new edition includes further information with regard to new
commercially available products. It should be noted, however, that the
new product numbers do not correspond to those of the old directory unless
by coincidence. The method of collecting and treating the necessary infor-
mation was generally the same as before.

The directory presented herein is not intended to replace the tech-
nical handbooks and literature currently available from manufacturers.
On the other hand, its intent is to assemble in one place a list of all graph-
ite products commercially available, together with approximate property
values. Finally, the information collected is presented in such a manner
that it would allow easy updating and constant surveillance.

Since the first edition of the directory, it was found that the range
of values for the property data is too broad. This has been solved by
using average values where they are available. Also, it was found that
(because of wide range of testing methods) the data presented had little
meaning unless a test method is indicated for each property. Therefore,
the product sheets show (where available) how the data were obtained.

An  innovation in this edition is the inclusion of thirty-four figures
{graphs), which illustrate high temperature properties to about 5000°F
for specific graphite products. These figures are supplemental to the
characterization sheet for the corresponding graphite product number.



SUMMARY OF TRENDS

Significant advancements have been made with respect to
commercial availability and technology for graphite products since 1963,
when the first edition of the directory was prepared. This directory
identifies 262 commercially available graphite products, which is about
30% more products than shown in the 1963 edition. Furthermore, the
data sheets in the directory were recast to properly reflect advancement
in new technology and make them more useful to the Air Force require-
ments.

Specific trends in availability for each class of graphite products
are shown in Figure 1. As can be expected, the largest increase in avail-
ability was experienced by the more conventional and the higher tonnage
classes which are the bulk graphites, molded and extruded. The only
other large volume class, composites, experienced virtually no change.

The specially smaller quantity graphite products, namely hot
worked, pyrolytic, fibrous, flexible, alloyed, and foamed remain relatively
small in quantity. However, the fibrous and flexible classes are finding
new applications and appear potentially highly attractive for military needs.
The other specialty classes, such as pyrolytic, have gained more accept-
ance through familijarity ;but more time will be required before they can
be considered as conventional off-the-shelf items for military systems
design engineers.
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GRAPHITE PRODUCTS

The following pages document 262 graphite products in accor-
dance with characterization and suppliers' availability. These constitute
the body of the directory and for convenience in rapidly finding specific
information, five indexes follow the body of the directory.

The information shown in the directory was obtained from 19
suppliers who cooperated in this compilation. Table 1, titled Inventory
of Contributions, is a record of suppliers' contributions, broken down
into 20 classes and subclasses of graphite product types. By inspection
of this table, the number of classes, as well as the number of products
contributed by each supplier, are easily seen. The totals shown in this
table are different from the totals in the directory because of the match-
ing and consolidation of similar products.

Each page of the directory is a reproduction of the 5 x 8" cards
which were prepared and processed for the preparation of the directory.
In order to provide for ample space in preparing these cards, it was
necessary to use abbreviations and symbols rather extensively. Although
most of these abbreviations are self-explanatory, Table 2 delineates the
meanings of abbreviations and symbols employed.

Graphite products in the directory are categorized into one of nine
classes and shown in the order of molded, extruded, hot worked, pyrolytic,
fibrous, flexibile, composites, alloyed, and foamed.

Because of the wide range of values obtained for an individual
property through different testing techniques, each product has a column
showing the test method (where it is reported) used for that particular
property. Table 3 shows the methods or references to the methods which
have been used to determine most of the property information in this
directory.

The intent of each graphite product page is to completely describe
availability of the graphite product as characterized by the many entries
shown. From this it is expected that a potential user will be able to con-
tact a supplier of his choice for further detailed information and procurement.



862 1 1 2% ¢ 12 26 9 1 12 € 9 & & Qf 81 1€ ¥ 2 STVLOL
9 £ € sureoy ajrgders)
¥ 21 1 uoroq-ajmydesny] qg
L 1 sndrordd-orreIsy| =8
9 € € gojrsodwod ssoan] oy
e g 11 & 9 9 1 sansodwoscroew| qz
] ¥ 1 sajrsodwosorotiy| =y
4 r4 adey onhroxlg] =9
4 1 1 poro ussomuoN| 99
It 9 7 1 z ujors uasopm| ©9
8 4 I 1 z suzex| qg
S 1 z 1 1 §I3q1i} ®g
o1 1 2 € 1 z I sudrorddy ¥
(4 1 1 Ajrsusp yIry-podriom joH| G¢
I 1 A318usp yS1y Arsa-payaom jorI| eg¢
2 1 1 poutexd ssavod Area ‘popnijxdl pz
8 1 Z € 7 pouresd asreoo ‘pepniixy| o7
145 a1 Z €I 12 £ pautresd wnipsw ‘papnuyxy| qz
62 ¥ 2 91 1 9 pautexd asuly ‘pepniixg| e7
) L Z paureif wmrpsw ‘paproW| g1
96 1 1 8 § 99 8 £ 9 2 1 i £ poureid sury ‘peprew) eI
wowmm w 0
3| o3 S F oS e F T C . 90 590 80 5 7Y O
AR EEI RS SR NN T L
>l 8802 788 "8 nn00 08" SEE By Sy 58 B8 d toq
GlCEfertEog eyt dBE TR ER B wondissea -k
- H g S ] [ = = A ~ T o oW W.o o ® 0
=y m_..“ 5 T o o © # o 5 -
LAY o B B B B w m 3
T o =] - &
(see(oqng pue ssery)
Adg SNOILNEMMINOD A0 YHIWNN HJAL 12N00¥d ALTHAVED

SNOILNEITIINOD A0 AYOLNHAANI

T dT1dVL

)



Abbreviation
or Symbol

av.
blk.

Cap.

cyl

C. Str.
C. Exp.
Del.
Flex. Str.
H. T.

1g

M

Oxid.

pipe
plt

Std. Devw.
S. Res.

thk
T, Str.

Therm. Cond.

Y. Med.

>
<

TABLE 2

ABBREVIATIONS AND SYMBOLS

Meaning

Average

Block

Capacity

Cylinder
Compressive strength
Coefficient of thermal expansion
Delivery

Flexural strength
High temperature
Long

Thousand

Oxidation

Pipe and tube (1 to 3 ratio)
Plate

Standard deviation
Specific resistance

Thick
Tensile strength
Thermal conductivity

Young's modulus

Greater than
Less than



Property

Young's Modulus

Tensile Strength

Compressive Strength

Flexural Strength

Density

Coefficient of
Thermal Expansion

Thermal Conductivity

Specific Resistance

Hardness

TABLE 3

TEST METHODS

Units

psi

psi

psi

psi

glcc

1/°C

2
calem/sec cm™ °K

ohm-~-cm

Method

Sonic
Stress-Strain

Stress-Strain
(Dog Bone)
Stress-Strain
{cyl 1/4" dia}

Gage dimension

Cubic Compression

4 Point loading(!)
Single Point(z

Wt/ Volume

Expansion
Measurement

Expansion har
5/16"x5/8"x6"

Calculated from
Electrical Conduc-
tivity

{cyl 1-1/2"diax 6" 1g) WADD-61-72 Vol. XXVI

Value at 1300°F

Volt/amps

Kelvin Bridge
Voltage Drop on bar
1-1/4"x 1-1/4"x 7"

Indentation
Scleroscope

Reference

ASTM-D-790-61

ASTM-C-190-59
WADD-TR-61-72
Vol. XXXV

ASTM-C-109-545
ASTM-D-695
ASTM-C-39-56T

ASTM-C-78-59
NEMA

ASTM-C-134-41
NEMA Standards
ASTM-B-95-39

WADD-TR-61-72
Vol. XXVI

Guarded Hot Plate

NEMA Standards
NEMA Standards

WADD-TR-61-72
Vol. XXVI

(1) 4 Point Loading is the actual loading for the Third Point Method
{2) Single Point Loading is conventicnal terminology for 3 Point Loading

7



Molded Graphite Products (Nos. 1 through 85)

In the molded class, 85 graphite products are shown. This is
one of the most popular classes (together with extruded and composites).
Graphite products in some of the other classes, such as composites and
alloyed graphites, might well be included in the molded class because
many of them are indeed characterized by this manufacturing method;
however, for the sake of avoiding repetition, they are not shown in the
molded class.

The classification of '"molded" was selected, not because of the
unique manufacturing method, but because this manufacturing method im-
parts unique characterization to graphite products. For example, aniso-
tropy or orientation properties are greatly influenced by forming methods,
including molding. When coke is crushed or rmilled, the individual particles
tend to have one dimension larger than the other and, in forming, the long
axes of the particles tend to take a preferred orientation, and the final graph-
ite product retains the same pattern of grain orientation as well 25 grain
size. In the case of the molded class, orientation is perpendicular to the
direction of molding.

Grain size has a profound effect on the properties of molded graph-
ite and this is why the molded class is subdivided into two subclasses® in
accordance with maximum grain size. In general, the medium-grain
stock is more uniform in all directions (less anisotropic) than the fine-
grain stock, and the molded class exhibits less anisotropic properties
than any other class.

From the point of view of familiarity and long experience, the mold-
ed class is outstanding. Historically, this is the oldest class of graphite
products produced and the leading suppliers manufacture larger quantities
of this class than any other. In the past, most of the applications have
been in the broad field of metallurgy; however, every opportunity should
be taken for applications in military usage because of the very high degree
of manufacturing capability and depth of familiarity.

*Fine grain - 0.015" max (Nos. 1-76)
Medium grain - 0.015" to 0. 12" max {Nos. 76-85)



GRAPHITE PRODUCT NO.__1L

Characterization

TyYpPe: molded, fine grained; high strength; good electrical and thermal conductor;
"high density; used for molds, jigs and fixtures, rocket nozzle inserts, casting dies,
sintering boats, and crucibles

MFG: calcined petroleum coke; graphitized over 2500C; impregnated; machined;
100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or

Typical Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F AQOOF

Y. Mod. (106psi)

T. Str. (10%psi)

C. Str. (103psi)

Flex, Str. (103psi)

Density (g/cc) 1.84
C. Exp. (10%/°C)

Therm. Cond.

{cal-cm/sec cm?°K)

S. Res. (10*ohm ¢cm)

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products ER-83 various rectan- $1-10/1b
Division, gular and round stock

Carborundum Co.



GRAPHITE PRODUCT NO._2

Characterization

TYPE: molded, fine grained; low coeff. therm. exp.; used for jigs and fixtures, heater
elements, support material in furnace brazing & heat-treating, and susceptor in

] furnaces

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: Ni Ca Fe Si Al Co Na Ti Mo
Av. value Z200ppm 200ppm 100ppm 75ppm 75ppm Z25ppm 100ppm 10ppm 10ppm
Also available in purified grade S50ppro total impurities
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
A or
Method Av.Value  Std. dev.(%;)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. {10%psi) (1) 1.3 15 1.1 15 1.4 1.9
T. Str. (10%psi) (2) 2.1 20 2.0 20 2.1 5.9
C. Str. (103psi) (3} 8.4 20 8.0 20 8.8 12.8
Flex, Str. (10%psi) (4) 4.2 20 4.0 20 4.3 7.3
Density (g/cc) 1.75 5
C. Exp. (104/°C) 3.4 5 3.3 5 4.1
Therm. Cond.
{cal-cm/sec cm2°K) . 35 15 .34 15
S. Res. (104ohm cm) 13.0 1 13.5 1
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Duramic Products D-775 blkup to 18" x 7" x $1-10/1b <10 T/yr 1 mo
4" max

{1} Sonic

{2) ASTM-C-565-65T
{(3) ASTM-C-528-63T
(4) ASTM-C-328-56T

10



GRAPHITE PRODUCT NO._3

Characterization

TYPE: molded, fine grained; low cost; used for jigs and fixtures, support material in
furnace brazing & heating treating, and heater elements

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: Ni Ca Fe Na Si Al Co Ti Mo
Av. value 400ppm 400ppm 200ppm 200ppm 150ppm 150ppm 50ppm 20ppm 20ppm
Also available in purified grade 50ppm total impurities

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 1.5 15 1.3 15 1.6 2.1
T. Str. (10%psi} (2) 3.3 20 2.8 20 3.0 6.3
C. Str. (10%psi) (3) 8.6 20 10.5 20 9.0 13.0
Flex. Str. (10%psi) (4) 4,4 20 4.0 20 4.5 7.5
Density (g/cc) 1. 65 5
C. Exp. (10%/°C) 4.0 5 5.1 5 3.3 4.1
Therm. Cond.
(cal-cm/sec cm?2°K) . 350 15 . 330 15
S. Res. (104ohm cm) 12,7 1 14. 0 1
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Duramic Products  D-657 blk up to 24"x20"  $1-10/1b <10 T/yr 1 mo
X 9”
(1) Sonic

(2) ASTM-C-565-65T
(3) ASTM-C-528-63T
{4) ASTM-C-328-56T

il



GRAPHITE PRODUCT NO._4

Characterization

TYPE: molded, fine grained; high purity; used for jigs and fixtures, susceptor in
induction heating furnaces, heater elements, and crucibles

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: Ni Ca Fe Na Si Al

Av. value 3ppm 3ppm Zppm Zppm lppm lppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (105psi) {1) 1.4 15 1.4 15 1.4 2.0
T. Str. (10%psi) (2) 1.8 20 1.79 20 1.8 4.9
C. Str, (10%psi) (3) 8.0 20 7.9 20 8.6 13.0
Flex. Str. (103psi) (4) 4.0 20 3.9 20 4.1 7.6
Density (g/cc) 1.55 5
C. Exp. (10¢/°C) 5.7 5 5.6 5 6.6
Therm. Cond.

(cal-cm/sec cm2*K) .39 15 .38 15

S. Res. {10“chm c¢m) 36 1 37 1

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Duramic Products D-555 Dblkup to 15" x 6" x3" $10-100/1b <10 T/yr 1mo

(1) Sonic

(2) ASTM-C-565-65T
{(3) ASTM-C-528-63T
(4) ASTM-C-328-56T

12



GRAPHITE PRODUCT NO._5

Characterization

7YPE: molded, fine grained; low porosity; used primarily for carbon brushes and
certain mechanical electrical specialties

MFG: raw materials may be combinations of the following: resin, metal inorganic salt,
calcined petroleum coke, lamp black, coal tar pitch, petroleum pitch, natural and

_artificial graphite; graphitized over 2500C; 100-2000 1b batch size
ANALYTICAL: Ash Fe Vv B
Av. value . 1-.5% <.05% <,005% = lppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
A or
Method Av.Value  Std.dev.(%)  Av. Value  Std. dev.(%) 1300F  4000F
Y. Mod. (106psi) 2.5 <10

T. Str. {103psi)
C. Str. (103psi)

Flex. Str. (103psi) 5-1Q 5-10
Density (g/cc) 1,65-1.8

C. Exp. (106/°C) 2-10

Therm. Cond.

{cal-em/sec cm2*K)

S. Res. (10%chm cm) 10-50 5-10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
GE - Schenectady ME 14 cyl 1/8-45" $1-10/1b 100-3M T/yr 3 mo
blk 1-6"
rod 1/16-1/8"
plt 1/16-1"

13



GRAPHITE PRODUCT NO._6

Characterization

TYPE: molded, fine grained; high sirength; high hardness; used for mold stock and rocket
nozzle inserts

MFG. graphitized over 2500C; Acheson electric furnace; 1-20T batch size

ANALYTICAL: Ash Ni Ca Fe Na Si Al

Av. value 0. 25% 0.04%  0.04% 0.02% 0.02% 0.015% 0,015%

Std, dev. (%) <50 <50 <40 <40 <40 <50 <40

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. {10%psi) (1) 1.6 10 1.4 10
T. Str. (103psi) (2) 3.2 10 2.8 10

C. Str. (103psi}) (3) 8.5 10 10,0 10

Flex. Str. (103psi) (4) 4.5 10 4.0 i0

Density (g/cc) (5) 1.75 2

C. Exp. (10%/°C) (6) 3.9 5 5.0 5
Therm. Cond.

(cal-cm/sec cm2°K) {7) 0.35 10 0.33 i0

S. Res. (10*chm cm) (8) 12 10 14 10
Hardness-Brinell-136 Kg Load-10mm ball 15.0 10

Permeability (D'Arcy) 0.2 10 0. 004 10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes Carbon H205 cyl 10-22" <$1/1b 3 M-30M T/yr 3 mo
blk 9" x 20" x 24™ $1-10/1b

{1} Sonic

{2) Gage dimension

(3) ASTM-C-39-56T
{4) ASTM-C-78-59

(5) ASTM-C-134-41
{6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps

1k
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FIGURE 2 HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 6
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GRAPHITE PRODUCT NO._7

Characterization

Type: molded, fine grained; high strength; high density; high hardness; used for mold
stock, rocket nozzle inserts, sintering boats, and crucibles

MFEG: graphitized over 2500C; Acheson electric furnace; 1-20T batch size

ANALYTICAL: Ash Ni Ca Fe Na 51 Al

Av, value 0,.25% 0.04% 0.04% 0,02% 0.02% 0,015% 0,015%

Std. dev. {%)<50 <50 <40 <40 <40 <50 <40
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi) (1) 1.7 10 1.5 10
T. Str. (10%psi) {2) 3.5 10 3.0 10
C. Str. (10%psi) {3) 10.0 10 12,0 10

Flex. Str. (10psi} {(4) 4.7 10 4.3 10

Density (g/cc) (5) 1. 81 2
C. Exp. (10§/°C) (6) 41 5 50 5
Therm. Cond.
(cal-cm/sec cm2°K) (7) 0,37 10 0.35 10
€. Res. (10*ohm cm)

Hardness-Brinell-136 Kg load-10mm ball 18.0 10

Permeability (D'Arcy) 0.006 10 0. 001 10

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes Carbon H205-85 cyl 10-22" <$1/1b 3 M-30M T/yr 3 mo

blk 9" x 20" x 29" $1-10/1b

(1} Sonic

(2} Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
{7) Thermal diffusivity
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GRAPHITE PRODUCT NO._8

Characterization

TYPE: molded, fine grained

MFG: lamp black and coal tar pitch; graphitized over 2500C; grouﬁd and machined;
T00-2000 1b batch size

ANALYTICAL: Ash
V. value . 1-59%

PROPERTIES: Test Specimen With Grain Against Grain Typicai H.T. Prop.
or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)

T. Str. (10%psi)
C. Str. (103psi)

Flex. Str. (103psi) 2.5

Density (g/cc) 1,5-1.65

C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2*K)

S. Res. (10%ohm ¢m) 10-50

Hardness 605

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Ohioc Carbon 2D8D cyl 1/8-45" $1-10/1b <10 10-100 1 mo

blk 1-6" T/yr T/yr
plt<1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._2

Characterization

TYpe: molded, fine grained; basically used for brush applications

MFG: lamp black, calcined petroleum coke and coal tar pitch; graphitized over 2500C in
Acheson electric furnace; ground and machined; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value .1-.5%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi)
T. Str. (103psi)

C. Str. (103psi) 5-10

Flex. Str. (103psi) 5-10
Density (g/cc) 1.5-1.65
C. Exp. (10€/°C)

Therm. Cond.

{cal-cm/sec cm2°K)

S. Res. (10*ohm cm) 10-50
Hardness 655

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Ohio Carbon 2D9B cyl 1/8-45" $10-100/1b <10 10-100 1 mo
blk 1-6" T/yr T/yr
plt < 1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._10

Characterization

7YpE: molded, fine graﬁled

MFG: coal tar pitch and artificial graphite; processed in a fuel fired furnace; machined
and ground; batch size 100-2000 1b

ANALYTICAL: Ash
Av, value >.5%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) '
T. Str. (10%psi)
C. Str, (103psi})

Flex. Str. (10%psi) 1-5
Density (g/cc) 1.5-1.65
C. Exp. (105/°C)
Therm. Cond.
{cal-cm/sec cm2°K)
8. Res. (104ohm cm) 10-50
Hardness 60S
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Chic Carbon BlA cyl 1/8-45" $1-10/1b <10 10-100 1 mo
blk 1-6" Tlyr T/yr
plt < 1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._L1__

Characterization

TYpe: molded, fine grained

MFG: coal tar pitch, natural graphite, metal; processed in a fuel fired furnace;
machined and ground; 104-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typicat H.T. Prop.
- or
Method Av. Value  Std. dev.{%) Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi)
T. Str. (10%psi)
C. Str. (10%psi)
Flex. Str. (103psi) 1-5
Density (g/cc) 2.2
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec emZ°K)
S. Res. (10%chm cm) 1-10
Hardness 358
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Ohio Carbon ME cyl 1/8-45" <10 10-100 1 mo
blk 1-6" T/yr T/yr
pit< 1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._12 _

Characterization

7TYPE: molded, fine grained; high strength; high hardness

MFG: calcined petroleum coke, natural graphite and coal tar pitch; proces.sed below
2500C; ground and machined; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value >, 5%

pipe <1/2-10"

2y

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi)
T. Str, (10%psi)
C. Str. (103psi) 10-50
Flex. Str. (10%psi) 5-10
Density (g/cc) 1.65-1.8
C. Exp. (105/°C)
Therm, Cond.
{cal-cm/sec cm2*K)
S. Res. (10%hm cm) 10-50
Hardness 30s
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Ohio Carben Wo7 cyl 1/8-45" $1-10/1b <10 10-100 1 mo
blk 1-6" T/yr T/yr
plt<1/16-1"



GRAPHITE PRODUCT NO._13

Characterization

TYPE: molded, fine grained; high strength; high electrical resistant; high reproducibility;
low porosity; chemical resistant; abrasion resistant; small sizes; isotropic; used for

jigs and fixtures, seals, bearings, rocket nozzle inserts, rupture dis¢s and crucibles
MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: Ash
Av. value < 0.1%

Std, dev. (%) < 30

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.{%) Av.Value  Std. dev.(%)} 1300F 4000F
Y. Mod. {105psi) {n 1.8 >20 1.6 >20 1.5
T. Str. (103psi) (2) 9.4 10.2
C. Str. (103psi) (3) 20.0 5-10
Flex. Str. (103psi) (4) 10.0 10-20 10,0 10-20
Density (g/cc) 1.80-1.88
C. Exp. (10%5/°C) (5) 9.0
Therm. Cond.
{cal-cm/sec cm2*K) s1-.5 e1-.5 . 06
S. Res. (104ohm cm) (6) 14-16
Hardness (Scleroscope) 78

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

Poco Graphite, Inc. AXF rod 1/8-5/8" $10-100/1b 100-3M T/yr 3 mo
cyl 8" max
blk 4" % 8" x 18" max
plt < 1"

(1) 4 Point bending

(2} Air bearing

(3) 1/2"x 1" L

(4) 4 Point loading

(>) RT-1000°C

(6) Kelvin Bridge 1/2" x 1" L
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GRAPHITE PRODUCT NO._1l4

Characterization

7YPE: molded, fine grained; high strength; high electrical resistance; high
reproducibility; small sizes; used for molds, jigs and fixtures, seals, rocket nozzle
inser : . . . .

MFG: manufacturing methods claimed to be proprietary

:‘(NALYTICAL: Ash
Av. value < 0. 1%
Stdl dEVO (70) < 30

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or |

Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%) 1300F 4G00F
Y. Mod. (106psi) (1) 1.7 1.6 1.40
T. Str. (10%psi) {2) 9.4 2.5
C. Str. (103psi) (3) 16.0 25.0
Flex. Str. (103psi) (4) 8.0
Density (g/cc) 1,70-1.79
C. Exp. (106/°C) (5) 8.0
Therm. Cond.
(cal-cm/sec cm2°K) L 1.5 .1-.5
5. Res. (10%chm cm) (6) 16-22
Hardness 70S Typical

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Poco Graphite, Inc. AXM rod 1/8-5/8" $1-10/1b 100-3M T/yr 1 mo
cyl 8" max
blk 4" x 8" x 18" max
plt < 1"

(I) Compressive

(2) Air bearing

{3) 1/2"x 1" L

(4) 4 Point loading

(5) RT-1000°C

(6) Kelvin Bridge 1/2" x 1" L

26



GRAPHITE PRODUCT NO._15 _

Characterization

TYPE: molded, fine grained; high electrical resistance; high reproducibility; small sizes;
used for electrolytic anodes, jigs and fixtures, sintering boats, crucibles, and
susceptor in induction heating furnaces

MFg. manufacturing methods claimed to be proprietary

ANALYTICAL: Ash

Av. value < 0. 1%

Std. dev. (%) <30
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
- or

Methed Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi) (1 0.75 0. 85 .9
T. Str. (10%psi)

C. Str. (103psi) {(2) 9,0 9.5

Flex. Str. (10°psi) (3) 6.0

Density (g/cc) 1,50-1.59
C. Exp. (105/°C) 7.0
Therm. Cond.

(cal-cm/sec cm?*K) v1-.5 e1-.5

S. Res. (10-*ohm cm) (4) 28-34
Hardness Scleroscope 57 Typical

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Poco Graphite, Inc. AXZ rod 1/8-5/8" $1-10/1b  100-3M T/yr 1 mo

cyl 8" max
blk 4" x 8" x 18" max
plt < 1"

(1) Compressive

2y 1/72"x 1" L

(3) 4 Point loading

(4) Kelvin Bridge 1/2" x 1" L
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Characterization

7YPE: molded, fine grained; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; high purity; good nuclear properties; high reproducibility; low

friction; low poruosity; chemical resigtant; hioch temperature oxidation resistant

MEG: calcined petroleum coke, coal tar pitch, and artificial graphite; graphitized over
Z500C; Acheson electric furnace; finishing operations as required; 100-2000 1b

batch size

ANALYTICAL: Ash
v. value 10ppm max
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_ or
Method Av.Value Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (106psi) 1.5
T. Str. (103psi) 5
C. Str. (103%psi) 20
Flex. Str. {10%psi) 10 15
Density (g/cc) 1.8 >2
C. Exp. (105/°C) 4
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10+ohm cm) 18
Hardness 758 10
Supplier's Availability _
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon DS13 cyl 1/8-8" $1-10/1b 10-100 T/yr 3 mo

blk 1-6"

rod ,01-1/8"

pit <1/16-1"

pipe <« 1/2-8"
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GRAPHITE PRODUCT NO._1l7

Characterization

TYPE: molded, fine grained; low coeff. therm. exp.; good electrical and thermal
conductivity; high reproducibility; low friction; long experience; low hardness;
primarily used for brush applications

MFG; graphite and resin; processed below 2500C; finishing operations as required;
T00-2000 1b batch size

ANALYTICAL: Ash
Av. value >2.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or

Method Av.Yalue  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) 1.5

T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (10%psi) 3 >20
Density (g/cc) <l.5 =2
C. Exp. (10€/°C)

Therm. Cond.

{cal-cm/sec cm2°K)

S. Res. (104ohm cm) 30 15
Hardness 185 16

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon G-9 cyl 1/8-6" $1-10/1b  10-100 T/yr 2 mo
bik 1-6"
rod .01-1/8"
plt < 1/16-1"
pipe <1/2-6"
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GRAPHITE PRODUCT NO._18

Characterization

7ype. molded, fine grained; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; high reproducibility; low friction; used for brushes, rupture
discs, sintering boats, crucibles, and susceptor in induction heating furnace

MFG: lamp black, graphite and pitch; graphitized over 2500C; Acheson electric
Turnace; finishing operations as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value . 5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%5psi)
T. Str. (10%psi)
C. Str. (10%psi)

Flex. Str. (103psi) 3 15
Density (g/cc) 1.55 1.5
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm?°K)

S. Res. (10%ohm cm) 75 75
Hardness 508 6

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon G-88-C cyl 1/8-6" $1-10/1b 10-100 T/yr 3 mo
blk 1-6"
rod ., 01-1/8"
plt<1/16-1"
pipe <1/2-6"
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GRAPHITE PRODUCT NO._12 _

Characterization

TYPE: molded, fine grained; high strength; low coeff. therm. exp.; good e¢lectrical and
thermal conductivity; high reproducibility; low friction; long experience; used for
mechanical applications

MFG: lamp black, graphite and pitch; graphitized over 2500C; Acheson electric
furnace; impregnated in secondary processing; finishing operations as required;
100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0.3%
Std. dev. (%) >50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) <1

T. Str. (10%psi)
C. Str. (10%psi)

Flex. Str. (103psi) 3 15
Density (g/cc) 1. 60 1.5
C. Exp. (105/°C)

Therm. Cond.

{cal-cm/sec cm2°K)

S. Res. (10%chm cm) 75 7.5
Hardness 525 <5

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon L-55 cyl 1/8-6" $1-10/1b 100-3M T/yr 3 mo
blk 1-6"
rod .01-1/8"
plt <1/16-1"
pipe < 1/2-6"



GRAPHITE PRODUCT NO._20__

Characterization

TYPE: molded, fine grained; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; high reproducibility; low friction; high temperature oxidation

resistance; abrasion resistant; lon

xpetience; 18

for mechani

MFG: lamp black, graphite and pitch; graphitized over 2500C; Acheson electric

furnace; finishing operations as required; 100-2000 1b batch size

ANALYTICAL: Ash 51
Av. value <. 1% 10ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—— or
Method Av.Value  Std.dev.(%4)  Av.Value  Std. dev.(%4) 1300F 4000F
Y. Mod. (105psi) 1.5
T. Str. (10%psi) 4
C. Str. (103psi) 30
Flex. Str. (10%psi) 7.5 15
Density (g/cc) 1. 60 1.5
C. Exp. (10%/°C) 6
Therm. Cond.
(cal-cm/sec cm2'K)
S. Res. (104chm cm) 30 15
Hardness 645 <10
Admittance (H /sec, He) 10-2
Abrasion Res. 4 Hr/mil
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon 1.-56 cyl 1/8-12" $1-10/1b 100-3M T/yr 3 mo

bik 1-6"

rod .01-1/8"

plt <1/16-1"

pipe < 1/2-10"
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GRAPHITE PRODUCT NO._21

Characterization

TYPE: molded, fine grained; carbon-graphite; high strength; high reproducibility; good
electrical and thermal conductivity; low porosity; low friction; long experience; high
roduction; lo i i i

MFG: graphite,pitch; not graphitized; no secondary processing; finishing operations as
required; 100-2000 1b batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
EE— or
Method Av. Value  Std. dev.(%} Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) .5

1
T. Str. (10%psi) 7.5
C. Str. (10%psi) 30
Flex. Str. (10%psi) 7.5 15
Density (g/cc) 1.75 15
C. Exp. (10%/°C) 6
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10ohm cm) 75
Hardness 765 10
Abrasion 4 Hr/mil50

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon P-9 cyl 1/8-19" $1-10/1b 100-3M T/yr 2 mo
blk 1-6"
rod . 01-1/8"
plt < 1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._22

Characterization

TYPE: molded, fine grained; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; high reproducibility; low friction; low porosity; long experience;
high temperature oxidation resistance; good mechanical properties

MFG: graphite and pitch; graphitized over 2500C; Acheson electric furnace; finishing
operations as required; 100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105psi) <l
T. Str. (103psi) 3
C. 5tr. (103psi) 30
Flex. Str. (103psi) 7.5 15
Density (g/cc) 1.60 >2
C. Exp. (106/°C) 6
Therm. Cond.
(cal-cm/sec cm2’K)
S. Res. {10%ohm cm) 30 15
Hardness 4685 10
Abrasion Res. 8 Hr/Mil 50
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon P-3W cyl 1/8-12" $1-10/1b  100-3M T/yr 2 mo

blk 1-6"

rod .0l-1/8"

plt<1/16-1"

pipe < 1/2-10"
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GRAPHITE PRODUCT NO._23

Characterization

TYPE: molded, fine grained; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; high reproducibility; low friction; low porosity; long experience;
high temperature cxidation resistance: good mechanical properties

MFG: graphite and pitch; graphitized over 2500C; Acheson electric furnace;
Tinishing operations as required; 100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E— or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%)) 1300F  4000F
Y. Mod. (108psi) 1.5
T. Str, (10%psi) 5
C. Str. (103psi) 30
Flex. Str. (10%psi) 10 15
Density (g/cc) 1.8 >2
C. Exp. (106/°C) 6
Therm. Cond.
{cal-cm/sec cm2°K})
S. Res. (10*chm cm) 30
Hardness 78S 10
Abrasion Res. 30Hr /mil
Oxid. rate in air 0.3%/hr(1000F)
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon P-03 cyl 1/8-8" $1-10/1b  10-100 T/yr 3 mo
blk 1-6"
rod . 01-1/8"
plt <1/16-1"
pipe < 1/2-8"
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GRAPHITE PRODUCT NO._24 _

Characterization
TYpe: molded, fine grained; high purity; high reproducihbility; high temperature
“oxidation resistant; long experience; used for molds, jigs, fixtures, heater elements,
crucibles, electronic tube anodes, and susceptor in induction heating furnaces
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
“I-Z0T batch size

ANALYTICAL: Fe v B Si Ca Al Mg

Av. value < 10ppm Ippm <lppm 10 ppm < 10ppm 5ppm < 1.0ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or

Method Av. Vaive  Std. dev.(%) Av. Value  Std. dev.(%4) 1300F 4000F

Y. Mod. (10%psi) (1) 0. 87 1,18
T. Str. (103psi) {2) 1.8 1.6 2.2 3.8
C. Str. (103psi) (3) 6.8 7.2 7.0 9.8
Flex. Str. (10%psi) (4) 3.6 3.1 4,2 7.0
Density (g/cc) (5) 1.68
C. Exp. (10%/°C) (6) 3.3 4.4
Therm. Cond.

{cal-cm/sec cm2°K) (7) 0.15

S. Res. (104chm cm) (8) 9.6 9.1 10.7
Scleroscope Hardness 37

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 9RL cyl 10" max $1-10/1b 10-100 T/yr 0-4 mo
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-C-695

(4) 4 Point loading

(3) Wt/volume

(6) Expansion 0-600°C
{(7) Guarded Hot Plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._25

Characterization

TYPE: molded, fine grained; high strength; high purity; high reproducibility; high
temperature oxidation resistant; long experience; used for molds, jigs, fixtures,
sintering boats, heater elements, crucibles, and electronic tube anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
1-20T batch size

ANALYTICAL: Ash Fe vV B Si Ca Al Mg

Av. value 50ppm  <10ppm Ilppm <lppm I10ppm <10ppm 5ppm <l10ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%}) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (1C%psi) {1} 1.5
T. Str. (103psi) (2) 1.8 1.6 2.2 3.8
C. Str. {103psi) (3) 6.4 6.8 7.0 9.8
Flex. Str. (103ps1) (4) 3.7 3.2 4,2 7. 0
Density (g/cc) {5) 1.65
C. Exp. (105/°C) {6) 3.3 4.4
Therm. Cond.

(cal-cm/sec cm2*K) 0.12
S. Res. (10*chm cm) (7) 8.6 7.1 11.7

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 39RL blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr 0-4 mo
{1) Sonic

(2} ASTM-C-190-59
{3) ASTM-C-695

(4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
{7) Volt/amps
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GRAPHITE PRODUCT NO._26__

Characterization
Type: molded, fine grained; high strength; abrasion resistant; long experience; high
hardness; used for jigs, fixtures, seals, and bearings

MFG. calcined petroleum coke and coal tar pitch; processed below 2500C; machined;
T00-2000 1b batch size

ANALYTICAL: Ash
Av. value 3.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
I or
Method Av. Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) (1) 2.0
T. Str. (103psi) (2) 1.6 1.5
C. Str. (103psi) (3) 10,0 1.0
Flex. Str. (103psi) (4} 3.5 2.9
Density (g/cc) {5) 1.63
C. Exp. (106/°C) (6) 4,3 5.4
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (104ohm cm) (7) 55,9
Rockwell Hardness 78
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 350 blk 12" x 6" x 2" <§$1/1b 10-100 T/yr 0-2 mo

(1}
(2)
(3)
(4)
(5)
(6)
(7)

Sonic
ASTM-C-190-59
ASTM-D-695

4 Point loading
Wt/volume
Expansion 0-600°C
Volt/amps

individually
molded items
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GRAPHITE PRODUCT NO._27 _

Characterization

7YPE: molded, fine grained; high electrical resistance; used for brushes

MFG: artificial graphite; processed below 2500C; machined; 1-20T batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%) Av. Valug  Std. dev.(%) 1300F A4000F

Y. Mod. (108psi)

T. Str. (103psi})

C. Str. (103psi)

Flex. Str. (10%psi) (1) 3.0

Density (g/cc) {2) 1.68

C. Exp. (106/°C}) (3) 4.4 5.7
Therm. Cond.

{cal-cm/sec cm2°K}

S. Res. (104%0hm ¢m) (4) 33

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 357 blk<12'"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo

{1) Single point
(2) Wt/volume

(3) Expansion 0-600°C

{4) Volt/amps

Fabricated brushes
only
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GRAPHITE PRODUCT NO._28

Characterization

TyYpPE: molded, fine grained; high electrical resistance; used for brushes

MFG.: lamp black; processed helow 2500C; machined; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E— or
Method Av.Value™ Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (10°psi) (1) 4.5,3.5
Density (g/cc) (2) 1.52,1,43
C. Exp. (105/°C)
Therm. Cond.
(cal-em/sec cm2°K)
S. Res. (104chm cm) {3) 58.4,76.2
Scleroscope Hardness 80,70
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 521 blk <12"x12"x2-1/2" $1-10/1b <10 T/yr 1 mo
Fabricated brushes
only
Speer Carbon 990 blk < 12"x12"x2-1/2" $1-10/1b <10 T/yr 1 mo
Fabricated brushes
only

*First number refers to first product
{l) Single point

(2) Wt/volume
{3) Volt/amps
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GRAPHITE PRODUCT NO._29 _

Characterization

TYPE: molded, fine grained; high strength; high reproducibility; long experience;
used for brushes

MFG: processed below 2500C; machined; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
EE— ar
Method Av. Value  Std. dev.(34)  Av.Value  Std. dev.(%) 1300F A000F

Y. Mod. (105psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103psi) (1} 5.6 14

Density (g/cc) (2) 1.90 1
C. Exp. (10€/°C)
Therm. Cond.
{cal-cm/sec cm2*K}
S. Res. (104%chm cm) (3) 22.6 3

Scleroscope Hardness 20.6 14

Rockwell Hardness (1) 45

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 610 blk <12"x12"x2-1/2" $1-10/1b  10-100 T/yr ! mo
Fabricated brushes
only

(1) Single point
(2) Wt/volume
{3) Volt/amps
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GRAPHITE PRODUCT NO._.30 _

Characterization

TYPE: molded, fine grained; used for brushes

MFG: natural graphite; processed below 2500C; machined; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or %
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)
T. Str. (103psi)
C. Str. (103psi)
Flex. Str. (103psi) (1) 4.0,3.5
Density (g/cc) {2) 1.95,1.88
C. Exp. (104/°C) {3) -, 1.3 -, 5.6
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. {10%ohm cm} (4) 30.5,8.9
Scleroscope Hardness 10, 18
Rockwell Hardness -, 83
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.
Speer Carbon 614 blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1l mo
Fabricated brushes’
only
Speer Carbon 700 blk<12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo

Fabricated brushes
only

% First number refers to first product

{1) Single point

(2} Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO..31

Characterization

TYpe; molded, fine grained; high strength; high electrical resistance; high
reproducibility; long experience; used for brushes

MFG: artificial graphite; processed below 2500C; machined, 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) (1) 6.9 11
Density (g/cc) (2) 1. 80 2
C. Exp. (10%/°C}
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10%chm cm) (3) 45,2 10
Scleroscope Hardness 36. 7 8
Rockwell Hardness (L) 75
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 619 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1} Single point
(2} Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._32 _

Characterization

TYPE: molded, fine grained; high electrical resistance; long experience; used for

brushes

MEG. artificial graphite; processed below 2500C; machined; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Vaiue  Std. dev.(%5) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (103%psi)
Flex. Str. {103psi) (1) 5.43 17
Density (g/cc) {2) 1.72 1
C. Exp. (106/°C)
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (104ohm cm) (3) 2166 16
Sclercscope Hardness 47.8 9
Rockwell Hardness (M) 87
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 621 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point
(Z} Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO..33

Characterization

TYPE: molded, fine grained; high electrical resistance; long experience; used for
brushes

MFG. natural graphite; processed below 2500C; machined; 1-20T batch size

ANALYTICAL:
PROFERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod, (105psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) (1) 0.9 21
Pensity (g/cc) (2) 1.40 1
C. Exp. (105/°C) (3} 1.9 9.4
Therm. Cond.
(cal-cin/sec cm2*K)
S. Res. (10*chm cm) (4) 25.7 27
Scleroscope Hardness 14.9 10
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 702 blk <12'"x12'"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point

(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps

45



GRAPHITE PRODUCT NO._34

_ Characterization
7Ype: molded, fine grained; high strength; high reproducibility; long experience; high
production; used for rocket nozzle inserts, continuous casting dies, sintering boats,
heater elements, crucibles, and mechanical applications such as seals and bearings

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
T-2Z0T batch size '

ANALYTICAL:  Ash
Av. value 0. 03%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105psi) (1} 1.5
T. Str. (103psi} 2) 1.8 1.6 2.2 3.8
C. Str. (103psi) (3) 6.4 6.8 7.0 9.8
Flex. Str. (103psi) (4) 3.7 3.2 4.2 7.0
Density (g/cc) (5) 1.65
C. Exp. {10%/°C) (6) 3.3 4,4
Therm. Cond.
(cal-cm/sec em2°K) (7) 0.12
S. Res. (10*ohm cm) (8) B.6 7.1 11,7
Scleroscope Hardness 36

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 3499 blk 12" x 12" x 5"  $1-10/1b 100-3M T/yr 0-3 mo
General Electric ME11! cyl 1/8-45" $1-10/1b  100-3M T/yr 3 mo

Schenectady blk 1-6"

rod 1/16-1/8"
plt 1/16-1"

1 Hardness - 40S

(1) Somic
(2) ASTM-C-190-59
(3) ASTM-D-695
(4) 4 point loading
(5} Wt/volume
(6) Expansion 0-600°C
(7) Guarded Hot Plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._35__

Characterization
7YPE: molded, fine grained; high strength; high reproducibility; long experience; high
“production; used for rocket nozzle inserts, continuous casting dies, heat exchangers,
sintering boats, heater elements, crucibles, molds, jigs, fixtures, seals and bearings
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; 1-20T batch
Blze

ANALYTICAL: Ash

Av. value 0. 03%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or

Method Av.Value ® Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi) (1) .87, - 1.18

T. Str. (10%psi) (2) 1.8,1.6 1.6,1. 4 2.2 3.8

C. Str. (10%psi) (3) 6.8,6.0 7.2,6.5 7.0 9.8

Flex. Str. (103psi) (4) 3.6,3.0 3.1,2.8 4.2 7.0
Density (g/cc) (5) 1.68,1.61

C. Exp. (10¢/°C) (6) 3.3 4.4

Therm. Cond.

{cal-cm/sec cm2*K) {7) . 15

S. Res. (1040hm cm) (8) 9.6,10.2 9.1 10.7
Scleroscope Harduness 37

Permeability (cm2/sec~1) 6.0x 10-1 5.8 x 10-1

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 34998 cyl 2-5/8-8" $1-10/1b 100-3M T/yr 0-3 mo
Speer Carbon 34998 cyl 10-13" $1-10/1b  100-3M T/yr 0-3 mo

* First number refers to first product

{1} Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
{(7) Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._36

Characterization

TYPE: molded, fine grained; high reproducibility; long experience; used for mold stock,
electronic tube anodes, support material in furnace brazing & heat treating, and

susceptor in induction heating furnaces .

MrG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;

T-Z207T batch size

ANALYTICAL: Ash
Av. value 0. 03%

PROPERTIES:

Y. Mod. (10%psi)

T. Str. (10%psi)

C. Str. (103psi)

Flex. Str. (103psi)

Density (g/cc)

C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/se¢ cm2*K)

S. Res. (104ohm cm)
Scleroscope Hardness

Test Specimen
or
Method

(1)
2)
(3)
(4)
(5)
(6)

(7)

Av. Value

With Grain Against Grain

Std. dev.(%%) Av. Value  Std. dev.(%%) 1300F

1.3

b O
L
-

Typical H.T. Prop.

A000F

Supplier's Availability

Speer Carbon

(1)
(2)
(3)
(4)
{5)
(6)
(7)

SUPPLIER

GRADES

4007

Sonic
ASTM-C-190-59
ASTM-D-695

4 Point loading
Wt/volume
Expansion 0-600°C
Volt/amps

blk 10" x 4" x 2-1/2" $1-10/1b

S{ZES & SHAPES PRICE RATE or CAP.

10-100 T/yr

50
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GRAPHITE PRODUCT NO..37

Characterization

7YPE: molded, fine grained; high electrical resistance; high reproducibility; long

experience; used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0.12%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value™  Std. dev.(%) Av.Value  Std. dev.(%) 1300F A000F
Y. Mod. (106psi)
T. Str. (10%psi)
C. 5tr. (10%psi)
Flex. Str. {103psi) (1} 1.9,2.6,2.9,4.4 13
Density (g/cc) (2) 1.5, 1.5, 1.5, 1. 2
C. Exp. (10%/°C) (3) 5.9,6.0,6.1,6,1 6.0,6.2,6.0,6.0
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res, (104ohm cm) (4) 61.0,50,8,579, 521 7
Scleroscope Hardness 46.0,47.9,53.5,75.9 7
Rockwell Hardness (K) 65,60,75,110
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 4029 blk <12'"x12"x2-1/2" $1-10/1b 100-3M T/yr 1 mo
Speer Carbon E-35 blk <12"x12"x2-1/2" $1-10/1b  100-3M T/yr 1 mo
Speer Carbon E-28 blk <12"x12"x2-1/2" $1-10/1b 100-3M T/yr 1 mo
Speer Carbon E-34 blk < 12"x12"x2-1/2" $1-10/1b 100-3 M T/yr 1 mo

All grades fabricated brushes only,

L

*# First number refers to first product

(1} Single point
(2) Wt/volume
(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO._38 _

Characterization

TYPE: molded, fine grained; low friction; high temperature oxidation resistant; abrasion

“resistant; long experience; used for mold stock, jigs, fixtures, seals, bearings,
continuous casting dies, and support material in furnace brazing & heat treating

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;

T-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)
T. Str. (109psi) (1) 1.9 1.9
C. Str, {103psi) (2) 6.7 6.5
Flex. Str. (103psi) (3) 4,0 3.8
Density (g/cc) {4) 1.73
C. Exp. (106/°C} {5) 3.3 4.4
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. (10%chm cm} (6) 10.2
Scleroscope Hardness 35
Rockwell Hardness (L) 63
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 4110 cyl 13" $1-10/1b 3M-30M T/yr 1 mo

blk 12"x12"x2-1/2"

(1) ASTM-C-190-59
(2) ASTM-C-695

(3) 4 Point loading

(4} Wt/volume

(5) Expansion 0-600°C
(6) Volt/amps
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GRAPHITE PRODUCT NO._39__

Characterization

TYPE: molded, fine grained; high reproducibility; low friction; high temperature
oxidation resistant; abrasion resistant; long experience; used for mold stock, jigs and
fixtures, seals, bearings, continucus casting dies

MEG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (10°psi) (1) 5.7

Density (g/cc) (2) 1,80
C. Exp. (10%/°C)
Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. (10%ohm cm) (3) 8.1

Scleroscope Hardness 35

Rockwell Hardness (R) 90

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 7110 cyl 13" $1-10/1b  10-100 T/yr 1 mo

blk 12"x12"x2-1/2"

(1) 4 Point loading
(2) Wt/volume
(3) Voit/amps
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GRAPHITE PRODUCT NO._40 _

Characterization

TYPE: molded, fine grained; good thermal insulator; high reproducibility; low density;
abrasion resistant; long experience; high production; used for jigs and fixtures,

sintering boats, and support material in furnace brazing & heat treating
MFG, calcined petroleum coke and coal tar pitch; processed under 2500C; machined;
TU0-2000 ib batch size

ANALYTICAL: Ash
Av. value 0. 15%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
—_— or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

¥. Mod. (105psi) {1) 1,0
T. Str. (10%psi) {2) 0.9

C. Str. (103%psi) {(3) 6.8 TeT

Flex. Str. (10%psi) (4) 1.9 1.9

Density (g/cc) {5) 1.37
C. Exp. (10%/°C) (6) 4.6 6.2
Therm. Cond.

(cal-cm/sec ¢cm2°K)
S. Res. (104chm cm) (7) 76,2

Scleroscope Hardness 50

Rockwell Hardness (L) 59

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 7716 blk 12" x 12" x 5" <$1/1b 10-100 T/yr 0-2 mo

(1) Sonic

(2} ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
{7} Volt/amps
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GRAPHITE PRODUCT NO._4l

Characterization

TYPE: molded, fine grained; high strength; low friction; low porosity; chemical resistant;
“abrasion resistant; long experience; small sizes; high hardness; used for seals,
bearings, and pistons

MFG: calcined petroleum coke and coal tar pitch; processed under 2500C; 100-2000

“Ib batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi)
T. Str. (10%psi) {1) 4,0
C. Str. (103psi) {2) 2.5
Flex. Str. (103psi) {3} 6.0
Density (g/cc) {4) 1. 78
C. Exp. (106/°C) {5) 4,0
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10%chm cm)
Scleroscope Hardness 80

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 8645 Individually mold- $1-10/1b 10-100 T/yr 0-3 mo
ed items < 6'* dia

(1) ASTM-C-190-59
(2) ASTM-D-695

(3) 4 Point loading

(4) Wt/volume

{5) Expansion 0-600°C
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GRAPHITE PRODUCT NO__42

Characterization

7yPe: molded, fine grained; high strength; high reproducibility; abrasion resistant;
Tong experience; high production; used for jigs and fixtures, rocket nozzle inserts,
continuous casting dies, and crucibles

MFG: calcined petroclum coke and coal tar piich; graphitized over 2500C; 100-2000
Tb batch size

ANALYTICAL; Ash
Av. value 0. 04%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%%) Av. Value  Std. dev.(%) 1300F ~ 4000F
Y. Mod. (108psi) {1} 1.4 1,2
T. Str, (103psi) (2) 2.4 2.1 4.0 5.7
C. Str. (103psi) (3) G, 2 9.6 10.5 14. 8
Flex. Str. (103psi) (4) 4,4 4,1 6,0 11,3
Density (g/cc) (5) 1.79
C. Exp. (105/°C) (6) 3.0 4.7
Therm. Cond.
(cal-cm/sec cm2°K) (M) 0.2
S. Res. (104chm_cm) (8) 11,4 8.4 7.6
Scleroscope Hardness 48
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 9135 Finished shapes <$1-10/1b 100-3M T/yr 0-4 mo
9139 only with < 3"
wall thickness
(1) Sonic

{2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

{6} Expansion 0-600°C
{7) Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._43

Characterization

7Ype: molded, fine grained; high strength; high reproducibility; abrasion resistant; long
experience; high production; used for jigs and fixtures, rocket nozzle inserts,
continuous casting dies, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; 100-2000

16 batch size

ANALYTICAL: Ash

Av. value 0. 04%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std.dev.(%)  Awv. Value  Std. dev.(9%) 1300F  4000F

Y. Mod. (105psi) (1) 1.1
T. Str. (10%psi) {2) 2.2 2.1 3.2 4.8

C. Str. (103psi) (3) 8.1 8.4 9.7 13,2
Flex. Str. (103psi) (4) 4,2 3.6 5.8 9.3
Density (g/cc) (5) 1.70

C. Exp. (10%/°C) {6) 3.2 4,5
Therm. Cend.

(cal-cm/sec em2°K) (7) 0.2

S. Res. (10%chm cm) (8) 9,1 7.6 10.2
Scleroscope Hardness 44

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.
Speer Carbon 9134 Machined shapes $1-10/1b 100-3M T/yr 0-1mo

(1)
(2)
(3)
{4)
(5)
(6)
(7)
(8)

Sonic
ASTM-C-190-59
ASTM-D-695

4 Point loading
Wt/volume
Expansion 0-600°C
Guarded hot plate
Volt/amps

only up to 13" dia
with < 3" wall
thickness
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GRAPHITE PRODUCT NO._44 _

Characterization

7YPE; molded, fine grained; high strength; high reproducibility; long experience; high
production; used for mold stock, rocket nozzle inserts, sintering boats, continuous

casting dies, heater elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;

T-20T batch size

ANALYTICAL; Ash
Av, value 0. 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or
Method Av.Value®  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 1.3, 1.3, -
T. Str. (10%psi) 2) 2.0,2.4,2,0 1.8, 2.0, 9.6 3.2 5.0
C. Str. (103psi) ‘ (3) 8.2,9.0,8.8 9.0, 9.7, 9.6 10,0 15.0
Flex. Str. (10%psi) (4} 4.0,4,7,4.6 3.8,3.6, - 6.2 10.0
Density (g/cc) (5) 1.73, 1.79, 1.79
C. Exp. (106/*C) {6) 3.4 4,5
Therm. Cond.
(cal-cm/sec cm?"K) (7) .25
5. Res. (10%hm cm) (8) 9.9, 8.9, 8.6 7.6 13.5, 13,5130
Scleroscope Hardness 45
Permeability (cm?/sec~1) 0. 42 0.48
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 8882 cyl 10-13'~ $1-10/1b  100-3M T/yr 0-3 mo
Speer Carbon 8882 cyl 2-5/8-8" dia $1-10/1b  100-3M T/yr 0-3 mo
Speer Carbon 8826 blk 12"x12"x2-1/2" $1-10/1b 100-3M T/yr 0-3 mo

#* First number refers to first product

(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

{4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
{7} Guarded hot plate

(8) Volt/amps
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GRAPHITE PRODUCT NO._45 _

Characterization

TYPe: molded, fine grained; high strength; high density; used for EDM electrodes, molds,
ji_gs, fixtures, sintering boats, heater elements, crucibles, rocket nozzle inserts,
continuocus casting dies, and susceptor in induction heating furnaces

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;

~100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)
Flex. Str. (103psi) (1) 6,5
Density (g/cc) (2) 1.92
C. Exp. (108/°C) (3) 5.3 6.3
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (104ohm cm) (4) 12. 4
Scleroscope Hardness 75
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 9326 blk 4" x 12" x 2"  $1-10/1b 10-100 T/yr 0-6 mo

4!1 x 10”'X 4!1

(1} 4 Point loading

{(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps



GRAPHITE PRODUCT NO._46

Characterization
Type: molded, fine grained; high strength; high reproducibility; low friction; low
“porosity; chemical resistant; abrasion resistant; long experience; used for mechanical
applications such as seals, bearings, end plates, and valves
MFG: artificial graphite and coal tar pitch; processed under 2500C; 100-2000 1b
batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)
T. Str. (10%psi) (1) 4.0
C. Str, (103psi) {2) 20,0
Flex. Str. (103psi) (3) 6.8
Density (g/cc) (4) 1.8
C. Exp. (106/°C) (5) 2.6
Therm. Cond.

{cal-cm/sec cm2*K)
S. Res. (104%chm cm)

Scleroscope Hardness 65

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 9372 blk 12"x12'"x2-1/2" $1-10/1b 10-100 T/yr 0-3 mo

(1) ASTM-C-190-59
(2) ASTM-D-695

(3) 4 Point loading

{4) Wt/volume

(5) Expansion 0-600°C
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GRAPHITE PRODUCT NO._47

Characterization

TYPE: molded, fine grained; high strength; high electrical resistance; high reproduci-
blllty', abrasion reszstant, long experlence high hardness used for J1gs and fmtures,

MFG lamp black graphltlzed over ZSOOC machlned 1 ZOT batch 51ze

ANALYTICAL; Ash

Av. value 0.2%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (105psi) {1) 1.2

T. Str. (103psi) (2) 2.5

C. Str. (103psi) (3) 10,0 i2.0

Flex. Str. (10%psi) 4) 5,0 4,6

Density (g/cc) (5) 1. 67

C. Exp. (10%/°C) (6) 5. 6 5.5

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. {10*ohm cm) {7) 30,5

Scleroscope Hardness 71

Rockwell Hardness (M) 77

Supplier's Avaifability ,
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 9420 blk 10" x 4" x 3" $1-10/1b 100-3M T/yr 0-2 mo
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wtf/volume _
(6) Expansion 0-600°C
{7) Volt/amps
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GRAPHITE PRODUCT NO._48 _

Characterization
TYPE: molded, fine grained; high strength; high electrical resistance; high reproduci-
bility; long experience; used for jigs and fixtures, sintering boats, support material

in furnace brazing & heat treating; used as a substrate grade
MFG: lamp black; graphitized over 2500C; 1-20T batch size

ANALYTICAL;: Ash
Av. value 0. 12%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (106psi) {1) 1. 1
T. Str. (103psi) (2) 2.3
C. Str. (103psi) {3) 10.2 10,5
Flex. Str. (103psi) (4) 4,5 4,2
Density (g/cc) {5) 1.58
C. Exp. (10%/°C) (6) 5.7 5.6
Therm. Cond.
(cal-cm/sec cm2*K})
S. Res. (104ochm cm) {7) 35.6
Scleroscope Hardness (A) 60
Rockwell Hardness (L) 85
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 9429 blk 12"x6"x2-1/4" $1-10/1b 100-300 T/yr 0-2 mo
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

{(6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._49

Characterization

TYPE: molded, fine grained; high electrical resistance; high reproducibility; low

friction; used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-20T hatch size

ANALYTICAL: Ash
AV. Value Ou 1‘:70
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value™  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod, (10%psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) (1) 3.4,2.7
Density (g/cc) {2) 1.64, 1,56
C. Exp. (106/°C)
Therm. Cond.
{cal-cm/sec cm2*K)
S. Res. {10*ohm ¢m) (3) 45.7,61.0
Scleroscope Hardness 61,55
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.
Speer Carbon 9457 blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only
Speer Carbon E57 blk < 12"x12"x2-1/2" $1-10/1b  10-100 T/yr 1 mo

Fabricated brushes
only

% First number refers to first product

(1) Single point
(2} Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO..50

Characterization

TYPE: molded, fine grained; high reproducibility; long experience; used for brushes

MFG: calcined petroleum coke; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0, 05%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  400OF
Y. Mod. (10%psi)
T. Str. (10%psi)
C. Str. (103psi)
Flex. Str. (103psi) (1) 3.5 1
Density (g/cc) (2) 1.70 . 02
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. {10-%chm cm) (3) 8.4 1
Scleroscope Hardness 35.5 5
Rockwell Hardness (R) 73
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-3 blk< 12"x12'"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point
{2) Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._51

Characterization

TYpE: molded, fine grained; high electrical resistance; high reproducibility; long
experience; used for brushes

MFG: calcined petroleum coke; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi)
T. Str. {103psi)
C. Str. (103psi)
Flex. Str. (103psi) (1) 3.8 2
Density (g/cc) 2) 1. 60 1
C. Exp. (10%/°C) (3} 4.4 5.4
Therm. Cond.
(cal-em/sec cm2*K)
S. Res. (10ohm cm) {4) 17.9 6
Scleroscope Hardness 37
Rockwell Hardness 85
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-22 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point

{2) Wt/volume

(3} Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO._52

Characterization

TYPE: molded, fine grained; high electrical resistance; high reproducibility; long

experience; used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Asgh
Av, value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Methed Av.Value™ Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T, Str. (103psi)
C. Str. (103psi)

Flex. Str. (10%psi) (1) 4.6,3.5,3.84.0 12

Density {(g/cc) {2} 1.651.%,1.581.66 2

C. Exp. (10%/°C) {3) 6.L,6.0,5,7,6.0 6.0,6.2,5,7,6.1
Therm. Cond.

{cal-cm/sec cm2°K)

5. Res. (104ohm cm) {4) 37.3,6%1,59%L67.0 6

Scleroscape Hardness 69, 94, 80, 83 6

(1) Single point
(2) Wt/volume
{(3) Expansion 0-600°C

(4) Volt/amps Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.

Speer Carbon E-23 blk< 12"x12"%x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

Speer Carbon E-43 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

Speer Carbon E-27 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1l mo
Fabricated brushes
only '

Speer Carbon E-24 blk < 12'x12"x2-1/2" §$1-10/1b  10-100 T/yr 1 mo

Fabricated brushes
only

* First number refers to first product
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GRAPHITE PRODUCT NO._53

Characterization

TYPE: molded, fine grained; high strength; high electrical resistance; high
reproducibility; long experience; used for brushes

MFG.: lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0, 1%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value®™  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) (1) 5.1,5.2,5.9 11
Density (g/cc) (2) 1.68,1.73,1.74 2
C. Exp. (10%/°C) (3) 5.5,6.0 6.0,6.1
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10%hm cm) (4) 31.549.3,40. 4 7
Scleroscope Hardness 69, 84, 85 4
Rockwell Hardness (L) 100,115,100
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-25 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only
Speer Carbon E-38 blk <l12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only
Speer Carbon E-44 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo

Fabricated brushes
only

* First number refers to first product

(1} Single point
(2) Wt/volume
(3) Expansion 0-600°C
(4) Volt/amps

71



GRAPHITE PRODUCT NO..3%

Characterization

7YPE: molded, fine grained; high electrical resistance; long experience;
used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-207T batch size

ANALYTICAL: Ash
Av. value 0. 1%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
N or

Method Av.Value Std.dev.(%)  Awv.Value  Std. dev.{%) 1300F  4000F
Y. Mod. (108psi)

T. Str. (103psi)
C. Str. (10°psi)

Flex. Str. (103psi) (1) 4,4 22

Density (g/cc) (2) 1.59 2

C. Exp. (104/°C) (3) 6,0 6.2
Therm. Cond.

{cal-cm/sec cm2*'K)

S. Res. (104ohm c¢m) {4) 48. 8 7

Rockwell Hardness 107 5

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. OEL.
Speer Carbon E-37 blk < 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point

(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO._53

Characterization

TYPE: molded, fine grained; high strength; high electrical resistance; high
reproducibility; used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F A000F

Y. Mod. (10%psi)
T. Str. (10%psi)
C. Str. (10%psi)

Flex. Str. (10%psi) (1) 5.0
Density (g/cc) (2) 1,80
C. Exp. (10%/°C) (3) 6.0 6.1
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (104chm cm) (4) 40. 6
Scleroscope Hardness 75
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-46 blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point

(2) wWt/volume )
(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO._ 56 _

Characterization

7ypPe; molded, fine grained; high electrical resistance; high reproducibility;
used for brushes

MFG: lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av, value 0, 12%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%)  Av.Value  5td. dev.(%) 1300F 4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103psi) (1 1.9

Density (g/cc) (2) 1.48

C. Exp. (105/°C) (3) 6.2 6.2
Therm. Cond.

{cal-cm/sec cm2°K)

S, Res. (10%chm cm) (4) 66,0

Scleroscope Hardness 44

Rockwell Hardness 35

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-48 blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr ! mo
Fabricated brushes
only

(1) Single point

(2) Wtf/volume

{(3) Expansion 0-600°C
{(4) Volt/amps
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GRAPHITE PRODUCT NO._57 _

Characterization

TYPE: molded, fine grained; high electrical resistance; high reproducibility;

long experience; used for brushes

MFG; lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value™  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)
Flex. Str. (103psi} {1) 3.2, 3.1, 2.7 2
Density (g/cc) (2} 1.641.56,1.54 2
C. Exp. (105/°C) {3) 5.5,5.9,5.9 6.0
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (104chm cm) (4) 53.1,59.260.2 9
Scleroscope Hardness 63,61, 63
Rockwell Hardness (L} 86, 82, 85
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-50 blk < 12"x12'"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only
Speer Carbon E-45 blk < 12"x12"x2~1/2" $1-10/1b  10-100 T/yr 1 mo
Fabricated brushes
only
Speer Carbon E-41 blk < 12"x12"x2~1/2" $1-10f/1b  10-100 T/yr 1 mo

Fabricated brushes
only

*First number refers to first product

(1)} Single point

{2) Wt/volume

(3) Expansion 0-600°C

(4) Volt/amps 75



GRAPHITE PRODUCT NO._58 _

Characterization

TYPE: molded, fine grained; high electrical resistance; high reproducibility;
used for brushes

MFG; lamp black; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash
Av,. value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  A000F

Y. Mod. (10%psi)
T. Str. (10°psi)
C. Str. (103psi)

Flex. Str. (10%psi) (1) 3.0
Density (g/cc) (2) 1.54
C. Exp. (10%/°C) (3) 6.2 6.2
Therm. Cond.
{cal-cm/sec em2°K)
8. Res. {104%ohm cm) {4) 66.0
Scleroscope Hardness 60
Rockwell Hardness (L) 85
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon E-51 blk<l2'"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point

(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO._59 _

Characterization

7YpE; molded, fine grained; high reproducibility; low friction; abrasion resistant; long
experience; low hardness; used for sintering bhoats, heater elements, and mechanical
applications such as seals, bearings, brushes, etc.

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
T-Z0T batch size

ANALYTICAL: Ash
Av. value 0. 07%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_ or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1,2
T. Str. (103psi) (2} 1.6

C. Str. (10%psi) (3) 6.3 7.0

Flex. Str. (103psi) (4) 3.5 3.1

Density (g/cc) (5) 1.66

C. Exp. (10¢/°C) (6) 3.1 4,2
Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. (1040hm c¢m) (7) 11.2

Scleroscope Hardness 40

Rockwell Hardness (R) 80

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon EH blk 12"x12"x2-1/2" $1-10/1b 100-3 M T/yr
(1) Sonic

{(2) ASTM-C-190-59 ~
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._60 _

Characterization

Tvpe: molded, fine grained; high strength; high electrical resistance; high

“Teproducibility; long experience; used for brushes, sintering boats, high temperature
steam turbine seals, blades, and pistons

MFG: calcined petroleum coke and coal tar pitch; processed under 2500C; machined;

“TZZ20T batch size

ANALYTICAL: Ash

AVI Value 0. 25(?0

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) (1) 1.7
T. Str. (103psi) (2) 2.1

C. Str. (103psi) (3) 10.5 11.0

Flex. Str. (103psi) (4) 4,6 4,0

Density (g/cc) (5) 1.66

C. Exp. (10%/°C) (6) 3.7 4.9
Therm. Cond.

(cal-cm/se¢c cm2*K}

8. Res. (104ohm cm) (7) 25.4

Scleroscope Hardness 52

Rockwell Hardness {M) 50

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon H blk 12'"x12'"x2-1/2" $1-10/1b 100-3M T/yr 0-2 mo
{1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

{4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO. &l

Characterization

7ype. molded, fine grained; good electrical conductor; high reproducibility; used for
electric discharge machine

MFG: calcined petroleumrn coke; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL: Ash

Av, value 0. 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
B or

Method Av.Value™® Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (105psi) (1) 2.0, -
T, Str. (10%psi) (2) 2.0, 1,9
C. Str. (103psi) (3) 9.6, 6.4 8.8, 6.8

Flex. Str. (10%psi) {4) 4.6, 3.7

Density (g/cc) (5) 1.79, 1,65
C. Exp. (106/°C) (6) 3.4, 3.3 4.5,4.4
Therm. Cond.

{cal-cm/sec cm?*K)

$. Res. (10“ohm cm) (7) 8.6, 8,6

Scleroscope Hardness 45, 36

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Speer Carbon KK-10 blk 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 1 mo
Speer Carbon KiK-8 blk 12''x12"x2-1/2" $1-10/1b 10-100 T/yr 0 mo

¥ First number refers to first product

(1) Sonic

(2) ASTM-C-190-59
{3) ASTM-D-695

{4) Single point

(5) Wt/volume

(6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._62

Characterization

TYPE: molded, fine grained; high strength; high reproducibility; high density; low
porosity; low cost; used for electric discharge machine

MFG: calcihed petroleum coke; graphitized over 2500C; machined; 1-20T batch size

ANALYTICAL:
-PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std.dev.(%)  Av.Vaiue  Sid. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T. Str. (10%psi)

C. Str. (103%psi)

Flex. Str. (10%psi) (1) 7.0
"Density (g/cc) (2) 1.91
C. Exp. (10¢/°C)
Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (104ohm cm) (3) 8.6

Scleroscope Hardness 50

Rockwell Hardness (L) 95

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon KK-12 blk 12"x12"x2-1/2" $1-10/1b 10-100 T/yr 0 mo

{1} Single point
(2) Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._63

Characterization

TYPE: molded, fine grained; high reproducibility; long experience; high production; used
for jigs and fixtures, bearings, brushes, and sintering boats

MFG: calcined petroleum coke and petroleum pitch; graphitized over 2500C; machining
and grinding; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value . 05%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  ACOOF
Y. Mod. (108psi)

T. Str. (10%psi)
C. Str, (10%psi)

Flex. Str, {10%psi) NEMA 3.3
Density (g/cc) NEMA 1.60
C. Exp. (105/°C)
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10%chm cm) NEMA 0.4
Scleroscope Hardness 35
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon L1 cyl 1/8-3" $1-10/1b 10-100 T/yr
blk i-3"
rod 10 mil-18"
pit 1/4-1"
plt <1/16"
pipe < 1/2"
pipe 1/2-3"
Ohio Carbon 2.BEl cyl 1/8-45" $1-10/1b 10 10-100 1 mo
blk 1-6" T/yr T/yr
plt<1/16-1""

pipe < 1/2-10"

1 Ash - ,1-.5%
Hardness - 4585
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GRAPHITE PRODUCT NO._64

Characterization

TYPE: molded, fine grained; long experience; high production; high reproducibility; used
for jigs and fixtures, support material in furnace brazing & heat treating, sintering
boats, and heater elements

MFG. lamp black and coal tar pitch; graphitized over 2500C; mé,chining and grinding as
required; 100-2000 1b batch size

ANALYTICAL: Ash

Av. value 0, 07%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1.3 1.1

T. Str. {103psi)

C. Str, (103psi) (2) 14 15

Flex. Str. (103psi) (3) 6 5

Density (g/cc) (4) 1.65 1. 65

C. Exp. (104/°C) (5) 6.1

Therm. Cond.

{cal-cm/sec cm?"K)

S. Res. (104chm cm) (6) 32

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon L 31 blk 12" x 12" x 12" $1-10/Ib 10-100 T/yr 3 mo

max

(1) Somic 1/2" cube
(2) 1/4" cube

(3) NEMA

{(4) NEMA

(5) Dilatometry

(6) NEMA

8z



GRAPHITE PRODUCT NO. 65

Characterization

TYPE: molded, fine grained; high reproducibility; long experience; high production; used
for mecha.mcal and hlgh tempera.ture a,ppllca,tlon rocket nozzle inserts, continuous

MFG calcmed petroleumcoke andcoal tar p1tch graph1t1zed over 2500C f1n1sh1ng as
“required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0. 08%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) {1) 1.7 1.2
T. Str. (103psi}
C. Str. (103psi) (2) 16 i2
Flex, Str. (103psi) (3) 5.7 5.4
Density (g/cc) (4) 1.74 1.74
C. Exp. (10%5/°C) {5) 3.2 4.9
Therm. Cond.
(cal-cm/sec cm?°K)
S. Res. (10-*ohm cm) (6) 2.0
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon 331 blk 12" x 12" x 3" $1-10/1b  10-100 T/yr 3 mo

(1) Sonic 1/2" cube
{2) 1/4" cube

(3) NEMA

(4) NEMA

{5) Dilatometry

(6) NEMA

B3



GRAPHITE PRODUCT NO._66

Characterization

TYPE: molded, fine grained; high reproducibility; used for mechanical applications,

continuous casting dies, sintering boats, heater elements, and EDM electrodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining
and grinding as required; 100-2000 Ib batch size

(1)
(2)
(3)
{4)
(5)
(6)

Sonic 1/2" cube
1/4" cube
NEMA

NEMA
Dilatometry
NEMA

8y

ANALYTICAL: Ash
Av. value 0. 15%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 2.1 1.2
T. Str. (10%psi)
C. Str. (10%psi) (2) 19 17.5
Flex. Str. (103psi) (3) 7.3 5.8
Density (g/cc) 4) 1.82 1.82
C. Exp. (106/°C) (5) 4.1 7.2
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10*ohm ¢m) (6) 2.1
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 2000 blk 12"x 12"x1-1/4" $1-10/1b 10-100 T/yr 3 mo



GRAPHITE PRODUCT NO._67 _

Characterization

TYPE: molded, fine grained; high reproducibility; large sizes; used for mechanical
“applications, rocket nozzle inserts, continuous casting dies, rupture discs, sintering
boats, heater elements. also used for hi mperatyr icati

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining
“and grinding as required; 1002-000 1b batch size

ANALYTICAL: Ash
Av. value . 15%,
FROFPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av. Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) (1) 1.3 1.4
T. Str, (10%psi)
C. Str. (10%psi) (2) 12.5 12.0
Flex. Str. (10%psi) (3) 4.2 4.8
Density (g/cc) (4) 1.72.
C. Exp. {10%/°C) (5) 4.3 3.4
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (104ohm cm) (6} 21
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 2020 blk 13"x13"x72"max $1-10/1b 10-100 T/yr 3 mo

(1) Sonic 1/2'" cube
(2) 1/4" cube

(3) NEMA

{(4) NEMA

(5) Dilatometry

{6) NEMA
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GRAPHITE PRODUCT NO._68

Characterization

rype; molded, fine grained; high strength; high reproducibility; long experience; high
production; used for jigs and fixtures, rocket nozzle inserts, continuous casting dies,
and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized oirer 2500C; Acheson
electric furnace; impregnated in secondary processing; over 20T batch size

ANALYTICAL: Ash

Av. value 0. 15%

Std, dev. (%) 2.5

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-— or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (106psi) (1) 1.4 i1 1.0 8
T. Str. (10%psi) (2) 3.4 11 2.9 10

C. Str. (10%psi) (3) 8.3 12 8.6 13

Flex. Str. (103psi) (4) 4.0 19 8.5 13

Density (g/cc) (5) 1.7 2

C. Exp. (106/°C) (6) 2.2 10 3.4 6

Therm. Cond.

(cal-cm/sec cm2*K) 0.28 0.21

S. Res. (10*ohm cm) {7} 11,0 15 14.5 10

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide ATT eyl 13-17" <$1/1b  3M-30M 100-3M 1 mo
blk 9" x 20" x 24" T/yr T/yr
(1) Sonic

(2) cyl 1/4" dia

(3) ASTM-C-190-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) Volt/amps

B6
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GRAPHITE PRODUCT NO._69 _

Characterization

TYPE: molded, fine grained; high strength; high reproducibility; high density; low
porosity; high temperature oxidation resistance; used for rocket nozzle inserts,
sintering boats, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or

Method Av.Value  Std. dev.(3;)  Awv.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psiy (1) 1.8 1,1
T. Str. (103psi) (2) 4.4 3.3

C. Str. (10%psi) 3) 11.7 12,8

Flex. Str. (103psi}) (4) 5.7 4.3

Density (g/cc) (5) 1.83

C. Exp. (10%/°C) (6) 1.8 3.2
Therm, Cond.

{cal-cm/sec cm?°K)

S. Res. (10*chm cm) {(7) 8.0 11.5

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide ATJIS cyl 13-17" $1-10/1b <10 100-3 M 3 mo
blk 9" x 20" x 24" T/yr T/yr
{1) Sonic

(2) eyl 1/4" dia

{(3) ASTM-C-109-54T

{4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) Volt/amps
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GRAPHITE PRODUCT NO._70

Characterization
TYpe. molded, fine grained; high strength; high purity; long experience

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; electric
resistance furnace; impregnated in secondary processing; 100-2000 1b batch size

ANALYTICAL: Ash

Av, value 15 ppm

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
——— or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) 1.4 1.2
T. Str. (103psi) 3.5 2.9

C. Str. (103psi} 8.2 8.5

Flex. Str. (103psi} 4.0 3.6

Density (g/cc) 1.73

C. Exp. (10¢/°C) 2.2 3.4
Therm. Cond.

{cal-cm/se¢ em2'K) 0.28 0.21

S. Res. {104ohm cm) 11.0 1.4

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.,
Union Carbide CCT as finished machined $1-10/1b <10 T/yr 2-5 mo

parts - max size
6-1/2" dia x 24" 1g
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GRAPHITE PRODUCT NO._11

Characterization

TYPE: molded, fine grained; high strength; high reproducibility; high density; low
porosity; used for electrolytic anodes, rocket nozzle inserts, continuous casting dies,

—and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; 1-20T batch size

ANALYTICAL: Ash

Av. value 0. 15%

Stdu dej& ‘070] 2. 5
PROPERTIES: Test Specimen With Grazin Against Grain Typical H.T. Prop.
I or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (N 1.6 1.4
T. Str. (103psi)
C. Str. (103psi) () 11 10.5

Flex. Str. (103psi) (3) 4,4 4,1
Density (g/cc) {4) 1,80
C. Exp. (10€/°C) (5) 2.2 3.4
Therm. Cond.
(cal-cm/sec cm2°K) {6} .28 .21
S. Res. (10*chm cm) {7) 11,0 14,5

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CGW cyl 14-17" $1-10/1b 10-100 100-3M 1 mo
blk 9" x 20" x 24" T/yr T/yr

(1) Sonic

(2) ASTM-C-109-54T
(3) ASTM-C-78-49

(4) Wt/volume

(5) bar 5/16" x 5/8" x 6"
(6) cyl 1/2-1" dia x 6" 1g

(7) Volt/amps
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GRAPHITE PRODUCT NO._72 _

Characterization

TYPE: molded, fine grained; high strength; abrasion resistant; used for seals and
bearings

MFG: lamp black and natural graphite; processed below 2500C in a fuel fired furnace;
impregnated in secondary processing; machined and ground; 1-20T batch size

ANALYTICAL;:
PROPERTIES: Test Specimen With Grain ‘ Against Grain Typical H.T. Prop.
_— or
Method Av.Value Std. dev.(%)  Av.Value  Std. dev.(%) 1300F ADOOF
Y. Mod. (105psi) 3.5 <10 3.5 <10
T. Str. (103psi) 7.5 7.5 7.5 7.5
C. Str. (103psi) 30 7.5 30 7.5 Maximum
Flex. Str. (103psi) 7.5 7.5 Te 5 7.5 Useful
Density (g/cc) 1,72 <l Temperature
C. Exp. (10%/°C) <2 15 6 15 1000°F
Therm. Cond.
{cal-cm/sec cm2°K) <.1 3
S. Res. (10%ohm cm}
Hardness {(Rockwell E) 109
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CDJ-83 cyl 1/8-20" $1-10/1b 100-3M T/yr 2 mo
(determined
by size and
configuration)
CCP-72% cyl 1/8-12" $1-10/1b 100-3M T/yr 2 mo
(determined
by size and
configuration)

* Hardness - 85E
Max Useful Temperature - 500°F
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GRAPHITE PRODUCT NO._73__

Characterization

7ype. molded, fine grained; high strength; low in gas evolution; used for jigs and
Tixtures, and in semi-conductor applications

MFG: calcined petroleum coke and lamp black; graphitized over 2500C; electric
resistance furnace; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0. 02%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) 1.9

T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (10%psi) 7.3

Density (g/cc) 1.74
C. Exp. (10€/*C) 4,5
Therm. Cond.

(cal-cm/sec cm?°K) . 103

S. Res. (104ohm cm)

Hardness 658

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide CMB blk 6" x 4'"x 2-1/2" $1-10/1b 10-100 T/yr 6 mo
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GRAPHITE PRODUCT NO._74

Characterization

TYPE: molded, fine grained; high strength; high reproducibility; high density; large

sizes; used for electrolytic anodes, rocket nozzle inserts, and crucibles

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; 1-20T batch size

ANALYTICAL:
Av. value

Ash
0, 16%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or
Method Av. Value  Std. dev.(%{) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (106psi) (1) 2.1 3 1,1 4
T. Str. (10%psi) (2) 4,1 11 2.7 8
C. Str. (10%psi) (3) 11.6 9 12.3 b
Flex. Str. (103psi) (4) 4.7 8 3.1 7
Density (g/cc) (5) 1.87 2
C. Exp. (105/°C) (6) 1.7 3.5
Therm, Cond.
(cal-cm/sec cm2°K) (7) 0.27 0.20
S. Res. (104chm cm) (8) 12.6 3 2l.6 4
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Union Carbide RVD cyl 1/8-18" $1-10/1b 10-100 T/yr 1 mo

(1)
(2)
(3)
(4)
(5)
(6)
(7}
(8)

Sonic

cyl 1/4" dia
ASTM-C-109-54T
ASTM-C-78-49
Wt/volume

bar 5/16" x 5/8" x 6"
1/2-1" dia x 6" 1g
Volt/amps
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GRAPHITE PRODUCT NO._75

Characterization

TYPE: molded, fine grained; carbon-graphite; for mostly mechanical applications,
including seal rings and bearings; also for bushings; low coefficient of friction; will

stand oxidizing atmosphere to 700F; good electrical conductor; chemical resistant

MFG: carbon and graphite powders; compacted under high pressure; furnaced at
temperatures up to 4500F; machined or ground to tolerance

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) 2.3
T. Str. (10%psi) 4,5
C. Str. (10%psi) 23.0
Flex. Str. {103psi) 5-.10
Density {g/cc) 1.8
C. Exp. (106/°C)
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. (10-%chm cm) 10-50
Hardness 855
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
U. S. Graphite 2 cyl 1/8-12"

blk 1-4"
ring up to 13-3/4"
x 10" x 1-3/4"
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GRAPHITE PRODUCT NO._76

Characterization

7YpE: molded, fine grained; low coeff, therm. exp.; good electrical conductivity; good

“thermal insulator; high purity; good nuclear properties; high reproducibility; low
friction; low porosity; chemical resistant; abrasion resisgtant; large siges

MFG: resin; procesded below 2500C; 100-2000 1b batch size

ANALYTICAL:

Carbon 99.99%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) 3.5
T. Str. (10%psi)
C. Str. (103psi) 100.0
Flex. Str. {10%psi) 10-30
Density (g/cc) 1.3 1.5
C. Exp. (10¢/°C) 2.0 3.2
Therm. Cond.
{cal-cm/sec cm2°*K) .02
S. Res. (10*ohm cm) 10-50
Permeability to He{10™ ! lem? /sec)<0, 25
Hardness 820 Knoop (107 Shore)
Specific Heat {(cal/g per °c) 0.3

Maximum Usable Temperature 3,000°C (Inert atmosphere)

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Vitreous Carbon 1 cyl 30" dia $10-100/1b 10-100 T/yr 3-6 mo
plt 18" x 24" x 1/4"
molded shapes -
sizes upon request
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GRAPHITE PRODUCT NO._77 _

Characterization

TYPE: molded, medium grained; good electrical conductivity; high reproducibility; large
sizes; used for molds, jigs and fixtures

MFG: calcihed petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S Si Al vV

Av. value 0. 40% 0.10% 0.06% 0,06% 0.04% 0.02% 0.01%

Std. _dev. (%) <50 < 30 < 30 <40 < 30 < 30 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or

Method Av. Value  Std. dev.(%}  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) {1) 1.2 10 1.0 10

T. Str. (103psi) (2) 1,3 10 1.0 10

C. Str. (103psi) (3) 5.2 10 5.2 10

Flex. Str. (10%psi) (4) 2.2 10 L7 10

Density (g/cc) {(5) 1.75 2

C. Exp. (10%/°C) (6) 2.6 5 2.4 5

Therm. Cond.

(cal-cm/sec ecm?°K) (7) 0. 09 10 c.1 10

S. Res. {10%chm cm) {8) 9 10 10 10
Permeability {(D'Arcy) 0.36 5

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes Carbon MHLM cyl 16-56" <$1/1b 3M-30M T/yr 1l mo
(1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
{6} Expansion 0-75°C
(7} Thermal diffusivity
(8} Volt/amps
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GRAPHITE PRODUCT NO. 78 _

Characterization

Type: molded, medium grained; good electrical conductivity; high reproducibility; used
for molds, jigs and fixtures, heat exchangers, sintering boats, crucibles, and
support material in furnace brazing and heat treating

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S Si Al v

Av, value 0, 40% 0. 10% 0.06% 0.06% 0,04% 0,02% 0, 01%

Std, dev. (%) <50 <30 <30 <40 <30 <30 <hO
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (105psi) (1) 1.5 10 1.5 10
T. Str. (103psi) (2} 1.8 10 1.5 10
C. Str. (10%psi) (3) 6.0 10 5.8 10

Flex, Str. (103psi) (4) 3.1 10 2.4 10

Density (g/cc) (5) 1. 83 2
C. Exp. (10%/°C) (6) 2.8 5 2.7 5
Therm. Cond.

(cal-cm/sec cm2*K) (7) 0. 16 10 0.18 10

S. Res. (104ohm cm) {8) 8 10 7 10

Permeability (D'Arcy) 0. 009 5 0. 005 5

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes Carbon MHLM-85 cyl 16-56" <$1/1b 3M-30M T/yr 2 mo
(1) Sonic

(2} Gage dimension

{3) ASTM-C-39-46T
(4) ASTM-C-78-59

{5) ASTM-C-134-41

(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._79 _

Characterization

TYPE: molded, medium grained; long experience; large sizes; high production; used
for molds, jigs and fixtures, susceptor in induction heating furnaces, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; over 20T batch

sige
ANALYTICAL: Ash
Av. value 1. 0%

(1) ASTM-C-190-49
(2) ASTM-C-109-54T

(3) ASTM-C-78-49

(4) Wt/volume

{(5) bar 5/16" x 5/8" x 6"

(6) Volt/amps

blk 20x47'" cross sec,

103

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(9%) Av. Value  Std. dev.(%4) 1300F 4000F
Y. Mod. (10%psi)
T. Str. (10%psi) (1) 1.1 23 1.1 24
C. Str. (103psi) {2) 5,1 24 5.1 256
Flex. Str. (103psi) (3) 2.2 15 2.4 19
Density (g/cc) (4) 1.78 1
C. Exp. (10€/°C) {5) 2.4 9 2.4 7
Therm. Cond.
{cal-cm/sec cm2°K) 0.27 0.26
3. Res. (10#chm ¢cm) (6) 11.3 8 11.8 10
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.
Union Carbide ATL cyl 30-50" <$1/1b over 30M T/yr 1 mo



GRAPHITE PRODUCT NO._80

Characterization

Type: molded, medium grained; long experience; used for molds, jigs and fixtures,
and sintering boats

MFG: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; 1-20T batch size

{1) Scnic

(2) ASTM-C-190-49
(3) ASTM-C-78-49

(4) Wt/volume

{5) bar 5/16" x 5/8" x 6"

(6) Volt/amps

to 1" thk

104

ANALYTICAL: Ash

Av., value 0, 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_ or

Method Av.Value  Sid.dev.(%)  Awv.Value  Std. dev.(%4) 1300F 4000F

Y. Mod. (10°psi) (1) 0.69
T. Str. (10%psi) (2) . 628
C. Str. (103psi)

Flex. Str. (103psi) {3) 1.3

Density (g/cc) {4) 1.36
C. Exp. (10%/°C) {5) 2.1
Therm. Cond.
{cal-cm/sec cm?°K) 0.23
S. Res. (104ohm cm) {6) 13.5

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CDG pit 12" x 12" x 1/4" <4$10/1b <10 T/yr 1 mo



GRAPHITE PRODUCT NO..81 _

Characterization

rypE: molded, medium grained; long experience; used for molds, jigs and fixtures,

and sintering boats

MFG: calcined petroleum coke; graphitized over 2500C; Acheson électric furnace;
machined; 1-20T batch size

(1) Sonic
{2) cyl 1/4" dia

(3) ASTM-C-78-49

{4) Wt/volume

(5) bar 5/16" x 5/8" x 6"

(6) Volt/amps

to 2" thk

105

ANALYTICAL: Ash
Av, value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_ or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) (1) 0.8
T. Str. (103psi) {2) 0.8
C. Str. (103psi)
Flex. Str. (103psi) (3) 1.4
Density (g/cc) (4) 1.40
C. Exp. (10%5/°C) {5) 2.1
Therm. Cond.
(cal-cm/sec cm?*K) 2.0
S. Res. (10%ohm cm) (6) 15,2
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CDG plt 15" x 18" x 1/4'" < $10/1b <10 T/yr 1 mo



GRAPHITE PRODUCT NO._82

Characterization

TYPe: molded, medium grained; high reproducibility; high density; low porosity; large
sizes; used for rocket nozzle inserts

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; over 20T batch size

ANALYTICAL: Ash

Av. value 0. 34%,
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) (1) 1.4 8 1.3 7
T. Str. (10%psi) {(2) 1,7 10 1.6 8
C. Str. (10%psi) (3) 8.2 14 8.2 13
Flex. Str. (103psi) (4) 2.3 9 2.3 9
Density (g/cc) {5) 1,87 2
C. Exp. (104/°C) (6) 2.0 9 2.3 6
Therm. Cond.
(cal-em/sec cm2*K, (7) .36 5 .34 5
S. Res. (10*chm cm) (8) 10.0 7 11,0 8
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.
Union Carbide CFW cyl 30-103" $1-10/1b  100-3M 3M-30M 6 mo
T/yr T/yr
(1) Senic

(2) cyl 1/4" dia

(3) ASTM-C-78-54T

{4) ASTM-C-78-49

(5) Wt/volume

(6} bar 5/16" x 5/8" x 6"
(7) 1/2-1" dia x 6" 1g

(8) Volt/amps
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GRAPHITE PRODUCT NO._83__

Characterization

TYPE: molded, mediuni grained; high strength; high reproducibility; high density;

low porosity; large sizes; used for rocket nozzle inserts

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson

electric furnace; impregnated in secondary processing; 1-20T batch size

ANALYTICAL:
Av. value

Ash
0. 250/.’0

(1) Sonic

(2) cyl 1/4" dia

{3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) cyl 1/2-1" dia x 6" 1g

(8) Volt/amps

109

PROPERTIES: Test Specimen With Grain Against Grain Typicat H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (N 1.9 4 1.5 3
T. Str. (10%psi) (2) 3.0 9 2.5 10
C. Str. (103psi) (3) 10 14 12 b
Flex. Str. (103psi) (4) 4.0 9 3.4 8
Density (g/cc) {(5) 1.91 1
C. Exp. (10%/°C) (6) 1.9 2. 64
Therm. Cond.
(cal-cm/sec cm?°K) {7} 0,32 0,25
S. Res. (104ohm cm) (8) 12.7 16.1
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CFZ cyl up to 30" $1-10/1b  100-3M T/yr 3 mo



ULTIMATE TENSILE STRENGTH, 405 LBS/INY

ULTIMATE TENSILE STRENGTH, t0® LBS/IN"

5.0

CROSSHEAD RATE, 0.020 INCH/MINUTE

Across-Grain Ultimate Tensile Strength vs.
Temperature, CFZ Graphite, 14" dia. x

A N A A i
500 1000 1500 2000 2500
TEMPERATURE, °C

13-1/2"

5.0}

1.0

1.0}

CROSSHEAD RATE, 0,020 INCH/MINUTE

With-Grain Ultimate Tensile Strength vs.
Temperature, CFZ Graphite, 14" dia. x

i A Fl . i
500 1000 1500 2000 2500

TEMPERATURE, "C

13-1/2"

3.0
WITH GRAIN
&
]
oo
&
¥ ACROSS GRAIN
a
:
b3
n
g 1.0
]
-
3000 * 1000 T 000 3006
TEMPERATURE, °G
Young's Modulus vs. Temperature,
CFZ Graphite, 14" dia. x 13-1/2"
z.nL
SWITH GRAIN
LB%) SACADEE GRATH
5
g
Wt ok
5 to
z
]
[¥]
]
¥
0. 8
. R . .
3000 000 1000 con

TEMPERATURE, *C

Thermal Expansion vs. Temper-
ature, CFZ Graphite, 14" dia. x
13-1/2"

FIGURE 20 HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NQ, 83
(Furnished by Union Carbide)

110



. PLATEN RATE, 0,010 [NCH/MINUTE
w 2s.0
="

o NO BREAK AT
o 25700 LBS/IN'.
~ a0 800°C

=
a 20.0

[

5

e

w 1.4

w

]

H

g.l 1.0

o.

[®) °
g w0

et

4]

£

el

-

1o 1000 1566 ¥500 565 7050

TEMPERATURE, ‘C

With—Grain Ultimate Compressive
Strength vs. Temperature, CFZ
Graphite, 14" dia. x 13-1/2"

ol PLATEN RATE, 0.020 INCH/MINUTE

3.
psi

24,0

20,0}

6.0

12.0

L0

Ultimate Compressive Str., 10

.

400 1000 1500 2000 2580 1000
TEMPERATURE, *C

Across-Grain Ultimate Compressive
Strength vs. Temperature, CFZ
Graphite, 14' dia. x 13-1/2"

FIGURE 21 HIGH TEMPERATURE PROPERTIES FOR GRAPHITE PRODUCT NO. 83
(Furnished by Union Carbide)

111



GRAPHITE PRODUCT NO._84__

Characterization

TYPE: molded, medium grained; high strength; high reproducibility; high density; long
experience; large sizes; used for meold stock, rocket nozzle inserts, and crucibles

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; 1-20T batch size

ANALYTICAL: Ash

Av. value 0. 30%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_ or

Method Av.Vaiue  Std.dev.(%)  Av.Value  Std. dev.(34) 1300F  4000F
Y. Mod. (108psi) (1) 1.7 9 1.3 9
T. Str. (10%psi) (2) 3,0 15 2.1 8
C. Str. (10%psi) (3) 8.4 13 8.1 15
Flex. Str. (103psi) (4) 3.7 8 3.0 10
Density (g/cc) (5) 1.84 2
C. Exp. (10€/°C) {6) 1.8 5 2.7 3
Therm. Cond.
(cal-cm/sec cm2°K) (7) 0.26 0.21
S. Res. (104chm ¢m) (8) 12,2 3 15,7 6
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide RVA cyl 30" $1-10/1b 100-3M 3M-30M 1 mo
T/yr T/yr
(1) Sonmic

(2) cyl 1/4" dia

(3) ASTM-C-109-54T

(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) 1/2-1" diax 6'' 1g

(8) Volt/amps
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GRAPHITE PRODUCT NO._85

Characterization

TYpe; molded, medium grained; high reproducibility; recommended as a substrate
Tor silicon carbide coatings; nearly isotropic high CTE

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined

ANALYTICAL: Ash Fe
Av. value e 1-.5% . 05-,2%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—— or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) {1) 1.8 1.4
T. Str. (10%psi) (2) 2.7 1.3
C. Str. (103psi) (3) 11 11
Flex. Str. (103psi) (4) 3.2 2.0
Density (g/cc) (5) 1, 84
C. Exp. (105/°C) (6) 3.69 4,45
Therm. Cond.
(cal-cm/sec cm2°K) (7) 0.27 0,24
S. Res. (10ohm cm) (8) 13,0 16.4

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide RVC cyl 17" dia x 14" 1g $1-10/1b  10-100 T/yr 3 mo
{1} Sonic

(2} cyl 1/4" dia

(3). ASTM-C-109-54T

{4) ASTM-C-78-49

{5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) cyl 1/2-1" dia x 6" 1g
(8) Volt/amps
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Extruded Graphite Products (Nos. 86 through 170)

In the extruded class, 85 graphite products are shown, and it is
one of the most popular available. The term "extruded' refers to the
forming method, wherein coke and binder are extruded in the green form
before baking. Extrusion methods are becoming more and more exten-
sive because of favorable economics and the ability to produce large sizes.

As in the case of the molded class, the extrusion process imparts
unique characterigation to graphite products. During extrusion the indi-
vidual coke particles tend to take a preferred orientation with the direction
of extrusion, and the final graphite product retains the same pattern of
grain orientation and grain size. As can be expected, extruded stock
exhibits a higher degree of anisotropy than molded stock. For this reason,
some mechanical properties are higher with the grain, and specific resis-
tance and thermal expansion are higher across the grain than molded
graphite products. In general, however, the density and mechanical pro-
perties are not as high for extruded stock as for molded stock unless they
are impregnated in secondary processing.

Grain size also has a profound effect on the properties of extruded
graphite and, like the molded class, the extruded class is subclassed¥* in
accordance with maximum particle size. For the extruded class, the fine-
grain stock has higher density, Young's modulus, and flexural strength and
a lower specific resistance than the coarse-grain stock as measured along
the direction of extrusion or with the grain.

The extruded class of graphites has been most popular for use as
large electrodes in electric furnaces as well as small electrodes or anodes
in electrolytic cells. As for molded graphites, there is a great deal of
experience and familiarity, which will undoubtedly prove important for new
applications.

*Fine grain - 0. 015" max (Nos. 86 - 109)

Medium grain - 0. 015" to 0. 12! max (Nos. 110-160)
Coarse grain - 0. 12" max (Nos. 161-168)

Very coarse grain - > 0.50" (Nos. 169-170)
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GRAPHITE PRODUCT NO._86

Characterization

TYPE: extruded, fine grained; max grain size 0. 008"

MFG: calcined petroleum coke and coal taxr pitch; graphitized over 2500C; machining
and grinding

ANALYTICAL: Ash
Av, value 0.2% max

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F AQQOF

0. 84
1.7
5.0

Typical
Y. Mod. (108psi) I.
T. Str. (103psi) 2.
C. Str. (103psi) 5
Flex. Str. (103psi)

Density (2/cc) 1. 55

C. Exp. (10%/°C)

Therm. Cond.

{cal-cm/sec cm?*K)

S. Res, (104ohm cm) 12 17

(=3

Supplier's Availability

'SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

Graphite Product GS cyl 3/8-1-1/4" <$1/1b
Division, (up to 48" 1g)
Carborundum Co.
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GRAPHITE PRODUCT NO._87 _

Characterization

TYPE: extruded, fine grained; max grain . 008"; high purity

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining
and grinding

ANALYTICAL: Ash
Av, value » 06% max
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Typical Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi) 1.1 0,8
T. Str. (103psi) 1.6 1.1
C. Str. (103psi) 4,7 4.7
Flex, Str. (10%psi)
Density (g/cc) 1.55
C. Exp. (10%/°C)
Therm. Cond.
{cal-cm/sec cm2*K)
S. Res. (10*ohm cm) 11.4 16,0
Supplier's Availability
SUFPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products GSP cyl 3/8-5" <$1/1b
Division,

Carborundum Co.
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GRAPHITE PRODUCT NO._88

Characterization

7YPE: extruded, fine grained; good electrical conductor; max grain size 0. 008"; good
thermal conductor; high reproducibility; chemical resistant

MFG: calcined petroleum coke, coal tar pitch; graphitized over 2500C; electric
resistance furnace; machined and ground; 100-2000 1b batch size

ANALYTICAL: Ash
Av, value 0.2% max
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
e or

Typical Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) 1.2 .8
T. Str. (10%psi) ' 2.1 1,5
C. Str. (10%psi) 6.5 6.5
Flex. Str. (102psi)
Density (g/cc) 1.68
C. Exp. (106/°C)
Therm. Cond.
{cal-cm/sec ¢cm2°K)
S. Res. (10*ohm cm) 11,4 16.0

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products GSX cyl 3/8-2" <$1/1b
Division, pipe 1-1/4 - 5-1/4"

Carborundum Co. (density 1.65)
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GRAPHITE PRODUCT NO._89 _

Characterization

TYPE: extruded, fine grained; good electrical conductor; good thermal conductor; high
reproducibility; chemical resistant; high purity; good nuclear properties

MFG: calcined petroleum coke, coal tar pitch; graphitized over 2500C; electric
resistance furnace; machined and ground; 100-2000 1b batch size

ANALYTICAL: Ash

Av. value « 06-.08% depending on size

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
- or

Typical Method Av.Value™ Std.dev.(%)  Av.Vaiue Std. dev.(%) 1300F  4000F

Y. Mod. {108psi) 0 9.1.3 0.7-0.9
T. Str. (103psi) 2.1,1.6 1.5,1.1

C. Str. (103psi) 4,5,7.5 4,5,7.5

Flex. Str. (103psi)

Density (g/cc) 1.65,1.68

C. Exp. (105/°C)

Therm. Cond.

(cal-cm/sec em2*K)

S. Res. (10*ohm cm) 11,4,11.4 16, 16

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Graphite Products GSXP pipe 1-1/4 - 5-1/4" $1-10/1b

Division,

Carborundum Co. GSXP cyl 3/8 - 30" <$1/1b

*First number refers to first product
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GRAPHITE PRODUCT NO._ 990

Characterization

TYPE: extruded, fine grained; high strength; high density; low porosity; chemical

resistant; good thermal conductor; high reproducibility

MFG: calcined petroleum coke, coal tar pitch; gaseous hydrocarbon, resin;
graphitized under 2500C; electric resistance furnace; impregnated; machined and

ground; 100-2000 1b batch size

ANALYTICAL:
Avy, value

Ash
0.6-1.0% depending on size

PROPERTIES:

Typical
Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi)
Density {g/cc)
C. Exp. (105/°C)
Therm. Cond.
(cal-cm/sec em2°K)
S. Res. (104chm cm)

Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F

1.6 1.1
3.6 2'5
12.5 12,5

1-91 1'91

11.4 16

Supplier's Availability

4000F

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP.
Graphite Graph-I-Titd "A" cyl 3/8 - 30"  $1-10/1b
Products Division, pipe 7/8 - 5-1/4"

Carborundum Co.

* Registered trademark
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GRAPHITE PRODUCT NO._%1 _

Characterization

TYPE: extruded, fine grained; high strength; high density; low porosity; chemical
resistant; good thermal conductor; high reproducibility; high purity; good nuclear

properties; good electrical conductor

MFG: calcined petroleum coke, coal tar pitch, gaseous hydrocarbon, resin;
graphitized over 2500C; electric resistance furnace; impregnated; machined and

- ize
ANALYTICAL: Ash
Av. value 0, 06-0, 08% depending on size
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Tg&lical Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Med. (108psi) 1.4 1.0
T. Str. (10%psi) 2-3.6 1.4-2,2
C. Str. (10%psi) 7.5-12 7.5-12
Flex. Str. (10%psi)
Density (g/cc) 1. 89 1. 89
C. Exp. (105/°C)
Therm. Cond.
{cal-cm/sec cm?°K)
S. Res. (104ohm cm) 9,0 12.5
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Graph-I-Tite "G" cyl 3/8 - 30" $1-10/1b
Products Division, pipe 7/8 - 5-1/4"

Carborundum Co.

* Registered trademark
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GRAPHITE PRODUCT NO._22

Characterization

TYPE: extruded, fine grained; high strength; low coeff. therm. exp.; good electrical
and thermal conductivity; high density; used for rocket nozzle inserts, sintering boats,
and crucibles

MFG: graphitized over 2500C; Acheson electric furnace; 1-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av, Value  Std. dev.(%)  Av.Valus  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi) (1) 2.0 10 1.3 10

T. Str. (10%psi) {2) 2.6 10 241 10

C. Str, (103%psi) (3) 7.9 10 7.9 10

Flex. Str. (10%psi) (4) 4,1 19 3.2 10

Density {g/cc) {5) 1.88 2

C. Exp. (10%/°C) (6) 2.0 5 3.3 5
Therm. Cond.

(cal-cm/sec cm2*K) (7) 0, 48 10 0.40 10

S. Res. (10*ohm cm) (8) 9 10 8 10
Permeability (D'Arcy) 0, 04 10 0.03 10

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes Carbon H249 cyl 3-24" $1-10/1b 100-3M T/yr 6 mo

(1) Sonic

(2) Gage dimension

{3} ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO..23

Characterization

Type. extruded, fine grained; low friction; abrasion resistant; long experience; used
for mold stock, sintering boats, and crucibles

MFG: artificial graphite; processed below 2500C; machined; 100-2000 1b batch size

{1) 4 Point loading

(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps
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ANALYTICAL:
FROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_ or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F AQ00F
Y. Mod. (105psi)
T. Str. (103psi)
C. Str. (103psi)
Flex. Str. (103psi) (1, 3.6
Density (g/cc) (2) 1.54
C. Exp. (106/°C) (3) 2.9 5.0
Therm. Cond.
{cal-cm/sec cm?*K)
S. Res. (10%ohm cm) (4) 20.3
Scleroscope Hardness 40
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 0-15 cyl <5" dia < $1/1b 10-100 T/yr 0-2 mo



GRAPHITE PRODUCT NO._ %4

Characterization

7YPE: extruded, fine grained; high strength; high reproducibility; long experience; high
Ratdness; used for bearings and brushes

MFG: artificial graphite and coal tar pitch; processed below 2500C; machined;
100-2000 1b batch size

ANALYTICAL: Ash

Av, value 0.3%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I — or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  A4000F

Y. Mod. {108psi)

T. Str. (103psi} (1) 2.4

C. Str. (103psi) (2) 11,0 12.0

Flex. Str. {103psi) (3) 5.0 4,7

Density (g/cc) (4} 1,77

C. Exp. (106/°C) (5) 2.9

Therm. Cond.

(cal-cm/sec cm?*K)

S. Res. (10%ohm cm) (6) 20.3
Scleroscope Hardness 70

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 250 cyl 1-5' dia <$1/1b 10-100 T/yr 0-2 mo

blk 3-1/2" x 1-1/2"

(1) ASTM-C-190-59
(2) ASTM-D-695

(3) 4 Point loading

(4) Wt/volume

(5} Expansion 0-600°C
(6} Volt/amps
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GRAPHITE PRODUCT NO._. 25 _

Characterization

TYPE: extruded, fine grained; chemnical resistant; long experience; high production;
recommended for fluxing tubes

MFG: calcined petroleum coke and ceoal tar pitch; graphitized over 2500C; 1-20T

batch size

ANALYTICAL:
Av. value

Ash
0. 1':70

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or
Method Av.Value  Std. dev.(%%)  Aw.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi)
T. Str. (10%psi}
C. Str. (10%psi)
Flex. Str. (103psi) {1; 4,0
Density (g/cc) 2 1. 63
C. Exp. {106/°C)
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. (104chm cm) (3) Ted
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.

Speer Carbon 581 pipe 2-1/2" OD <$1/1b 100-3M T/yr 0-2 mo

(1} 4 Point loading

(2) Wt/volume
(3) Volt/amps

x 1/2" 1D
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GRAPHITE PRODUCT NO._26__

Characterization

TYpe: extruded, fine grained; high strength; low coeff. therm. exp.; high purity; good
“nuclear properties; high temperature oxid, resist.; long experience; high production;
used for molds, jigs, fixtures, sintering boats, heater elements and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
“T00-2000 1b batch size

ANALYTICAL: Ash Si Al Fe Ca Zn Na Mg
Av, value 100ppmmax 10ppm <l0ppm 10ppm <10hpm <10ppm <lOppm  2ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or .
Method Av.Value™ Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mcd. (10%psi) {1) 2.0,2.0
T. Str. (103psi) (2) 2.3,2.4 1.6, - 3.5 5.0
C. Str, (103psi) (3) 9.0, 9.5 9.4, 10,2 9.3 14,0
Flex, Str. (103psi) (4) 4.3,4.8 3.7,4.4 5.8 8.8
Density (g/cc) (5) 1,79, 1.8
C. Exp. {(10%/°C) (6) 1.8 2.9,3.2
Therm. Cond.
(cal-cm/sec cm2*K) (7) 0.06
S. Res. (10%ohm cm) (8) 10,9, 10.7 9.7 11.7
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 780GL cyl 2-1/2m.5" <$1/1b 10-100 T/yr 0-4 mo
Speer Carbon 7T11GL cyl 1-.2-1/2" <$1/1b 10-100 T/yr 0-4 mo

* First number refers to first product

(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-C-695

{4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
{7) Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._27

Characterization

7YPE: extruded, fine grained; high strength; low coeff. of therm. exp.; high purity;
“good nuclear properties; high temperature oxidation resistant; long experience; used
for furnace electrodes, molds jigs, fixtures, moderators for nuclear piles
MFG: calcined petroleum coke and coal tfar pitch; graphitized over 2500C; machined;
“TI-20T batch size

ANALYTICAL: Asgh Al Ca Fe Mg Ni Si Ti v

Av. value 50ppm max <10ppm <10ppm <10ppm <lppm <lppm <l0ppm <lppm <5Sppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
e or

Method Av.Value  Std. dev.(9%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1.8

T. Str. (10%psi) (2) 2.2

C. Str, (10%psi) (3) 7.3 5.6

Flex. Str. (103psi) (4) 4.0

Density (g/ct) {5) 1. 69

C. Exp. (10¢/°C) (6) 2.5 4,3

Therm. Cond.

{cal-cm/sec cm2'K)

S. Res, (104ohm cm) (7) T4

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 886RL cyl 1/2-2-1/2" <$1/1b 10-100 T/yr 0-4 mo
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5} Wt/volume

{6) Expansion 0-600°C
(7) Volt/amps

132



GRAPHITE PRODUCT NO._98

Characterization

7YPE: extruded, fine grained; high strength; low coeff, of therm. exp.; long experience;
higB production; used for molds, jigs, fixtures, heater elements, crucibles, support

material in furnace brazing & heat treating, and susceptor in induction heatingfurnaces
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; 1-20T

batch size

¥ First number refers to first product

(1) Sonic
{2) ASTM-C-190-59
(3} ASTM-C-695
{4} 4 Point loading
(5) Wt/volume
(6) Expansion 0-600°C
(7) Guarded hot plate
(8) Volt/amps
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ANALYTICAL: Ash
Av, value 0. 08%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value® Std. dev.(%)} Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) (1 1,8,2.0,2,0
T. Str. (10%psi) (2) 2.2,2.3,2.4 -, L6, - -,3.5,3.5 -,5.0,5.0
C. Str. (103psi) (3) 7.3,9.0,9.5 5.6,9.4,10.2 -,9.3,9.3 -,140,140
Fiex. Str. (10°psi) (4) 4.0,4.3,4.8 -,3.7,4.4 -,5.8,5.8 -,8,8,8.8
Density (g/cc) (5) 1.69,1.79,1. 80
C. Exp. (10%/°C) (6) 2.5,1.8,1.8 4.3,2.9,3.2
Therm. Cond.
(cal-cm/sec cm?"K) (7) -,« 06,, 06
S. Res. {(10*ohm cm) (8) 7.4,10,9,10,7 -,9.7,9.7 =,11,7,11.7
Scleroscope Hardness -,47,53
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 886S cyl 1/2-2-1/2" <$1/1b 100-3M T/yr 0-2 mo
Speer Carbon 580 cyl 2-1/2-5" <$1/1b 10-100 T/yr 0-2 mo
Speer Carbon 580 cyl 1-2-1/2" <$1/1b 10-100 T/yxr 0-2 mo
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GRAPHITE PRODUCT NO._22 _

Characterization

TYPE: extruded, fine grained; high strength; low coeff. of therm. exp.; high purity; long
experience; used for molds, jigs, fixtures, heater elements, crucibles, support

MFG: calcined petroleum coke and coal tar pitch; graphitized ofrer 2500C; 1-20T
batch size

ANALYTICAL: Ash

Av. value . 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.,
E— or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10°psi) (1) 1.8
T. Str. (103psi) (2) 2.2
C. Str. (103psi) {3) 7.3 5.6

Flex. Str. (103psi) (4) 4.0
Density (g/cc) {5) 1. 69
C. Exp. (10%/°C) (6) 2.5 4,3
Therm. Cond.
(cal-cm/sec cm2*K)

S. Res. (10%chm cm) {7) 7.4

Scleroscope Hardness 46

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.
Speer Carbon 886w cyl 1/2-2-1/2" <$1/1b 10-100 T/yr 0-4 mc
(1) Sonic

(2) ASTM-C-190-59
{3) ASTM-D-190-59
(4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._100

Characterization

TYPE: extruded, fine grained; high strength; high pruity; good nuclear properties; high
temperature oxidation resistant; long experience; high production; used for electrolytic
anodes, molds, jigs, fixtures, rocket nozzle inserts, heater elements, and crucibles

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; 1-20T

“batch size

ANALYTICAL: Ash Al Ca Fe Mg “Ni Si CTi v
Av,. value 100ppm max <10ppm <10ppm <10ppm <lppm <lppm <10ppm <lppm <5ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,

_ or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.{%) 1300F  4000F
Y. Mod. (10%psi) (N 1.9
T. Str. (103psi) (2) 1.75 1,30 2.8 5.0
C. Str. (10%psi) (3) 5.50 7.0 6.4 9.6
Flex. Str. (103psi) (4) 3.2 2,07 4.5 6.5
Density (g/cc) (5) 1. 70
C. Exp. (104/°C) (6) 1.8 3.7
Therm. Cond.
{cal-cm/sec ¢cm?*K) (7) 0.2
S. Res. (104chm cm) (8) 6.1 6.6 10,2

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 890RL cyl 2-1/2-9" <$1/1b 10-100 T/yr 0-4 mo
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
(7) Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO..101

Characterization

TYPE: extruded, fine grained; high strength; low coeff. of therm. exp.; good electrical
and thermal conductor; long experience; high production; used for molds, jigs, fixtures,

rocket nozele inserts, heater elements, crucibles, and sintering boats

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
T-20T batch size

ANALYTICAL: - Ash
Av, value 0, 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%) Av, Value  Std. dev.(%) 1300F 4000F
Y. Mod. (106psi)
T. Str. (103psi) (1) 1,87 2.3 5.0
C. Str. (103psi) (2) 1.75 1.30 6.4 9.6
Flex. Str. (103psi) (3) 3.20 2. 07 4,5 0.5
Density {g/cc) (4) 1.70
C. Exp. (10%/°C) {5) 1.8 3.7
Therm. Cond,
{cal-cm/sec ¢cm2°K) (6) 0,20
8. Res. (10#ohm cm) (7) 10.2 6.6 10.2
Permeability (cm?/sec) 0,44-0, 55 0.22-0. 66
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 8908 cyl 2-1/2-9" dia < $1/1b 100-3M T/yr 0-2 mo

blk < 40 sq in

(1) ASTM-C-190-59
(2) ASTM-D-695

{3) 4 Point loading

(4) Wt/volume

(5) Expansion 0-600°C
(6) Guarded hot plate
(7) Volit/amps
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GRAPHITE PRODUCT NO._102

Characterization

TYPE: extruded, fine grained; high strength; high purity; high temperature oxidation
resistant; long experience; high production; used for electrolytic anodes, molds, jigs,
fixtures, sintering boats, heater elements, crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;

1-20T batch size

(1} Sonic
(2}
(3}
(4}
(5}
(6)
(7)

Wt/volume

Volt/amps

ASTM-C-190-59
ASTM-D-695
4 Point loading

Expansion 0-600°C

blk <40 sq in
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ANALYTICAL: Ash

v. value 0. 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E— or

Method Av.Value  Std. dev.{%%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) (1) 1.9
T. Str. (103%psi) (2) 1.6 2.8 5.0
C. Str. (10%psi) (3) 5.4 5.6 6.4 9.6
Flex. Str. {10%psi) (4) 2.7 2.4 4.5 6.5
Density (g/cc) (5) 1.7
C. Exp. (10%/°C) (6) 1.7 3.4
Therm. Cond.
{cal-cm/sec cm2°K) 0.2
S. Res. {10%chm cm) (7) 6.9 6.6 10,2
Supplier’s Availability

~ SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 890W cyl 2-1/2-9" < $1/1b 10-100 T/yr 0-4 mo



GRAPHITE PRODUCT NO._103

Characterization
7YPE: extruded, fine grained; good electrical conductivity; low porosity; long experience;
high production; used for molds, jigs and fixtures, sintering boats, heater elements,

crucibles, and support material in furnace brazing & heat treating
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T

batch size

ANALYTICAL: Ash
V. value 0. 05%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) (1) 2.2 1.3
T. Str. (10%psi) (2) 2.0 1.4
C. Str. (10%psi) {3) 7.2 5.9
Flex. Str. (10%psi) (4) 4.0 3.0
Density (g/cc) - (5) 1.73
C. Exp. (10§/°C) (6) 2.0 3.7
Therm. Cond.
{cal-cm/sec em2z°K)
8. Res. {10+4ohm cm) (7) 7.5
Scleroscope Hardness 39
Rockwell Hardness (R) 85
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 900 blk up to 30 <$1/1b 3M-30M T/yr 0-2 mo
sq in
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-69%5

(4) 4 Point loading
(5) Wt/volume

(6) Expansion0-600°C
{(7) Volt/amps
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GRAPHITE PRODUCT NO._104

Characterization

TYPE: extruded, fine grained; high strength; low porosity; chemical resistant; abrasion
resistant; long experience; used for mechanical applications such as seals, bearings,
pistons, and valves _

MFG: calcined petroleum ccke and coal tar pitch; processed under 2500C; machined;
100-2000 1b batch size

ANALYTICAL:
PROFPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value Std. dev.(%}) 1300F 4000F
Y. Mod. (105psi)
T. Str. (10°psi)
C. Str. (10%psi)
Flex. Str, (103psi) {1) 7.5
Density (g/cc) {2) 1.85
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec ¢cm2*K)
S. Res, (10*ohm cm) (3) 22.9
Scleroscope Hardness T4
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.

Speer Carbon 8811 cyl to 5-1/5" dia <$1/1b 10-100 T/yr 1 mo

blk 3-1/2" x 1-1/2"

(1) 4 Point loading
(2} Wt/volume
(3) Volt/amps

1ul



GRAPHITE PRODUCT NO._105

Characterization

TYPE: extruded, fine grained; high reproducibility; small sizes; high production; used
Tor mechanical applications, heater elements, and EDM electrodes

MFG: graphitized over 2500C; impregnated; machining and grinding as required;
TG0-2000 1b batch size

ANALYTICAL: Ash
Av. value <1.0%
PROPERTIES: Test Specimen With Grain ‘ Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(9) 1300F 4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103psi) (1) 3.4
Density (g/cc) (2) 1.66
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec cm?°K)
S. Res. (10%ohm cm}) {3) 11
Supplier's Availability
'SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole 6056 blk 6"diax 2"'x 6"max <§1/l1b  10-100 T/yr 3 mo

(1) NEMA

(2) NEMA

(3) NEMA
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GRAPHITE PRODUCT NO._106

Characterization

TYpe: extruded, fine grained; good thermal conductor; high reproducibility; low friction;
Tong experience; small sizes; high production; used for.mechanical applications, riser
rods, heater elements, and welding electrodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining and
grinding; 100-2000 1b batch size

(1) Sonic 1/2" cube

(2) 1/4" cube
(3) NEMA

(4) NEMA

(5) Dilatometry
(6) NEMA
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ANALYTICAL: Ash

Av. value 0. 7%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
[ or

Method Av,Value Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (105psi) (1) 1.4 .85

T. Str. (103psi)

C. Str. (10%psi) {2) 4.9 5.0

Flex. Str. (103psi) (3) 5.0

Density (g/cc) (4) 1.60 1.60

C. Exp. (106/°C) (5) 1.3

Therm. Cond.

(cal-cm/sec cm2*K}

S. Res. (104ohm cm) (6) 7.6

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole K1 cyl 1" diax 60" max <$1/1b 10-100 T/yr 0-1 mo



GRAPHITE PRODUCT NO._197

Characterization

TYpe: extruded, fine grained; low cost; long experience; large and small sizes; high
production; general purpose use

MFG:calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; 1-20T batch size

ANALYTICAL: Ash
A, value 0.12%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E— or
Method Av. Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) (1} 1.5 8
T. Str. (10%psi) (2) 1.1 15
C. Str. (10%psi)
Flex. Str. (10%psi) (3) 2.6 15 . 980
Density (g/cc) {4) 1.58 2
C. Exp. (10%/°C) (5) 1.1 26
Therm. Cond.
{cal-cm/se¢c cm2°K) 0.37 0.21
S. Res. (104ohm cm) (6) 8.4 7 15. 0 8
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AGSER cyl 1-2-1/2"dia < $1/1b 10-100 T/yr 1 mo
blk 1/2-6" cross sec.
blk 3/4 x 5" cross sec.
AGSR cyl 1/8-7/8" $1-10/1b <10 T/yr 1 mo
(1} Sonic

(2) ASTM-C-190-49

(3) ASTM-C-78-49

(4) Wt/volume

(5} bar 5/16" x 5/8" x 6"
(6) Volt/amps
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GRAPHITE PRODUCT NO. 108

Characterization

Type. extruded, fine grained; high purity; long experience; small sizes; used for molds,

jigs and fixtures, susceptor in induction heating furnaces, heater elements, and

crucibles

MFG: calcined petroleurn coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 100-2000 1b batch

size

ANALYTICAL: Ash

Av., value . 08%,

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%) Av. Value  Std. dev.{%) 1300F 4000F

Y. Mod. {10%psi) (1) 1.7 11 0.9 11

T. Str. (10%psi) (2)

C. Str. (103psi)

Flex. Str. (103psi) {3) 2.3

Density {g/cc) {4) 1.68 3

C. Exp. (10%/°C) {5) 1.13 25 3.4 4

Therm. Cond.

(cal-cm/sec cm?*K) 0.39 0.25

S. Res. (10%ohm cm) 6) 8.2

Low Gas evolution

Guaranteed max. ash 0.08%, ave. 0.03%

Supplier’'s Availability

SUPPLIER GRADES
Union Carbide AUC
{1) Sonic

(2) ASTM-C-190-49

{(3) ASTM-C-78-49

(4) Wt/volume

(5) bar 5/16"x 5/8" x 6"
{6) Volt/amps

SIZES & SHAPES PRICE RATE or CAP.

cyl 1/4"-141/8"  $1-10/1b <10 T/yr
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GRAPHITE PRODUCT NO._109

Characterization

TYPE: extruded, fine grained; long experience; used for jigs and fixtures, sintering
beats, and end plates; general purpose use

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size
preg P g

(1) Sonic

(2) ASTM-C-190-49

(3) ASTM-C-78-49

(4) Wt/volume

{5) bar 5/16" x 5/8" x &"

(6) Volt/amps

ANALYTICAL: Ash
v. value 0.13%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or
Method Av.Value  Std.dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 1.8 7 0.8 6
T. Str. {10%psi) (2) 1.4 16
C. Str. (103psi)
Flex. Str. (10%psi) (3) 3.1 13 1.3 22
Density (g/cc) (4) 1. 67 2
C. Exp. (106/°C) (5) 0.1 22
Therm. Cond.
{cal-cm/sec cm2°K) 0.39 0.23
S. Res. (10%ohm cm) (6) 8.0 11 13.3 5
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide AGSX cyl 1 - 2-3/4" <$1/1b 10-100 T/yr
plt 1/2-3/4"

146



GRAPHITE PRODUCT NO.110

Characterization

TYPE: extruded, medium grained; max grain 0. 06"

MFG: calcined petroleum coke and coal tar pitch

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%,)  Av.Valua  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi)
T. Str. (103psi) .725 - . 775
C. Str, (10%psi) 3.2-3.8
Flex. Str. (103psi) 1.4-1.8
Density (g/cc) 1.52-~ 1.56
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec sz'K)l 76 - 84
S. Res. (10*ohm t:m)2 32 - 40

1 BTU/ft/°F _

2 ohminx 10

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products CGE cyl 7-12" 0-6 mo
Division, CGR

Carborundum Co.
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GRAPHITE PRODUCT NO..1!l!

Characterization

TYPE: extruded, medium grained; high strength; good electrical conductivity; good

thermal conductivity; high purity; good nuclear properties; high reproducibility;
igh density

MFG: calcined petroleum coke; graphitized over 2500C; electric resistance furnace;
impregnated in secondary processing; final product machined; 100-2000 1b batch size

ANALYTICAL: Ash

Av. value . 06-.08% depending on size

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

. Method Av.Value  Std.dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Typical

Y. Mod. {108psi) 1.2 0.9

T. Str. (10%psi) 2.7 1.9

C. Str. (103psi) 7.7-9.7 7.7-9.7

Flex. Str. (103psi)

Density (g/cc) 1.91 1,91

C. Exp. (105/°C)
Therm. Cond.

{cal-cm/sec cm2*K}

S. Res. {10*ohm cm) 7.9 11.0

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Graphite Graph-I- Tite* "G90"  cyl 3-30" $1-10/1b

Products Division,
Carborundum Co.

#* Registered trademark
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GRAPHITE PRODUCT NO._1l2

Characterization

TYpe: extruded, medium grained; high strength; good electrical conductivity; good
thermal conductivity; high purity; good nuclear properties; high reproducibility;
high density

MFG: calcined petroleum coke; graphitized over 2500C; electrical resistance furnace:
lmpregnated; machined; batch size 100-2000 1b

ANALYTICAL: Ash
Av. value 0. 06-0. 08% depending on size
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
. Method Av.Value  Std. dev.(%)  Awv.Value  $td. dev.(%) 1300F  4000F
Typical
Y. Mod. (106psi) - 1,2 0.9
T. Str. (10°psi) 2.9 2.0
C. Str. (103psi) T.9-10 7.9-10
Flex. Str. (103psi)
Density (g/cc) 1,93 1.93
C. Exp. (108/°C)
Therm. Cond.
{cal-cm/sec cm?°K)
$. Res. (104ohm cm) 7.9 11
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Graph-I~-Tite* "'G92" cyl 3/8 - 301 $1-10/1h
Products Division, pipe 1-1/4 -5-1/4" OD

Carborundum Co.

#* Registered trademark
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GRAPHITE PRODUCT NO._113

Characterization

TYPE: extruded, medium grained; good electrical conductor; long experience; high
production; used for furnace electrodes

MEG. calecined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v
Av. value 0.3 0% 0.10% 0.04% 0.04%  0.03%  0.03%  70ppm
Std. dev. (%) <50 <50 <40 <40 <30 <30 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
D or
Method Av.Value  Std. dev.(%)  Awv.Value  Std. dev.{%) 1300F  4000F
Y. Mod. (10%psi) {1) 1.2 10 1.0 10
T. Str. (10%psi) (2) 0.8 10 0.6 o
C. Str. (10%psi) (3) 3.5 10 3.5 10
Flex. Str. (103psi) (4) 1.2 10 1.0 10
Density (g/cc) {5) 1.55 2
C. Exp. (10%/°C) (6) 1.2 5 2.4 5
Therm. Cond.
{cal-cm/sec cm2°K) {7) 0.33 10 0. 30 10
S. Res. (10*ohm ¢m) {B) 9 10 12 10
Permeability (D'Arcy) 0.37 10 ¢. 34 10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes Carbon HC cyl 7-12" <$1/1b over 30M T/yr 1 mo
(1) Sonic

{2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

{5) ASTM-C-134-41
(6) Expansion 0-75°C
(7} Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO.114

Characterization

TYPe: extruded, medium grained; good electrical conductor; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; ground; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v Ti Na
Av. value 0. 20% 0.03% 0.05% 0. 03% 0.03% 0.03% 60ppm 30ppm 20ppm
Std. dev.{%) <50 <50 <30 <50 <30 <30 <30 <20 <20
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av. Value  Sid. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) (1) 1.5 10 1.2 10
T. Str. (103psi) 2) 0.8 10 0.6 10
C. Str. (103psi) (3) 3.5 10 3.5 10
Flex. Str. (103psi) (4) 2.0 10 1.8 10
Density (g/cc) (5) 1.6 2
C. Exp. (105/°C) (6) 1.8 5 2.2 5
Therm. Cond.
(cal-cm/sec cm?°K) {(7) 0.33 10 0.30 10
$. Res, {(10#%chm cm) (8) 9 10 12 10
Apparent porosity 30%

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HL cyl 3-6" <$1/1b  over 30 M T/yr 2 mo
blk 3/4-6" thk x
2-18" width
Great Lakes HL cyl 3-4" <$1/1b  over 30 M T/yr 2 mo

lengths to 100"

(1) Sonmic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._ 115

Characterization

TYPE: extruded, medium grained; good electrical conductor: high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; ground over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v Ti Na
“Av. value 0.12%  0.02% 0.04% 0.03% 0.02% 0.02% 30ppm l0ppm 10ppm
Std. dev. (%) <50 <50 <30 < 40 <50 <30 < 50 <50 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.{%)  Aw.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) {1) 1.5 10 1.2 10
T. Str. (10%psi) (2) 0.8 10 0.6 10
C. Str. (103psi) (3) 3.5 10 3.5 10
Flex. Str. (103psi) {4) 2.0 10 1.8 10
Density (g/cc) (5) 1.6 2
C. Exp. (10%/°C) {6) 1.8 5 2.2 5
Therm. Cond.
{cal-cm/sec cm2°K) {7) 0.33 10 0.30 10
S. Res. {(10*ohm cm) (8) 9 10 12 10
Apparent porosity 30%

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HL 8 cyl 3-6" <$1/1b  over 30M T/yr 2 mo
blk 3/4-6" x
2-18" width
(1} Sonic

{(2) Gage dimension

(3) ASTM-C-39-56T
{4) ASTM-C-78-59

{5) ASTM-C~134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._116

Characterization

TYPe: extruded, medium grained; good electrical conductor; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; ground; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v Na
Av. value 0,10% 0,02% 0,03% 0.02% 0,01% 77ppm 12ppm LOppm
Std. dev. (%] <50 <50 < 40 < 40 <50 <50 <50 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. {(10¢psi) (1) 1.5 10 1.2 10
T. Str. (103psi) {2) 0.8 10 0.6 10
C. Str. (103psi) {3) 3.5 10 3.5 10
Flex. Str. (10%psi) {4) .2 16 1,0 10
Density (g/cc) {5) 1.6 2
C. Exp. (10%/°C) {6) 1.8 5 2.2 5
Therm. Cond.
(cal-cm/sec cm?*K) (7) 0,33 10 0.30 10
S. Res. {104ohm cm} (8) 9 10 12 10
Apparent porosity 30%

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HL-9 cyl 3-6'" dia <$1/1b over 30M T/yr 2 mo
blk 3/4-6" thk x
2-18" width

(F) Sonic

(2) Gage dimension

{(3) ASTM-C-38-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6} Expansion 0-75°C
{7} Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._117

Characterization

TYPE: extruded, medium grained; good electrical conductor; high purity; high
reproducibility; long experience; large sizes; high reproduction; used for electrolytic
_anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe v
Av. value 0. 10% 0.02% 0,02% 0.01% lppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av.Value Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) {1) 1.5 10 1.2 10
T. Str. (10%psi) (2) 0.8 10 0.6 10
C. Str. (103psi} {3) 3.5 10 3.5 10
Flex. Str. (103psi) (4) 2.0 10 1.8 10
Density (g/cc) (5) 1.6 2
C. Exp. (106/°C) (6) 1.8 5 2.2 5
Therm. Cond,
(cal-cm/sec cm2°K) {7) 0. 33 10 0.30 10
S. Res. {10%chm cm)’ (8) 2 10 12 10
Apparent porosgity 30%
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HL-10 cyl 3-6" <$1/1b over 30M T/yr 2 mo
blk 3/4-6" thk x
2-18" width

{1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
{4) ASTM-C-78-59

{5) ASTM-C-134-41
(6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._ 118

Characterization

TYPE: extruded, medium grained; good electrical conductivity; used for molds, jigs and
fixtures, heat exchangers, sintering boats, crucibles, support material in furnace
brazing & heat treating, and susceptor in induction heating furnaces

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Te Ca S Si Al v

Av. value 0,25% 0. 04% 0.03% 0.06% 0.02% 0.01% 60ppm

Std. dev.{%) <50 <40 <30 <40 <40 < 30 <5h0
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std.dev.(%4)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10°psi) (1) 1.8 10 1.5 10
T. Str. (10%psi) (2) 1.8 10 1.5 10

C. Str. (10%psi) (3) 6.5 10 6.0 10

Flex, Str, (103psi) (4) 3.0 10 2.7 10

Density (g/cc) (5) 1.75 2

C. Exp. (105/°C) (6) 1.8 5 3.3 5
Therm. Cond.

(cal-cm/sec cm?°K) (7) 0.39 10 0.36 10

S. Res. (10*chm cm) {8) 8 10 11 10

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HILM cyl 1-3" <$1/1b 3M-30M T/yr 1 mo
blk 1-2" thk x
2-6" width
(1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
{8) Volt/amps
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GRAPHITE PRODUCT NO._119

Characterization

7YPE: extruded, medium grained; good thermal conductivity; high reproducibility; used
for molds, jigs and fixtures, sintering boats, crucibles, support material in furnace
brazing & heat treating

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca s Si Al v

Av. value 0,25% 0. 04% 0.03% 0.06% 0.02% 0.01% 6é0ppm

Std. devy. (%) <50 <40 <30 <40 <40 <30 <50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_ or

Method Av.Value Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) (n 1.5 10 1.2 10
T. Str. (10%psi) {2) 1.3 10 1.0 10

C. Str, {103psi) {3) 5.3 10 5.5 10

Flex. Str. (103psi) (4) 2.6 10 2.0 i0

Density {g/cc) (5) 1,75 2

C. Exp. (10%/°C) (6) 1.8 5 3.2 5

Therm. Cond.

(cal-cm/sec cm2°K) (7) 0.37 10 0.26 10

S. Res. (10*ohm cm} (8) 10 10 14 10

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HLM cyl 4-14" <$1/Ib 3M-30M T/yr 1 mo
blk 2-6" x
4_6“
(1) Sonic

(2} Gage dimension
(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
{6} Expansion 0-75°C
{(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._ 120

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high reproducibility; used
for molds, jigs and fixtures, heat exchangers, sintering boats, crucibles, support

», 2| S = EDLO -
pitch; graphitized over 2500C; Acheson

[13 - LIL Ll =2 A Y o lled d
MFG: calcined petroleum coke and coal tar
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S 5i Al v

"Av. value 0. 40% 0.10% 0.06% 0.06% 0.04% 0,02% 0.01%

Std. dev. (%) <50 < 30 < 30 <40 <30 < 30 < 50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi) {1) 1.3 10 1.0 10
T. Str. (103psi) {2) 1.2 10 0.9 10

C. Str. (10%psi} (3) 4.8 10 5.0 10

Flex. Str. (10%psi) (4) 2. 1 10 1.6 10

Density (g/cc) {5) 1.75 2

C. Exp. (10¢/°C) (6) 1.8 5 2.7 5

Therm. Cond.

(cal-cm/sec cm?°K) (7) 0.35 10 0.33 10

S. Res, {(10%*ohm cm) (8) 9 10 9 10

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HLM cyl 16-30" <$1/1b 3M-30M T/yr 2 mo
blk 8-24" x
8-48"
(1) Sonic

{2) Gage dimension

(3} ASTM-C-39-56T
{4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._121

Characterization

TYPE: extruded, medium grained; high reproducibility; long experience; used for
furnace electrodes and molds for pressure casting

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
glectric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S 51 Al Y
“Av. value 0. 40% 0.10% 0.06% 0.06% 0.04% 0.02% 0,01%

Std, dev. (%) <50 < 40 < 30 <40 <50 <30 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av.Value  Std. dev.(%;)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1.2 10 1.0 10
T. Str. (103psi) (2} . 85 10 .7 10
C. Str. (103psi) (3) 4,0 10 3.5 16

Flex. Str. {103psi) (4) 1.5 10 1.2 10

Density (g/cc) (5) 1.62 2
C. Exp. (105/°C) (6) 2.0 5 2.9 5
Therm. Cond.

{cal-cm/sec cmz"K) (7) 0,31 10 0.29 10
S. Res, {104ohm cm) (8) 10 10 14 10

Permeability (D'Arcy) 0.30 10 0,34 10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.
Great Lakes HLM-50 cyl 1-55" <$1/1b 3M-30M T/yr 2 mo
blk 1-24" x 2-48"
blk 24" x 30"
(1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._1l22

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high reproducibility; used
for molds, sintering boats, crucibles, support material in furnace brazing & heat
treatin nd s or in in io i rn 8

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S Si Al v

Av. value 0.25% 0, 04% 0.03% 0.06% 0,02% 0.01% 60ppm

Std, dev.(%} <50 <40 <30 <40 <40 <30 <50

PRQPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- - or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 2.2 10 1.8 10

T. Str. (10%psi) (2) 2.4 10 2.0 10

C. Str. (10%psi) (3) 8.3 10 8.0 10

Flex. Str. (103psi) (4) 4.1 10 3.5 10

Density (g/cc) (5) 1,83 2

C. Exp. (10%/°C) (6) 2.1 5 3.5 5
Therm., Cond.

{cal-cm/sec cm2°K) (7) 0.39 10 0. 36 10

S. Res. (104chm cm) (8) 8 10 11 10

Permeability (D'Arcy) 0. 06 5 0. 04 5

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

Great Lakes HLM-85 cyl 1-3" <$1/1b 3M-30M T/yr 2 mo
blk 1-2" x 2-6"

{1} Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
{4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
{(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO..l23

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high reproducibility; used
for rocket nozzle inserts, support material in furnace brazing & heat treating, and

susceptor ip induction heating furnaces

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson

electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S Si Al Vv
Ve Value 0. 25% 0. 04‘70 0. 03070 G, 06[70 0. 02070 0. 01% 60ppm

Std. dev. (%) <50 < 40 < 30 <40 <40 <30 <50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or

Method Av, Value  Std. dev.(%4) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (106psi) (1) 1.9 10 1.3 10

T. Str. (10%psi) (2) 2,1 10 1.5 10

C. Str. (103psi) (3) 7.2 10 7.0 10

Flex. Str. (103psi) (4) 3,4 10 2.2 10

Density (g/cc) (5) 1.83 2

C. Exp. (106/°C) {6) 1.9 5 3.2 5

Therm. Cond.

{cal-cm/sec cm2°K) {(7) 0.48 10 0.37 10

S. Res. (10*ohm cm) (8) 6 10 8 i0

Permeability (D'Arcy) 0. 02 5 0.01 5

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HLM-85 cyl 4-14" <$1/1b 3M-30M T/yr 2 mo

blk 2-6" x 4-6"

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Sonic

Gage dimension
ASTM-C-39-56T
ASTM-C-78-59
ASTM-C-134-41
Expansion 0-75°C
Thermal diffusivity
Volt/amps
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GRAPHITE PRODUCT NO._124

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high reproducibility; used
for mold stock; sintering boats, crucibles, and support material in furnace brazing &
heat treating

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Fe Ca S Si Al Vv

Av. value 0. 40% 0,10%  0.06% 0.06% 0.04% 0.02% 0.01%

Std. dev. <50 <30 <30 <40 <30 <30 <50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or

Method Av. Value  Std. dev.(%;) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. {10%psi) (1) 1.7 10 1.2 10

T. Str. (10%psi) (2) 2e0 10 1.8 10

C. Str. (10%psi) (3} 6.5 10 6.6 10

Flex. Str. (10%psi) (4) 3.2 10 2.6 10

Density (g/cc) (5) 1. 83 2

C. Exp. (104/°C) (6) 1.8 5 2.9 5

Therm. Cond.

(cal-cm/sec cm?°K) {7) 0. 44 10 0.33 10

S. Res. (104phm cm) (8) 7 10 9 10

Permeability (D'Arcy) 0.905 5 0. 05 5

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes HLM-85 cyl 16-30" <$1/1b 3M-30M T/yr 2 mo
blk 8-24'" x 8-48"

{l1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-T78-59

(5) ASTM-C-134-41
(6} Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO..125

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high production; used for
furnace electrodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Si S Fe Ca Al v
Av. value 0.30% 0,04% 0,10% 0, 04% 0. 03% 0.03% 70ppm
Std: dev. (%) <50 <40 <50 <40 <30 <30 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.{%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105psi) (1) 1.2 10 1.0 10
T. Str, (10%psi) - {2) 1,5 10 1.3 10
C. Str. (103psi) {3) 5.5 10 5.0 10
Flex. Str. (10%psi) {4) 2.5 10 2,2 10
Density (g/cc) {5) 1,70 2
C. Exp. (10%/°C) (6) 2.1 5 2.5 5
Therm. Cond.
(cal-cm/sec cm2°K) {7) 0. 3¢9 10 0. 36 10
S. Res. (10%ohm ¢m) (8) 8 10 11 10

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HPC cyl 1-3" <$1/1b over 30M T/yr 1 mo
(1} Sonic

(2} Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-4]
(6} Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._L26

Characterization

TYPE: extruded, medium grained; good electrical conductivity; long experience; high
production; used for furnace electrodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash Si S Fe Ca. Al v

Av, value 0.30% 0,04% 0.10% 0.04% 0,03% 0,03% 7Oppm

Std. dev. (%) <50 <40 <50 <40 <30 <30 <50
PROPERTIES: ' Test Specimen With Grain Against Grain Typicai H.T. Prop.
I or

Method Av.Value  Std. dev.(%5)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (106psi) {1) 1.3 10 1.1 10
T. Str. (103psi) (2) 1.2 10 1.0 10
C. Str. (10%psi) (3) 5.4 10 5.0 10

Flex. Str. (103psi) (4) 2.3 10 2.0 10
Density (g/cc) {5) 1,70 2
C. Exp. (10°/°C) (6) 2.2 5 2.5 5
Therm. Cond.
{cal-cm/sec cm2*K) (N 0. 39 10 0. 36 10
S. Res. {10*ohm cm) {8) 8 10 11 10

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes HPC cyl 3-3/4-6" <$1/1b  over 30M T/yr 1 mo
c.y.l 7”’ 8”‘ 9”’ 12”
blk 1-8" x 2-8"

{1} Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

{5) ASTM-C-134-41
(6) Expansion 0-75°C
{(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._127

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MEG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v Ti Na
Av. value 0.20% 0,03% 0.05% 0.03% 0.03% 0,03% 60ppm 30ppm Z20ppm
Std. dev. (%)} <50 <50 <90 <40 <30 <3¢ <50 <50 <50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

- or

Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi) (1) 1.3 10 1.1 10

T. Str. (103psi) (2) 1.3 10 1.1 10

C. Str. (10%psi) (3) 4.5 10 4,5 10
Flex. Str. (103psi) (4) 2.5 10 2.3 10
Density (g/cc) (5) 1.75 2

C. Exp. (10%/°C) (6) 1.6 5 2.0 5

Therm. Cond.

(cal-cm/sec cm2*K) (7) 0.39 10 0. 36 10
S. Res. (10*ohm cm} (8) 8 10 12 10

Apparent porosity 25%

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HPL cyl 3-6" <$1/1b over 30M T/yr 2 mo
blk 3/4-6"x
2-8"
(1) Sonic

{2) Gage dimension

{(3) ASTM-C-39-56T
(4) ASTM-C-78-59

{5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
{8) Volt/amps
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GRAPHITE PRODUCT NO. 128

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcihed petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al vV Ti Na
Av. value 0.12% 0.02% 0.04% 0.03% 0.02% 0.02% 30ppm 1lO0ppm 10ppm
Std, dev. (%) <50 <50 =30 <40 <580 <30 <50 <50 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T, Prop.
[ or

Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) {1) 1.3 10 1,1 10
T. Str. {(103psi) 2) 1,3 10 1.1 10
C. Str. (103psi) (2} 4,5 10 4,5 10
Fiex. Str. (103psi) (4) 2.5 10 2.3 10
Density {(g/cc) (5) 1.75 2
C. Exp. (106/°C) (6) 1.6 5 2.0 5
Therm. Cond.
{cal-cm/sec cm2*K) (7) 0.39 10 0.36 10
8. Res. {(10*ohm ¢m) (8) 8 10 12 10

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes HPL-8 cyl 3-6" <$1/lb over 30M T/yr 2 mo
blk 3/4-6'" x 2-18"

(1) Sonmic

{(2) Gage dimension
(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
{6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Voltfamps
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GRAPHITE PRODUCT NO._129

Characterization

7YPE: extruded, medium grained; good electrical conductivity; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace} over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al ' Na
"Av. value 0.10% 0.02% 0.03% 0.02% 0.01% 77ppm I12ppm l0ppm
Std. dev, (%) <50 <50 <40 < 40 <50 <50 <50 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std.dev.(%)  Av. Value  Std. dev.(%) 1300F  4000F

Y. Mod. (105psi) (1) 1.3 10 i.1 10

T. Str. (103psi) {2) 1.3 10 1,1 10

C. Str. (10%psi) (3) 4,5 10 4,5 10

Flex. Str. (103psi) (4) 2.5 10 2.3 10

Density (g/cc) {(5) 1.75 2

C. Exp. (105/°C) (6) 1.6 5 2,0 5

Therm. Cond.

(cal-cm/sec cm?'K) (7) 0. 39 10 0, 36 10

S. Res. (104ohm cm) (8) 8 10 12 10
Apparent porosity 25%

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes HPL 9 cyl 3-6" <$1/1b over 30 M T/yr 2 mo
blk 3/4-6'" x 2-18"

{1} Sonic

(2) Gage dimension

{3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
{6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps

168



GRAPHITE PRODUCT NO.130 _

Characterization

Type: extruded, medium grained; good electrical conductivity; high purity; high
“Teproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe v
Av. value 0. 10% 0.02% 0.02% 0.01% Ippm
Std. dev. (%) <50 <50 <40 <40 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.{%) 1300F 4000F
Y. Mod. (10°psi) (1) 1.3 10 1.1 10
T. Str. (10°psi) (2) 1.3 10 1.1 10
C. Str. (10%psi) (3) 4.5 10 4.5 10
Flex. Str. (103psi) (4) 2.5 10 2.3 10
Density (g/cc) (5) 1,75 2
C. Exp. {105/°C) (6) 1.6 5 2.0 5
Therm. Cond.
(cal-cm/sec cm?°K) (7) 0.39 10 0.36 10
S. Res. (10*ohm cm) (8) 8 10 12 10
Apparent porosity 25%
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HPIL.-10 cyl 3-6" <$1/1b over 30M T/yr 2 mo

blk 3/4-6" x 2-18"

{1) Sonic

(2} Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO. 131

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high purity; high
reproducibility; long experience; high production; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Co FPb Ca Al Na Mg
Av. value 0.20% 0,10% 0.05% 0,03% 0.05% 0,04% 0.03% 0.03% 20% 20%
Std, dev. {%) <50 <50 <40 <40 <40 <50 <30 < 30 <50 <50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_ or
Method Av.Value Std. dev(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) {1) 1.5 10 1.2 10
T. Str. (10%psh) 2) 0.8 10 0.6 10
C. Str. (10%psi) (3) 3.5 10 3.5 10
Flex. Str. (10%psi) (4) 2.0 10 1.8 10
Density (g/cc) {5) 1.7 2
C. Exp. (10%/°C) 6) 1.8 5 2.2 5
Therm. Cond.
{cal-cm/sec cm?°K) {(7) 0,33 10 0,30 10
S. Res. (1040hm cm) (8) 9 10 12 10
Apparent porosity 16%
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES FPRICE RATE or CAP. DEL.
Great Lakes TL cyl 3-6" <$1/1b over 30 M T/yr 2 mo

blk 3/4-6" x 2-18"

(1) Sonic

(2) Gage dimension
(3) ASTM-C-39-56T
(4) ASTM-C-18-56T
(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO.l32

. Characterization

TYPE: extruded, medium grained; high strength; good elecirical conductivity; high
‘;ﬁ_;ity; high reproducibility; low porosity; long experience; used for electrolytic
anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
Telectric furnace; over 20T batch size

ANALYTICAL: Ash S 5i TFe Co Pb Ca Al v Ti Mn Ni
Av. value 0,20% 0. 01% 0.05% 0,03% 0,05% 0.04% 0.03% 0.03% 80ppm 50ppm 35ppm 30ppm
Std, dev, (%)< 50 <50 <40 <40 <40 <40 <30 <30 <50 <50 <50 <50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or
Method Av.Value  Std.dev.(%})  Av.Value Std. dev.(%) 1300F 4D00F

Y. Mod. (10%psi) (1) 1.4 10 1.2 10
T. Str. (10%psi) 2) 1.2 10 1.0 10
C. Str. (10%psi) (3) 4.5 10 4.5 10

Flex. Str. (103psi) (4) 2.6 10 2.4 10

Density (g/cc) (5} 1.78 2
C. Exp. (10¢/°C) (6) 2,0 5 2.2 5
Therm. Cond.
(cal-cm/sec cm2*K) (M) 0.39 10 0, 36 5
S. Res. (10ohm cm) (8) 8 10 12 10

Apparent porosity 13%

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes TPL cyl 3-6" <$1/1b over 30 M T/yr 2 mo
blk 3/4-6" x 2-48"
(1) Sonic

(2} Gage dimension

{3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5} ASTM-C-134-41
{6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO..133

Characterization

TYPE: extruded, medium grained; low coeff. therm. exp.; good electrical and thermal
“conductor; long experience; high production; used for furnace electrodes, mold stock,
sintering boats, heater elements, and crucibles

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
“batch size

ANALYTICAL;: Ash

Av, value <1, 0%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—— or

Methed Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi) (1) 1. 8 1.0
T. Str. (10%psi) (2) 1.5 1.0 2.1 3.8
C. Str. (10%psi) (3) 5.6 5.85 4.8 7.3
Flex. Str. (103psi) 4) 3.3 2.4 4.0 6.2
Density (g/cc) (8) 1.77
C. Exp. (10%/°C) (6) 2.5 4.5
Therm. Cond,
(cal-cm/sec cm2*K) (7) 0.23
$. Res. (10*ohm cm) (8) 6.5
Scleroscope Hardness 35
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 700 cyl 3-7" <$1/1b 100-3M T/yr 0-2 mo

(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

{5) Wt/volume

(6) Expansion 0-600°C
(7) Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._ 134

Characterization

TYPE: extruded, medium grained; good electrical conductivity; high purity; low porosity;
chemical resistant; high production; long experience; used for electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T

batch size

ANALYTICAL: Ash Fe

v. value 0. 08% < 200ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or

Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105%psi)
T. Str. {10%psi) (1) 1.0
C. Str. (10%psi) (2) 5.5
Flex. Str. (10%psi) (3) 2.5
Density {(g/cc) (4) 1. 64
C. Exp. (10%/°C) (5) 2.4 4,5
Therm. Cond.
{cal-cm/sec cm?°K)
S. Res. (10*obm cm) {6) 7.2
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 700 cyl 8", 9', 10" dia <$1/1b 3M-30M T/yr 0-2 mo

(1) ASTM-C-190-59

(2) ASTM-D-695

(3) 4 Point loading

{(4) Wt/volume

{(5) Expansion 0-600°C

(6) Volt/amps
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GRAPHITE PRODUCT NO._135

Characterization

TYPE: extruded, mediurn grained; low coeff, of therm. exp.; good electrical
conductivity; high temperature oxidation resistant; long experience; high production;

Ased for furnace electrodes
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
batch size

ANALYTICAL:
Av. value

Ash
< 1.0%,
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PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Frop.
_— or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (105psi) {1 .55
T. Str. (10%psi) {2) 4.5

C. Str. (103%psi) {3) 2.0

Flex. Str. (103psi) {4) 8.2

Density (g/cc) (5) 1.64

C. Exp. (105/°C) (6) 2.4 3.4
Therm. Cond.

(cal-cm/sec cm2*K)

S. Res. (104ohm cm) (7) 10.9

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 700 cyl 12" & 14'' dia < §1/1b 100-3M T/yr 0-2 mo
x 60-96" long

{1} Sonic

(2) ASTM-C-190-59

(3) ASTM-D-695

{4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C

(7) Volt/amps



GRAPHITE PRODUCT NO. 136

Characterization
7ypE. extruded, medium grained; high strength; low coeff. of therm., exp.; high purity;
“good nuclear properties; high temperature oxidation resistant; long experience; used
for molds, jigs, fixtures, moderators for nuclear piles, and rocket nozzle inserts
MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
batch size

ANALYTICAL: Ash Al B Ca Fe Mg Ni Si Ti v
Av. value 100ppmmax < 10ppm <lppm <lppm 5ppm <lppm <l10ppm 30ppm <l10ppm lppm

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R — or
Method Av.Value  Std.dev.(3)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi}) (1) 1.8 1.1
T. Str. (10%psi) (2} 1.6 1.4 2.0 4,0
C. Str. (103psi) (3) 6.4 6.8 6.2 9.6
Flex. Str. (10%psi) (4) 3.2 2.6 3.8 5.8
Density (g/cc) (5) 1. 77
C. Exp. (105/°C) (6) 2.4 4,2
Therm. Cond.

(cal-cm/sec cm2*K) (7) 0.23

S. Res. (10+4ohm cm) (8) 6.35 6.25 10.3

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES FPRICE RATE or CAP. DEL.

Speer Carbon 873RL cyl 14" max dia <$1/1b 100-3M T/yr 0-4 mo

(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

{4) 4 Point loading

(5} Wt/volume

(6} Expansion 0-600°C
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GRAPHITE PRODUCT NO._ 137

Characterization
TYPE: extruded, medium grained; high strength; low coeff. of therm. exp.; long

expenence, used for mold stock jigs and fixtures, rocket nozzle inserts smtermg

MFG: calcmed petroleum coke a.nd coal tar pztch graph1t1zed over ZSOOC, 1 20 T
batch size

ANALYTICAL: Ash
ve. value 0.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
—_— or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%}) 1300F 4000F
Y. Mod. (108psi) (1) 1.8 1.1
T. Str. (10%psi) {2) 1,6 I.4 2.0 4.0
C. Str. (103%psi) (3) 6.4 6.8. 6.2 9.6
Flex. Str. (103psi) (4) 3.2 2.6 3.8 5.8
Density (g/cc) (5) 1.77
C. Exp. (106/°C) (6) 2.4 4,2
Therm. Cond.
{cal-cm/sec cm?*K) (7) 0.23
S. Res. (104ohm cm) {8) 6.4 6.25 10.8
Scleroscope Hardness 38
Permeability cm?/sec 2.6-5,9 0.5-8.8
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 8738 cyl 12-16" <$1/1b 100-3M T/yr 0-2 mo
{1) Sonic

(2) ASTM-C-190-59 -
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C
{7} Guarded hot plate
(8) Volt/amps
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GRAPHITE PRODUCT NO._138

Characterization

TYPE: extruded, medium grained; good electrical conductivity; used for moeld stock,
rocket nozzle inserts, heater elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized 0vef 2500C; machined;
over 20T batch size

ANALYTICAL:
Av. value

Ash
0. 3%

(1) Sonic

(2) ASTM-C-190-59

(3) ASTM-D-695

(4) 4 Point loading

{5) Wt/volume

(6) Expansion 0-600°C

(7) Volt/amps
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PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%,)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (1086psi) (1) 1.6 1.1
T. Str. (103psi) (2) 1.3 1.1
C. Str. (103psi) (3) 5.3 6.2
Flex. Str. (103psi) (4) 2.8 2.4
Density (g/cc) (5) 1.72
C. Exp. (10%/°C) (6) 2.6 4,2
Therm. Cond.
{cal-cm/sec cm?°K)
S. Res. (10*ohm c¢m) (7) 7.1
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carben 8755 cyl 18-30" <$1/1b 3IM-30M T/yr 0-2 mo



GRAPHITE PRODUCT NO. 139

Characterization

Type. extruded, medium grained; high reproducibility; long experience; used for molds,
S — - > . . - - e
Jigs, fixtures, sintering boats, crucibles, support material in furnace brazing & heat
treating, and susceptor in induction heating furnaces

MFG: calcined petroleumn coke and coal tar pitch; graphitized over 2500C; machined;

T-20T batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.{%) 1300F  4000F
Y. Mod. (108psi)
T. Str. (103psi) (1) 0.9 0.8
C. Str. (103psi) (2) 4,0 2.8
Flex. Str. (103psi) (3} 2.0 1.2
Density (g/cc) (4) 1.60
C. Exp. (10%/°C) (5) 2.1 3.5
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10#ohm cm) (6) 9.4
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 896G cyl 9-20" <$1/1b 100-3M T/yr 0-2 mo
bik 16" x 16"

(1) ASTM-C-190-59

(2) ASTM-D-695
(3) 4 Point loading

(4} Wt/volume

(5} Expansion 0-600°C

(6) Volt/amps
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GRAPHITE PRODUCT NO._140

Characterization

TYPE: extruded, medium grained; good electrical conductivity; low porosity; chemical

1= N A= CACINCIIL S pALLLC lLE = =Nl 3 ate g C e DI e O 115 Ireg
MFG: calcihed petroleum coke and coal tar pitch; graphitized over 2500C; over 20T

batch size

ANALYTICAL: Ash
Av. value 0., 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or
Method Av.Value  Sid.dev.(9%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (106psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str, (10%psi) (1) 2600
Density (g/cc) (2) 1.7
C. Exp. (10:6/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (104chm ¢m) (3) 6.5

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 900 blk to 30 sq in <$1/lb  3M-30M T/yr 0-2 mo

(1) 4 Point loading
(2) Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._14l

Characterization

TYPE: extruded, medium grained; good electrical conductivity; low porosity; long
experience; high production; used for electrolytic anodes, mold stock, jigs, fixtures,

support material infurnacebrazing & heattreating, sinteringboats, heater elements
MEG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson

electric furnace; over 20T batch size

ANALYTICAL: Ash
Av, value <0.1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 1.8 1,2
T, Str. {103psi) (2) 1.5 1.0
C. Str. (103psi) (3) 5.6 5.8
Flex. Str. (103psi) (4) 3.3 2.4
Density (g/cc) (5) 1.7
C. Exp. (10%/°C}) (6) 2.2 3.2
Therm. Cond.
(cal-cm/sec cm2°K) 7
S. Res. (10*ohm ¢m) (7) 6.1
Scleroscope Hardness 35
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 900 to 60 sq in <$1/1b 3M-30M T/yr 0-2 mc
cross section
(1} Sonic

(2) ASTM-C-190-59
{3) ASTM-C-695

(4) 4 Point loading

(5} Wt/volume

{6} Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO. 142 _

Characterization

TypE: extruded, medium grained; good electrical conductivity; high purity; good nuclear
properties; low porosity; highly oriented; chemical resistant; long experience; high
production; used for electrolytic anodes and moderators for nuclear piles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
batch size

ANALYTICAL: Ash v

Av. value <02% <Zppm

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or

Method Av.Value  Std.dev(%)  Av.Value Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1.8 1.1

T. Str. (10%si) (2) 1.5 1.3

C. Str. (103psi) (3) 5.6 5.9

Flex. Str. {103psi} (4) 3.3 2.6

Density (g/cc) (5) 1,77

C. Exp. (105/°C) {6) 2.2 4,2
Therm. Cond.

(cal-cm/sec cm2°K)

5. Res. (10*ohm ¢m) {7) Teb

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

Speer Carbon 200 to 60 sq in <$1/lb 3M-30M T/yr 0-4 mo
cross section

(1) Sonic

{2) ASTM-C-190-59
(3) ASTM-C-695

(4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._143

Characterization

TYPE: extruded, mediumn grained; high reproducibility; used for maold stock, susceptor
in induction heating furnaces, crucibles, and electronic tube anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined;
1-20T batch size

ANALYTICAL: Ash
Av. value 0.01%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_ or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (10%psi}

Flex. Str. (103psi) (1) 2.1

Density (g/cc) (z) 1.62

C. Exp. (10%/°C) (3) 1.9 3.4
Therm. Cond.

{cal-cm/sec cm2°*K)

S. Res. (L0#*0ohm cm) {4) T O

Scleroscope Hardness 37

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 7479 cyl 2-3/4"-14" <$1/1b 10-100 T/yr 1 mo

(1} 4 Point loading

(2) Wt/volume

(3) Expansion 0-600°C
(4} Volt/amps
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GRAPHITE PRODUCT NO. 144

Characterization

7YPE: extruded, medium grained; high strength; high reproducibility; high production;
recommended as a substrate grade

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; machined:
1-20T batch size

ANALYTICAL: Ash
Av. value 0. 099
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av.Value  Std. dev.(%;) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (105psi) {1} 1.6 1,3
T. Str. (10%psi) {2) 1,8 1.7
C. str. (10%psi) {3) 7.1 7.8

Flex. Str. (103psi) (4) 3.5 3.2

Density (g/cc) {5) 1.73
C. Exp. (10€/°C) {6) 4,1 5.2
Therm. Cond.

(cal-cm/sec cm2*K)

S. Res. (104ohm cm) (7) 2.1

Supplier’'s Availability
SUPPLIER GRADES SiZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon SX-4 cyl 14" dia $1-10/1b  10-100 T/yr 0-2 mo
blk 4™ x 22"
(1) Sonic

(2) ASTM-C-190-59
(3) ASTM-D-695

(4) 4 Point loading

(5) Wt/volume

{6) Expansion 0-600°C
(7) Volt/amps
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GRAPHITE PRODUCT NO._145

Characterization
TYPE: extruded, medium grained; high strength; used as a substrate grade

MFG: calcined petrcleum coke and coal tar pitch; graphitized over 2500C; machined;
100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)
T. Str. (10°psi) {1 2.4 1.7
C. Str. (10%psi) {2) 8.3 9.8
Flex. Str. (10%psi) (3) 4.6 4,3
Density (g/cc) (4) 1.73
C. Exp. (10%/°C) (5) 5.4 6.0
Therm. Cond.
(cal-cm/sec em2°K) ‘
S. Res. (104ohm cm) (6) 9.7
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon SX-5 blk 3-1/2" x 17-3/4" $1-10/1b 10-100 T/yr 0-6 mo

(1) ASTM-C-190-59 -
(2) ASTM-C-695

{(3) 4 Point loading

(4) Wt/volume )

(5) Expansion 0-600°C
(6) Volt/amps
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GRAPHITE PRODUCT NO._146

Characterization

TYPE: extruded, medium grained; good electrical conductor; good thermal conductor; long
“experience; high production; used for electrolytic anodes, mold stock, rocket nozzle
ingerts, fluxing tubes, sintering boats ter elements, pi ves

MFG; calcined petroleurmn coke and coal tar pitch; graphitized over 2500C; machining and
grinding as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av, value . 06%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—— or
Method Av.Value  Std. dev.(%)  Av.Vaiue  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi} Sonic 1.2 0.9
T. Str. (10%psi)
C. Str. {103psi) NEMA 5.3 4,4
Flex. Str. (103psi) NEMA 3.0 2.5
Density (g/cc) NEMA 1. 68
C. Exp. (105/°C) NEMA 2.9 3.8
Therm. Cond.
(cail-cm/sec cm2*K)
S. Res, (10%chm cm) NEMA 3.2 4.2
Hardness 35 (Scleroscope)}
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon HB1-4 cyl 1/8-5-1/2" «<$1/1b 100-3M T/yr

(up to 80" 1g)

blk 1-4"

rod 10 mil-1/8"

plt 1/16 - 1"
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GRAPHITE PRODUCT NO._147 _

Characterization

TYPE: extruded, medium grained; good electrical conductor; good thermal conductor;
h1gh reproducibility; long experience; high production; used for mold stock, jigs and
Jdixtures, electrolytic anodes, fluxing tubes, and sintering boats

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; machining and
grinding as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av, value . 08%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) Sonic 1.5 0.9
T. Str. (10%psi)
C. Str. (103psi) NEMA 3.7 3.6
Flex. Str. (103psi) NEMA 2.4 1.9
Density (g/cc) NEMA 1.61
C. Exp. {10%/°C) NEMA 2.1 4.1
Therm. Cond.
(cai-cm/sec cm2°K}
S. Res. (10#chm cm) NEMA 2.7 5.0

Hardness 35 (Scleroscope)

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon HBX cyl 1/8-5-1/2" <$1/1b 100-3m T/yr
{up to 80" 1g)
blk 1-4"
rod 10 mil-1/8"
plt <1/16-1"
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GRAPHITE PRODUCT NO. 148

Characterization

TYPE: extruded, medium grained; high purity; long experience; good nuclear properties;

boron content carefully controlled; recommended where application requires low

n

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson

T gsection

electric furnace; 1-20T batch size

ANALYTICAL: Ash B
Av. value < 0. 1% < 0, 8ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or
Method Av.Value Std.dev.(3%4)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 1.5 1.1
T. Str. (10%psi) (2) 1.4 1.3
C. Str, (10%psi) (3) 6.0 6.0
Flex. Str. {103psi) (4) 2.4 2.0
Density (g/cc) {5) 1.70
C. Exp. (10€/°C) (6) 2.2 3.8
Therm. Cond.
{cal-cm/sec cm2*K) .42 «33
8. Res, (104ghm cm) (7) 7.3 9.4
Thermal neutron absorbtion 4,5

Cross section {millibarns}

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES

Union Carbide AGOT blk 4-20"

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Sonic
ASTM-C-190-49
ASTM-C-109-54T
ASTM-C-78-49
Wt/volume

bar 5/16" x 5/8" x &"
Volt/amps

1g8

PRICE RATE or CAP.

<$1/1b 10-100 100-3 M
T/yr Tlyr

DEL.

1 mo



GRAPHITE PRODUCT NO._1492

Characterization

TYPE: extruded, mediun grained; long experience; large and small sizes; high
production; thermal shock resistant; used for furnace electrodes and electrolytic
anodes

MFG: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; over 20T batch size

ANALYTICAL: Ash
“Av.value 0. 30%,
PROPERTIES: Test Specimen With Grain Against Grain ~ Typical H.T. Prop.
—_—— or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1 1.4 10 0.8 14
T. Str, (10%psi) (2} 1.1 15 .76 23
C. Str. (10%psi) (3} 4.4 19 4,0 15
Flex. Str. (103psi) (4) 2.2 14 1.4 25
Density (g/cc) (5) 1.58 2
C. Exp. (10€/°C) (6) 1.38 15
Therm. Cond.
(cal-cm/sec cm2*K) 0. 36 0.24
S. Res. (104ohm cm) (7) 8.6 8 12.8 8
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AGR cyl 3" - 5.3 /4" <$10/1b 100-3M T/yr 1 mo
AGSR plts 3/4 -5-3/4" thk
AGLR
{1) Sonic

{2) ASTM-C-190-49

{3) ASTM-C-190-54T

{4) ASTM-C-78-49

{(5) Wt/volume

{6) bar 5/16" x 5/8" x 6"
(7} Volt/amps
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GRAPHITE PRODUCT NO._150

Characterization

Type: extruded, medium grained; long experience; high production; used for furnace

electrodes, electrolytic anodes, mold stock, sintering boats, heater elements,

crucibles, thermocouple sheaths, and end plates

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size

(4)
(5)
(6)
(7)

ASTM-C-T78-49
Wt/volume

bar 5/16" x 5/8" x ¢gn

Volt/amps

130

ANALYTICAL: Ash
Av, value 0.42%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(%5) 1300F 4000F

Y. Mod. (10%psi) (1) 1.6 12 0.9 8
T. Str. (103psi) (2) 1.4 16 1.0 14
C. Str. (10°%psi) (3) 5.6 24 5.3 22

Flex. Str. {103psi) {(4) 2.7 17 1.8 25

Density (g/cc) (5) 1. 69 1.5
C. Exp. (10%/°C) (6) 1.6 12
Therm. Cond.

(cal-cm/sec cm2°K) 0. 38 0.22

S. Res. (10*ohm ¢cm) {7) 8.2 12 132.9 10

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AGX cyl 3" - 5-3/4" <$1/1b  100-3M T/yr 1 mo
AGSX plt 3/4-1"
AGLX blk 1-5"

(1) Sonic

(2} ASTM-C-190-49

{3) ASTM-C-109-54T



GRAPHITE PRODUCT NO._131

Characterization

TYPE: extruded, medium grained; long experience; high production; used for furnace
electrodes, electrolytic anodes, and mold stock

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0. 68%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Awv. Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10psi) (1) 1.5 9 1.0 9
T. Str. (10%psi) (2) 1.3 17 1,2 19
C. Str. (10%psi) (3) 5,2 12 5.2 12
Flex. Str. (103psi) (4) 2.4 16 1.8 18
Density (g/cc) (5) 1.71 2
C. Exp. (10%/°C) (6) 1.9 12 3.39 7
Therm. Cond.
{cal-cm/sec cm2*K) 0.378 0. 306
S. Res. (10“chm cm) (7) 8.2 12 10,1 14
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Union Carbide AGX cyl 6 - 12" <$1/1b 100-3M T/yr 1 mo
AGSX blk 6 - 12" thk
AGLX
(1) Sonic

(2) ASTM-C-190-49

{3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

{6} bar 5/16" x 5/8" x 6"
(7} Volt/amps
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GRAPHITE PRODUCT NO..152

Characterization

fypE_- extruded,r medium grained; long experience; large and small siges; high
production; thermal shock resistant; used for furnace electrodes and electrolytic
anocdes

MFG; calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; over 20T batch size

ANALYTICAL: Ash

Av. value 0. 79%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(2) 1300F 4000F

Y. Mod. (105psi) (1) 1.2 14 0.8 14
T. Str. (103%psi} (2) .88 18 .81 20
C. Str. (10%psi) . (3) 3.7 19 3.8 17

Flex. Str. (103psi) (4) 1.7 18 1.3 12
Density (g/cc) {5) 1,57 2
C. Exp. (105/°C). (6) 1.9 14 3,0 6
Therm. Cond.
(cal-cm/sec cm?*K) 0. 35 0,28
S. Res. (10*ohm cm) {7) 8.9 7 11.1 8

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carhbide AGR cyl 6 - 12" <$10/1b IM-30M T/yr 1 mo
AGSR blk 6 - 12" thk
AGLR
(1) Sonic

(2) ASTM-C-190-49

{3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6 bar 5/16" x 5/8'" x 6"
(7) Volt/amps
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GRAPHITE PRODUCT NO._153

Characterization

7yeE: extruded, medium grained; long experience; large sizes; high production; used for
molds, jigs and fixtures, susceptor in induction heating furnaces, and crucibles

MEG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; over 20T batch size

ANALYTICAL: Ash
KV. VaIue l- 2‘70
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%4) 1300F  4000F
Y. Mod. (108psi) (1 1.2 6 1.1 7
T. Str. (10%psi) 2) 1.3 13 1.2 15
C. Str. (10%psi) (3) 5.5 11 5.0 15
Flex. Str. (103psi) (4) 2.2 15 i.9 18
Density (g/cc) (5) 1.70 1
C. Exp. (106/°C)b (6) 2.7 9 3.8 5
Therm. Cond.
(cal-cm/sec cm2°K) 0.38 0.29
S. Res. (10*ohm cm) (7) 8.9 13 10,7 20
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.

Union Carbide ATL cyl 20"x 24" dia <$1/1b over 30M T/yr 1 mo

{1) Sonic

(2) ASTM-C-190-49
(3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"

(7) Volt/amps

blk 20 x 20" cross section
blk 24 x 24" cross section
blk 24 x 30" cross section
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GRAPHITE PRODUCT NO..154 _

Characterization

Type. extruded, medium grained; high purity; long experience; large and small sizes;
used for molds, jigs and fixtures, susceptor in induction heating furnaces, heater
elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size

ANALYTICAL: Ash

Av. value 0. 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_ or

Method Av. Value  Std. dev.(9%) Av. Value  Std. dev.(%}) 1300F 4000F

Y. Mod. (10%psi) (1) 1.7 11 0.9 11
T. Str. (103psi} (2) 1.2 18 0.9 20
C. Str. (10%psi) (3) 4.6 17 4.6 13

Flex. Str. (103psi) {4) 2.9 29 1.7 18
Density (g/cc) (5) 1. 68 3
C. Exp. (106/°C) (6) 1.1 25 3.4 4
Therm. Cond.

{cal-cm/sec cm?*K) 0.39 0. 25
8. Res. (10%ohm cm) {7) 7.9 10 12.3 8

Low gas evolution

Guaranteed max ash 0. 08%, ave 0.03%

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AUC cyl 1-1/4-8" <4%$1/1b 3M-30M T/yr 1 mo

(1) Sonic

(2} ASTM-C-190-49

{3} ASTM-C-109-54T

(4) ASTM-C-78-49

(5} Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) Volt/amps

194



GRAPHITE PRODUCT NO._155

Characterization

TYpe: extruded, medium grained; high purity; long experience; large and small sizes;
used for molds, jigs and fixtures, susceptor in induction heating furnaces, heater
elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 1-20T batch size

ANALYTICAL: Ash
Av. value 0. 03%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%} 1300F 40007
Y. Mod. (10%psi) (1) 1.4 14 1.0 9
T. Str. (103psi) {2) 1.1 17 1.1 18
C. Str. (103psi) (3) 3.9 18 4,4 20
Flex. Str. (10%psi) (4) 2.2 20 1.9 19
Density (g/cc) (5) 1.66
C. Exp. (10¢/°C) (6) 1.8 20 3.3 11
Therm. Cond.
(cal-cm/sec cm2*K) 0.40 d.321
S. Res. (104chm cm) (7) 7.7 4 9.8 11
Low gas evolution
Guaranteed max ash 0. 08%, ave. 0.03%
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AUC cyl 20 - 24" <$1l/1b  3M-30M T/yr 1 mo
cyl 9-18" <$1/ib 3M-30M T/yr 1 mo

{l) Sonic

(2) ASTM-C-190-49
(3) ASTM-C-109-54T
{4) ASTm-C-78-49

(5) Wt/volume

{6} bar 5/16" 5/8" x 6"
(7) Volt/amps
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GRAPHITE PRODUCT NO._156

Characterization

7YPE: extruded, medium grained; long experience; high production; used for mold stock,
rocket nozzle inserts, susceptor in induction heating furnace, continuous casting dyes,

heater elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace;impregnated in secondary processing; machined; 1-20T batch size

ANALYTICAL: Ash
Av, value 0. 1%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av.Value  Std. dev.(%)  Av.Value Sid. dev.(%) 1300F  4000F

Y. Mod. (10%psi) n 1.8 3

T. Str. (103psi) (2) 1.4 16

C. Str. (103psi)

Flex. Str. (10%psi) (3) 2.8 14 1.3 25

Density (g/cc) (4) 1.68 2
C. Exp. (10%/°C) (5) 1.35 11
Therm. Cond.

(calcm/sec cm?°K) 0. 381 0. 241

S. Res, (10%ohm cm) (6} 8.19 15 13.1 14

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carhbide Cs cyl 1-2-3/4" <$1/1b over 30M T/yr 1 mo
{1) Sonic

{(2) ASTM-C-190-49

(3) ASTM-C-78-54T

(4) Wt/volume

{5) bar 5/16" x 5/8" x 6"

{6) Volt/amps
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GRAPHITE PRODUCT NO.157

Characterization

7YPe: extruded, medium grained; long experience; high production; used for rocket
nozzle inserts, susceptor in induction heating furnaces, continuous casting dyes,

heater elements, and crucibles

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; over 20T batch size

ANALYTICAL: Ash
Av. value 1.2%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or :
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) (1) 1.5 9 1.1 8
T. Str. (10%psi) (2) 1.4 18 1.3 25
C. Str. (10%psi) (3) 6.0 11 6.0 15
Flex. Str. (103psi) (4) 2.4 21 2.0 26
Density (g/cc) (5) 1. 72 2
C. Exp. (106/*C) (6) 2.2 17 3.8 11
Therm. Cond.
(cal-cm/sec cm2°K) 0. 36 0.28
S. Res. (104ohm cm) {7) 8.6 9 11.0 12
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide Cs cyl 12 - 18" <$1/1b  over 30M T/yr 1 mo
blk 16-3/8 -17-3/8"
Ccs cyl 3-11" <$1/1b over 30M T/yr 1 mo
: blk 2 - 12"

(1) Sonic

(2) ASTM-C-190-49
(3) ASTM-C-109-54T
(4) ASTM-C-78-49

{5) Wt/volume

{6) bar 5/16'" x 5/8" x 6"

(7} Volt/amps

ave Ash 0, 1%
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GRAPHITE PRODUCT NO._158

Characterization

7YPE: extruded, medium grained; high purity; long experience; good nuclear properties;
boron content and fotal ash are extremely low; used in applications requiring low
neutron capture cross s ion and lo g olution (max 100 ppm Ashl}

MFG; calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; purified during secondary processing for low gas content; 1-20T
batch size

ANALYTICAL;: Ash B

Av. value <. 01% < 0. Zppm

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
R or

Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi) (1) 1.5 1.1

T. Str. (103psi) (2) 1.4 1.3

C. Str. (103psi) (3) 6.0 6.0

Flex. Str. (10%psi) (4) 2.4 2.0

Density (g/cc) (5) 1.71

C. Exp. (106/°C} (6) 2.2 3.7

Therm. Cond.

(cal-cm/sec cm?°K) 0.33 0. 26

S. Res. (10*ohm c¢m) (7) 9.3 11.9

The rmal neutron absorbtion 3.9

Cross section (millibarns)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide TSX blk up to 8"x8'"x60" <$1/1b 10-100 100-3M 4 mo
T/yr T/yr
(1) Sonic

(2) ASTM-C-190-49

(3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16'" x 5/8'"'x 6"
(7) Volt/amps
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GRAPHITE PRODUCT NO._159

Characterization

7YPE: extruded, medium grained; long experience; low cost; low Vanadium; used for

electrolytic anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; over 20T batch size

{1) Sonic

(2) ASTM-C-190-49
(3) ASTM-C-109-54T

(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"

(7) Volt/amps

blk 6-7/8 x 9-9/10 %

50"
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ANALYTICAL: Ash

Av. value 60ppm 2ppm or less
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) (1) 1.5 1.0
T. Str. (103psi) (2) 1.3 1.2

C. Str. (10%psi) (3) 5.2 5.2

Flex. Str. (103psi) (4) 2.4 1.8

Density (g/cc) {5) 1.7

C. Exp. (10¢/°C) (6) 2.0 3.4
Therm. Cond.

(cal-cm/sec cm2°K) 0,381 0.311

S. Res. (104ohm cm) (7) 8.2 10. 0

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide YBF blk 4-13/16 x <$1/1b 10-100 T/yr 2-5 mo
12-7/16 x 30"



GRAPHITE PRODUCT NO._160__

Characterization
7YPE: extruded, medium grained; high purity; long experience; used for jigs and

hxtures

MFG; calcined petroleum ccke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 100-2000 1b
batch size

ANALYTICAL: Ash
Av. value 25ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_ or
Method Av.Value Std.dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) 1.7 0.9
T. Str. (10%psi) 1.2 0.9
C. Str. (10%psi) 4,6 4.6
Flex. Str. {10%psi) 2.9 1.7
Density (g/cc) 1.68
C. Exp. (106/°C) 1.1 3.4
Therm, Cond.
{cal-cm/sec cm?°K) 0.39 0.25
S. Res. (10%chm c¢m) 8.0 12.3
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CCH as finished machined $1-10/1b <10 T/yr 2-5 mo

parts. Max size
6-1/2" dia x 24" 1g
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GRAPHITE PRODUCT NO..161

Characterization

TYPE: extruded, coarse grained; max grain size 0. 13"

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (10%psi}
Flex. Str, (103psi)
Density {g/cc)

C. Exp. (10%/°C)
Therm. Cond.
{cal-cm/sec cm2*K) 1 76-84
S. Res, (10ohm cm)?2 32-34

5

"060
"'2-2
-1,2

b e
S = - B ]

2-1.56

1 BTU/ft/°F
2 ohm inx 107

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products CGE cyl 14¢ 0-6 mo
Division, CGR

Carborundum Co.
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GRAPHITE PRODUCT NO..162

Characterization

TYPE: extruded, coarse grained; max grain size 0.26"

MFG: calcined petroleum coke and coal tar pitch; graphitized ofrer 2500C

Division,

Carborundum Co. CGR
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ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi)
T. Str. (103psi) .35-.45

C. Str. (103psi) 1.6-2.0

Flex. Str. (103psi) «8-1.0

C. Exp. (105/°C)

Therm. Cond.

(cal-cm/sec cmz'K)l 72-78

S. Res. (104ohm cm)z 36-40

1 BTU/ft/°F

2 ohm in x 1072

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Graphite Products CGE cyl 16 - 24" 0-6 mo



GRAPHITE PRODUCT NO._163 _

Characterization

7YPE: extruded, coarse grained; low coeff. of therm. exp.; good electrical conductor;
high temperature oxidation resistant; long experience; high production; used for

furnace electrodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T

(1) Sonic

(2) ASTM-C-190-59

(3) ASTM-C-695
(4) 4 Point loading

(5) Wt/volume

(6) Expansion 0-600°C

{7) Volt/amps

60-96" 1g

*
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batch size
ANALYTICAL: Ash Fe Si
Vs value 0. 45% 600ppm 300ppm
PRQPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi) (1) 0.6
T. Str. (10%psi} (2) 6.0 4.0 6.0 1.0
C. Str. (103%psi) {3) 2.2 2.2 2.4 3,6
Flex. Str. (10%psi) {4) 9,1 8,2 1.3 2.1
Density (g/cc) {5) 1.59
C. Exp. (10€/°C) (6) 1.4 2.9
Therm. Cond.
{cal-cm/sec cm2*K)
S. Res. (10%ohm cm) (7) 8.6 15,2
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 700 cyl 16-24" diax <$1/1b 3M-30M T/yr 0-2 mo



GRAPHITE PRODUCT NO._l64

Characterization

TYPE: extruded, coarse grained; low coeff. therm. exp.; good electrical conductor; good
thermal conductor; low cost; long experience; high production; used for furnace
electrodes, and mold stock

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
batch size

ANALYTICAL: Ash
KV. Va.Iue lc 0‘70
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_—— or

Meathod Av.Value  Sid. dev.(%%)  Av.Vaiue  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) {1) 1.2

T. Str. (10%psi)
C. Str. (103%psi)

Flex. Str. (103psi) {z) 1.6
Density (g/cc) {3) 1,62
C- Exp' (10‘5/.0) (4} 2- 5 40 2
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (104chm cm) {5) 9.8
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Speer Carbon 700 cyl 8-10" dia <$1/1b 100-3M T/yr 0-2 mo
(1) Senic

{2) 4 Point loading

(3) Wt/volume

(4) Expansion 0-600°C
(5) Volt/amps
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GRAPHITE PRODUCT NO.165__

Characterization

TYPE: extruded, coarse grained; good electrical conductor; long experience; high
production; used for furnace electrodes, sintering boats, crucibles, and eupport

MFG: calcined petroelum coke and coal tar pitch; over 20T batch size

ANALYTICAL: Ash S 5i Fe Ca Al Vv

Av, value 0.30% 0,10% 0, 04% 0. 04% 0. 03%, 0. 03% 70ppm

Std, dev, {%) <50 <580 <40 <40 < 30 <13p < BN
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or

Method Av.Value  Std. dev.(%5)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi) (1) 1.2 10 1.0 10
T. Str. (10%psi} {2) 0.6 10 0.5 10
C. Str. (10%psi) {3) 2.0 10 2.0 10

Flex. Str. (10%psi) (4) 0.9 10 0.8 10

Density (g/cc) (5) 1.55 2
C. Exp. (10%/°C) (6) 1.1 5 2.1 5
Therm. Cond. Th,
{cal-cm/sec cm2°K) {(7) 0.33 10 0.30 10

S. Res, (104ohm cm) {(8) 9 . 10 12 10

Permeosbility (D'Arcy) 0.65 10 0. 47 10

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE ~ RATE or CAP. DEL.
Great Lakes HC cyl 14" dia <$1/1b over 30M T/yr 1mo
(1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
{4) ASTM-C-78-59

(5) ASTM-(C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
{8) Volt/amps
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GRAPHITE PRODUCT NO._166

Characterization

7Ype: extruded, coarse grained; good electrical conductor; long experience; high
production; used for furnace electrodes

MFG. calcined petroleum coke and coal tarr pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v

Av. value 0. 30% 0. 10% 0, 049%, 0. 04% 0. 03% 0. 03% T0ppm

Std, dev. (%) <50 1] <40 <40 <30 <30 <h0
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,

or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(3%) 1300F  4000F

Y. Mod. (108psi) (1) 1,1 10 0.9 10
T. Str. (10%psi) (2) 0.4 10 0.3 10

C. Str. (103psi) (3} 1.8 10 i.8 10

Flex. Str. (103psi) (4) 0.8 10 0.7 10

Density (g/cc) (5) 1.55 2
C. Exp. (10€/°C) (6) 0.9 5 1.8 5
Therm. Cond.

{cal-cm/sec cm2°K) {7) 0.31 10 0.28 10

S. Res. (10“ohm cm) (8) 10 10 12 10
Permeability (D'Arcy) 0. 80 10 0. 74 10

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Great Lakes HC cyl 16-24" dia  <$1/1b over 30M T/yr 1 mo
{1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

{5) ASTM-C-134-41
{6) Expansion 0-75°C
{7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO._167

Characterization

TYPE: extruded, coarse grained; good electrical conductor; high purity; high
reproducibility; long experience; large sizes; high production; used for electrolytic
anodes

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; over 20T batch size

ANALYTICAL: Ash S Si Fe Ca Al v Ti Na
Av. value  0.20% 0.03% 0.05% 0,03% 0.03% 0,03% 60ppm 30ppm 20ppm
Std. dev. (%) <50 <50 <30 <50 <30 <30 <30 <20 <20
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
- or
Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%) 13C0F  4000F
Y. Mod. (105psi) (1) 0.9 10 0.8 10
T. Str. (10%psi) (2) 0.5 10 0.5 10
C. Str. (10%psi) (3) 2.5 10 2.5 10
Flex. Str. (103psi) (4) 1.0 10 0.9 10
Density (g/cc) (5) 1. 60 2.0
C. Exp. (105/°C) (6) 1,8 5 2.2 5
Therm. Cond.
(cal-cm/sec cm2°K) (7) 0.31 10 0.28 10
S. Res. (104ohm cmy) (8} 9 10 12 10
Apparent porosity 28%

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.

Great Lakes HL cyl 167,17, 19" dia < $1/1b over 30M T/yr 2 mo
lengths to specification

{l) Sonic

(2) Gage dimension

{3) ASTM-C-39-56T
{4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermmal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO,._168

Characterization

TYPE: extruded, coarse grained; long experience; large and small sizes; high
production; thermal shock resistant; used for furnace electrodes

MFG: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace:
machined; over 20T batch size

ANALYTICAL: Ash
“AvV. value 0. 96%

PROPERTIES: Test Sp:scimen With Grain Against Grain Typical H.T. Prop.
————— o
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 0.5 13 0.5 21
T. Str. (10%psi) (2) .44 17 .42 11
C. Str. (10%psi) (3) 1.9 22 2.0 18
Flex. Str. (103psi) (4) .84 17 . 84 17
Density (g/cc) (5) 1,54 2.5
C. Exp. (104/°C) (6) 1.2 31 1.9 16
Therm. Cond.
(cal-cm/sec cm2*K) {(7) 0. 32 0.27
S. Res. {(10%chm cm) (8) 9.6 10 11.3

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide AGR cyl 14-35" dia <$10/1b over 30 M T/yr 1 mo
AGSR blk 20-24"

(blks to 24"'x24"x
100" in size)

(1) Sonic

{2) ASTM-C-190-49

(3) ASTM-C-109-54T
(4) ASTM-C-78-49

{(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) Thermal diffusivity
(8) Volt/amps
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GRAPHITE PRODUCT NO..169

Characterization

7YPe: extruded, very coarse grained; max grain size 0.52"

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C

Division,

Carborundum Co. CGR

209

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or

Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T. Stl’. (loapSi) - 6“0 7

C. Str. (103psi) 2,5-3.5

Flex. Str. (103psi) LI12-.17

Density (g/cc) 1.59-1,63

C. Exp. (10€/°C)

Therm. Cond.

(cal-cm/sec cm2*K) 1 65-70

$. Res. (10ohm cm) 2 42-46

1 BTU/ft/°F

2 ohm in x 10-5

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Graphite Products CGE cyl 30 - 56" 0-6 mo



GRAPHITE PRODUCT NO._170

Characterization

TYPE: extruded, very coarse grained; good electrical conductor; long experlence, high
production; used for furnace electrodes

MFG. calcined petroleum coke and coal tar pitch; graphitized over 2500C; over 20T
batch size

ANALYTICAL: Ash S Si ‘Fe Ca Al v
Av. value 0. 30% 0.10% 0.04% 0. 04% 0. 039, 0. 03% 70ppm
Std, deve.(%) <50 _ <50 < 40 <40 <30 <30 <50
PROPERTIES: Test Specimen With Grzin Against Grain Typical H.T. Prop.
ar
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (105psi) (1) 0.9 10 0.8 10
T. Str. (10%psi) (2) 0.6 10 0.6 10
C. Str. (103%psi) (3) 3.0 10 3.0 10
Flex. Str. (10%psi) (4} 1.0 10 0.8 10
Density (g/cc) (5) 1.60 2
C. Exp. (106/°C) (6) 2.4 5 2.8 5
Therm. Cond.
(cal-cm/sec cm?*K) (7) 0.27 10 ©0.25 10
S. Res. (10*ohm cm) (8) 7.5 10 10 10

Supplier’s Availability _
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Great Lakes HC cyl 30-56" dia <$1/1b over 30M T/yr 1 mo
(1) Sonic

(2) Gage dimension

(3) ASTM-C-39-56T
(4) ASTM-C-78-59

(5) ASTM-C-134-41
(6) Expansion 0-75°C
(7) Thermal diffusivity
{8) Volt/amps
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Hot Worked Graphite Products (Nos. i71 through 173)

At this time there are two producers and suppliers of hot worked
graphite products; namely, Union Carbide, Carbon Products Division,
and Duramic Products., Union Carbide commonly refers to its products
as "high density graphite ~'"'Z' series grades." Since hot worked graph-
ite is characterized by high density, approaching theoretical, this class
has been subdivided into two subclasses: very high density, over 2.0 g/cc
(No. 171) and high density, 1.85 to 2.0 g/cc (Nos. 172, 173).

Hot worked graphite products are unique in many respects, as
compared to molded or extruded graphite products. For example, bulk
densities as high as 2.2 g/cc, which is within a few percent of real density,
are available. Accompanying this high density is a significant increase in
strength, decrease in permeability, increase in thermal conductivity, ab-
sence of structural macroflaws, and capability of taking a fine surface
finish to close tolerances. Other effects in connection with compact
structure are thermal stability and resistance to creep at high temperature.
A wide range of anisotropic properties is available in the hot worked
graphite products.

However, the unique and desirable properties mentioned above
apply principally to "with the grain" values. It must be remembered that
the high anisotropic characteristics of the hot worked graphite products
would tend to provide some poorer cross-grain properties. This is clear-
ly evident for mechanical properties such as Young's modulus, tensile
strength, and flexural strength.

The unique characterization of hot worked graphite products offers
interesting possibilities for applications to military system components.
For example, hot worked graphites are candidate materials for rocket
nozzles and nose cones in the missile field where resistance to erosion
at high temperatures is most important. Also, applications in other areas,
such as the nuclear metallurgy fields, are indicated.
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GRAPHITE PRODUCT NO._171

Characterization

TYPE: hot worked; very high density; high reproducibility; high strength; good thermal
conductnrlty, h1gh1y or1ented low poros1ty, used in the aerospace f1e1d where resistance

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C and finally
“hot worked; 100-2000 Ib batch size

ANALYTICAL: Ash
v. value 0. 1%
-PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av.Value  Std. dev.(%)  Av.Value Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) (n 3.4 0.8
T. Str. (103psi)
C. Str. (103psi) (2) 9.1 1.3
Flex. Str. (10%psi) (3) 6.2 2.5
Density {g/cc) (4) 2.0
C. Exp. (10€/°C) (5) 0.6 8.6
Therm. Cond. '
{cal-cm/sec cm2°K) (6) 0.47 0.17
S. Res. (10*ohm cm) (7) 6.7 19.7
_ Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide ZTB cyl 8-1/2-14"dia $10-100/1b 10-100 T/yr 4 mo
(1) Sonic

(2) ASTM-C-109-54T

{3) ASTM-C-78-49

(4) Wt/volume

(5) bar 5/16" x 5/8" x 6"
(6} cyl 1/2-1" dia x 6" 1g
(7) Volt/amps
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GRAPHITE PRODUCT NO._ 172 _

Characterization

TYPE: hot worked; high density; fine grained; high reproducibility; high strength; good
thermal conductivity; highly oriented; low porosity; grade is certified to be free of

internal cracks, voids, or other siructural defects as detected by radiographic inspection
MFG: calcined petroleumn coke and coal tar pitch; graphitized over 2500C; and hot

worked; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0, 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or
Method Av.Value  Std. dev.(%)  Av.Value Std.dev.(%)  1300F  4000F
Y. Mod. (10%psi) (1) 2.6 9 0.8 5
T. Str. (10%psi) (2) 4.0 15 1.2 14
C. Str. (10%psi) (3) 7.2 18 1.2 13
Flex. Str. {(103psi) (4) © 8,4 14 2.4 14
Density (g/cc) (5) 1. 95 1.5
C. Exp. (10/°C) (6) 0.7 .35 8.2 4
Therm, Cond.
(cal-cm/sec cm2*K) {7) 0.52 0.20
S. Res. (104ehm cm) (8) T.1 7 19,9 7
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide ZTA cyl 8-1/2 - 14" dia $10-100/1b 10-100 T/yr 1 mo
{1) Sonic

(2) cyl 1/4" dia

(3) ASTM-C-109-54T

(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6" 1g
(7} cyl 1/2-1"dia x 6" 1g
(8) Volt/amps
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GRAPHITE PRODUCT NO._173

Characterization

TYPE: hot worked; high density; low porosity; used for jigs and fixtures, and heater
elements; also available in purified grade 50ppm total impurities

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: Ni Ca Fe Si Al Co Mo Ti Na
Av, value 200ppm 200ppm 100ppm 75ppm 75ppm 25ppm 10ppm 10ppm 100ppm
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Vvalue  Std. dev.(%) Av. Value  Std. dev.{%3) 1300F 4000F
Y. Mod. (10%psi) (1) 2.1 15 1.9 15 2.2 2.8
T. Str. (103psi) (2) 5.0 20 4,9 20 5.0 9.0
C. Str. (10%psi) (3) 20.0 20 19.0 20 20,5 25.0
Flex. Str. (103psi) (4) 10.0 20 9.5 20 10,1  14.0
Density {(g/cc) 1,85 5
C. Exp. (106/°C) 4.2 5 4.1 5 5.4
Therm. Cond.
(cal-cm/sec cm2*K) .30 15 29 15
S. Res. (10#ohm cm) 15,0 1 15,5 1

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Duramic Products  D-857 up to 15"x6"x3" $10-100/1b <10 T/yr 1 mo
{l1) Sonic

(2) ASTM-C-565-65T
{3) ASTM-C-528-63T
(4) ASTM-C-328-56T
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Pyrolytic Graphite Products {(Nos. 174-180)

Pyrolytic graphite is still a relative newcomer in the field of graph-
ite products and although there are many types reported in the literature
and a great deal has been done on a laboratory or pilot scale, only a few
graphite products are commercially available. The unusual properties
of pyrolytic graphite, particularly its very high density, high purity, and
high degree of orientation, has excited the imagination of design engineers
for use in advanced military and aerospace systems. However, it must
be recognized that there is a limited amount of experience and familiarity,
together with limitations on manufacturing capabilities for wide ranges of
sizes, and these factors have handicapped widespread application.

All pyrolytic graphite is formed by carbon deposition on a surface
by decomposition of a carbonaceous gas, such as methane, in a process
carried out at very high temperatures, usually above 4000F. The result-
ing product is polycrystalline and behaves like a metal in the basal plane
(parallel to the surface of deposition-with grain), but acts like a ceramic
material across these planes (against grain).

This section of graphite products is limited to pyrolytics available
in free standing and of massive form, which are essentially pure carbon-
containing materials. Other graphite products in this directory, which
are produced by a pyrolytic technique, are described under "pyrolytic
tape, ' 'metallo-pyrolytic, ' and ''graphite foams."” The composites of
pyrolytic graphite deposited on conventional graphite are not included in
this directory.
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GRAPHITE PRODUCT NO._174

Characterization

TYPE: pyrolytic graphite; good thermal conductivity; high purity; high density; low
porosity; used for moderators for nuclear piles, rocketnozzle inserts, susceptor in
induyction heating furnaces, and crucibles

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: C
99.99%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,

or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F AOOOF

Y. Mod. (10%psi)

T. Str. (103psi)

C. Str. (103psi)

Flex. Str. (103psi)
Density (g/cc)

C. Exp. (105/°C)
Therm, Cond.
(cal-cm/se¢ cm2°K)
S. Res. (1040hm cm)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Atomergic Pyrolytic powder $10-100/1b <10 T/yr 0 mo
Chemetals Graphite rods

plts

219



GRAPHITE PRODUCT NO._175

Characterization

TYpe: pyrolytic graphite; high strength; low coeff. therm. exp.; good electrical and
tThermal conductor; goodthermalinsudator; high purity; good nuclear properties; high
reproducibility; low porosity; highly oriented; chemical resistant

MFG: gaseous hydrocarbon; processed below 2500C; machined and. ground; 100-2000 1b
batch size

ANALYTICAL: +Ash
Av. value 0. 003820, 0026%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or ¢ - direction a=-b - direction
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%h) 1300F  4000F
Y. Mod. (10%psi) Fig 25-3-4% 1.7 4,4 6
T. Str. (103psi) Fig 25-3-4 1,25 20 18.5 10
C. Str. (10°psi) 68 14
Flex. Str. (10°psi) 1.5 21,3 10
Density (g/cc) 2.212 1
C. Exp. (10%/°C) 19.44 @ 500F 0.36 @ 500F
Therm. Cond. (c). 003 ,003
{cal-cm/sec cm?°K) 0.004 @ 500F 0.826 @ 500F fab). 371 .210
S. Res, (10%chm cm) 4840 4,29 6 {c)2540 -

(ab)2.03 3,82
* All figs. from GE ""Pyrolytic Graphite Engineering Handbook"

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

GE - Detroit pyro Special Shapes $10-100/1b 3 mo
MPD {up to 45"}
plt <1/16-1"

pipe <1/2->10"
flexibles > 144 sq in

GE - Detroit pyro Special Shapes $10->100/1b 1-4 mo
MPD {(nonfree {up to 45")
standing) plt <1/16-1"

pipe <1/2-10"
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GRAPHITE PRODUCT NO._176

Characterization

TYPE: pyrolytic graphite; high strength; low coeff. therm, exp.; good electrical and
thermal conductivity; high electrical resistance; good thermal insulator; high purity;

good nuclear properties; low porosity; highlv oriented

MFG: gaseous hydrocarbon; processed below 2500C; machined; less than 100 1b
batch size

ANALYTICAL: C
99t 99%)
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av. Value  Std. dev.(%)  Aw. Value  Std. dev.(%) 130CF 4000F
Y. Mod. (108psi) (1) 4.4 1,89
T. Str. (10%psi) {2) 18,7 «5 22.500 25,000
C. Str. (103psi) (3) 66,1 14,5 7
Flex. Str. {103psi) (4} 23.5 2.0 10 31. 000
Density (g/cc) (5) 2,20 2.20
C. Exp. (10%/°C) (6) 1.30 23.7 to 1000°C
Therm. Cond.
(cal-cm/sec cm?°K) {7 1.24 002 0.39 0,0015
S. Res. (10*ohm cm) (8) 4,79 8000 2.50
1690
Supplier's Availability
SUPPLIER GRADES " SIZES & SHAPES PRICE RATE or CAP. DEL.
Raytheon Co. Pyrolytic plts & other $10-100/1b <10 T/yr
Graphite geometric shapes

(1) Static & dynamic
{(2) Tensile blank
{3} Beam

{4) Bar

(5) Wt/volume

(6) Expansion

{7) Absolute

(8) Volt/amps
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GRAPHITE PRODUCT NO..L77

Characterization

TYPE: pyrolytic graphite; bulk or massive free standing; high strength; purity, density, and
reproducibility; good electrical conductor, thermal conductor, thermalinsulator, and

nuclear properties; highly oriented; low porosity: chemical and abrasion resistant
MEG: paseous hydrocarbon; processed to graphite below and above 2500C; no secondary
processing; finishing operations including machining and grinding; less than 100 1b

batch size

ANALYTICAL: Ash
0. 01% max Metallic impurities total less than 20ppm

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi) 2-5 10-20 1-4 10-20 same decrease
T. Str. (10%psi) 10-30 5-10 0.5 10-20 same increase
C. Str. (103psi) ] 10-45 5-10 60 10-20 same  same
Flex. Str. (103psi) 15-25 10-20 - 16-20 same increase
Density (g/cc) 2-2.2 5-19 - - same -
C. Exp. (108/°C) 2 5-10 20 5-10 same same
Therm. Cond.
{cal-cm/sec cm**K) 1 5-10 0.1 5-10 decrease decrease
S. Res. (10*ohm cm) 1.0 10-20 2000 10-20 - -

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Space Age Matl's 100 plt 1/16-1-1/4" $10-100/1b 10-100 T/yr 1 mo
up to 40" x 70"
101A plt 1/16 - 1-1/4" >$100/1b <10 T/yr 1-2 mo
up to 8" x 12"
110 Special Shapes $10-100/1b < 10 T/yr 1-2 mo
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GRAPHITE PRODUCT NO..178

Characterization
TYPE: pyrolytic graphite; high strength; low coeff. therm. exp. ; good electrical and thermal
“conductor; high purity and resistance; goodnuclear properties; high reproducibility; low
friction;low porosity; chemical resistant; low hardness; mechanical applications
MFG: gasecus hydrocarbon; graphitized over 2500C; machining and grinding; 100-2000
b batch size

ANALYTICAL: Al . Olppm *Co . 100ppm *Mg . 00lppm #*Zn . lppm
Av. value #B , Olppm Cu .0lppm *Nb , 07ppm *Ta 1. 00ppm

#Ca « 007ppm Fe . 40ppm Ti . Olppm * Not detectedless than
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%4) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi} 2-5 10-20
T. Str. (10%psi) 10-30 5-10 <1 5-10 16 24
C. Str. (103psi) 10-50 >20 >50 <5
Flex. Str. (103psi) >20 10-20 20 27
Density (g/cc) 2-2.2 <l
C. Exp. (106/°C) <2 <2 10-20 <2 .7 1.6
Therm. Cond.
(cal-cm/sec cm2°K) «5-1 <. 1 .6 -2
S. Res. (10%chm cm) <l <5 >2000 <5 3.7 5
Emissivity «8 at 2000F

Thermal neutron abs cross section 3.4 mb

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Super-Temp Pyrolytic plt material $10-100/1b <10 T/yr 1-2 mo
Graphite 1/16-1" thk

up to 16" x 65"
cyl 1/4-20" dia
up to 36" 1g



GRAPHITE PRODUCT NO..179

Characterization

TYPE: pyrolytic reinforced graphite; high strength; high electrical resistant; good
thermal insulator; high purity; good nuclear properties; used for heater elements,
crucibleg. high temperature insulation, and reentry aids

MFG: gaseous hydrocarbon; synthetic fiber, cellulose fiber; processed below 2500C;
machining and grinding; less than 100 Ib batch size

(cal-cm/sec cmZ*K)
S. Res. (10#%ohm cm)

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av,Value  Std, dev.(35)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Med. (108psi)
T. Str. (103psi) A2 .2-1,5
C. Str, (103psi) 27.0 16.3
Flex. Str. {10%psi) e5-17.0 3.5
Density (g/cc) «2-2.0
C. Exp. (106/°C) *
Therm. Cond.*

This class of material is manufactured by infiltrating and coating
individual fibers of a felt or clothlike material with pyrolytic
carbon or graphite. The process can be adapted to overcoating
the infiltrated material with oxidation resistant materials such
as boron nitride, silicon carbide, and niobium carbide. Bulk
density can be varied over a wide range as indicated above.

Supplier’s Availability

SUPPLIER
Super-Temp

GRADES SIZES & SHAPES FRICE RATE or CAP. DEL,
Reinforced plt 1/4m-1" $10-100/1b < 10 T/yr 1-2 mo
Pyrolytic blk 1-3"

Graphite

* Thermal Cond, and C. Exp. vary with density, Materials
with low density have thermal properties similar to those
of substrate material. Materials with high densities have
thermal properties similar to graphite.
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GRAPHITE PRODUCT NO._189_

Characterization

TYPE: pyrolytic graphite; high strength; low coeff. therm.exp. ; good electrical and thermal
conductor; good electrical resistance; goodthermalinsulator; high purity; goodnuclear

properties; high density; low porosity; highly oriented; chemical resistant

MFG: paseous hydrocarbon; processed below 2500C; electric resistance furnacc;
machined and ground; less than 100 1b batch size

ANALYTICAL: Ash Fe ' S B
Av. value <. 1% <.05% <005% <.01% < lppm
Std. dev. (%) 30 40
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%) 1300F  4000F
Y. Mod. (1C%psi) 4 15 3 3.5 2.8
T. Str. (10%psi) 15 <5 1 <20 15 30
C. Str. (10%psi) 13 <10 50 < 10
Flex. Str. (10%psi) 14 <10 19 <10 14 i4
Density (g/cc) 2.2 <5
C. Exp. (105/°C) {1} 4 60
Therm, Cond. (2}
{cal-cm/sec cm2°K) 200 <15 1.4 <15 0.8 0.3
S. Res, {(10“ohm cm) « 05 <15 5000 < 15 0.4 0.5
(1) Total value in mils/in to 4000°F
(2) Units BTU-Ft/Hr Fté °F
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide Pyrolytic plt 1/16-1" $10-100/1b <10 T/yr 1 mo

pipe 1/2-10" >$100/1b
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Fibrous Products (Nos, 181 through 193)

Fibrous products in this directory are classified into two sub-
classes: yarns, which are made up of fibers of various sizes twisted
together (Nos. 186-193); and fibers, based on ASTM Standards D-123
which contains a specific definition for a fiber wherein the length is
stated as being at least 100 times its diameter or width (Nos. 181-185).
From a length viewpoint, fibers are classified as either staple (chopped)
or filaments, wherein filament implies continuous length. There are no
graphite monofilaments (over 2" length) commercially available.

Most all of the fibrous materials available are graphitized from
man-made textile type fibers, such as rayon. Advancements have been
made in determining the crystal structure and lattice spacing for fibrous
products through the use of x-ray diffraction techniques.

There have been major advancements in the utilization of fibrous
products. Chopped fibers are commonly used for reinforcing resin com-
posites, for making electrically conductive resin or rubber composites,
and for fabrication of '"paper' type materials. Yarns are now commonly
used for fabrication into rope or braided structures for use as mechani-
cal pump packing, sealing and lubrication materials, and reinforcement
for resin composites fabricated by filament winding processes. Yarns
are usually put in the form of cloth, woven or unwoven, which is describ-
ed in the next section of graphite products titled ''flexible products.'

Fibrous products, particularly in the form of yarns, have been
produced on a commercial basis for years. Major advancement is being
made and numerous applications for fibrous products, as indicated above,
are common. Yarns with filament properties of 25 x 106 bs/in% elastic
modulus and 180, 000 lbs/in? tensile strength are commercially available.
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GRAPHITE PRODUCT NO._18!1

Characterization

rype. chopped fibers; high purity; high reproducibility; chemical resistant

MFG: cellulose fiber; processing above and below 2500C; electric resistance furnace

ANALYTICAL: Ash
Av, value 0. 5% max {carbon)
0, 03% max (graphite)
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av. Value  Std. dev.(94) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (105psi)

T. Str. (103psi)

<. Str. (103psi)

Flex, Str. (103psi)
Density (g/cc)

C. Exp. (105/°C)
Therm. Cond.
(cal-cm/sec cm?*K)
S. Res. (104*ohm cm)

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products chopped fibers- $10-100/1b
Division, carbon or graphite

Carborundum Co.
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GRAPHITE PRODUCT NO._182

Characterization

TYpe: chopped fibers; up to 1 mil, diameter; good thermzl conductor; high purity;
chemical resistant; high temperature oxidation resistant; used in molding compounds
as filler

MFG: cellulose fiber; final temperature over 2500C; less than 100 1b batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi)

T. Str. (10%psi)

C. Str. (103psi)

Flex. Str. (103psi)

Density (g/cc) 1.5
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res, (104chm cm)

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

HITCO GFA 1/4 1/4" long fiber $10-100/1b <10 T/yr 1 mo
GFA 1/2
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GRAPHITE PRODUCT NO,_183

Characterization

TYPE: chopped fibers, carbon-nitrogen polycrystalline

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: C
99 +%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi)

T. Str. {(10%psi)

C. Str. (103psi)

Flex. Str. (103psi)

Density (g/cc)

C. Exp. (10%/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (104%ohm cm) 3
Fiber type 720 filaments/end

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.,

3 M Co. "Pluton'' D chopped fibers $10-100/1b 0-1 mo
0. 00035 dia x 1/4'" 1g
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GRAPHITE PRODUCT NO._184 .

Characterization

TYPE: fiber, continuous filaments

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL: C
98. 3%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.{%)  Av.Vaiue  Std. dev.(%%) 1300F  4000F

Y. Mod. (10%psi)

T. Str. (10%psi)

C. Str. (10%psi)

Flex. Str. (103psi)

Density {g/cc) 1.82
C. Exp. (105/°C)

Therm. Cond.

(cal-cm/sec cm?*K)

S. Res. (10%ohm cm)

Denier 600

Fiber dia 0.00034"
Break. str, lbs/end 1.3

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
3 M Cou "Pluton' H bundle of single $10-100/1b 0-1 mo
Roving end yarns
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GRAPHITE PRODUCT NO._185

Characterization

TYpg. chopped fibers; used for rocket nozzle inserts; electrical characteristics and
reinforcements of resins

MFG: cellulose fiber graphitized over 2500C

ANALYTICAL: C

99% min
PROPERTIES:
Fiber Density {g/cc) 1.5
Denier/Filament (g/9000M) 0.7
Filament Dia.{in) . 0003
Resistance (ohm-cm) . 005

Supplier's Availabitity

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide WFA chopped fibers $10-100/1b <10 10-100 1 mo
1/4-2" lengths T/yr T/yr
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GRAPHITE PRODUCT NO._186

Characterization

Type. carbon yarn; high strength; high reproducibility; resistance elements

MFG: cellulose fiber; carbonized under 2500C; electric resistance furnace

ANALYTICAL: Ash
Av. value 0. 5%

PROPERTIES:

Typical 2 ply* 5 ply* 10 ply 30 ply#
Denier 500/530

Plys/yarn 2 5 10 30
Yarn dia 1/32"7 I/8"

sl
k3

720 filaments/ply; 5 ply-480 filaments/ply also available

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP.
Graphite Products GSCY-2 2 ply $10-100/1b
Division,
Carborundum Co. GSCY-5 5 ply
GSCY-10 10 ply
GSCY-30 30 ply
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GRAPHITE PRODUCT NO._187

Characterization

TYpe: graphite yarn; high purity; high reproducibility and chemical resistance; used for
heat exchangers and heater elements; braiding into mechanical pump packing

MFG: cellulose fiber; graphitized over 2500C in an electric resistance furnace

ANALYTICAL: Ash

Av. value .5%

PROPERTIES:

Typical 2 ply* 5 ply* 10 ply* 30 ply=*

Yield

Denier 600/2 600/5 600/10 600/30
Break Str. 4 1b 10 1b 35 1b
Plys/yarn 2 5 10 30
Yarn dia 1/32" 1/8"
Elec. Ras. 12.5 ohm/in 0.9

* 720 filaments/ply; 5 ply-480 filaments/ply

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products GSGY -2 yarns $10-100/1b
]sz sion, GSGY -5
Carborundum
GSGY -10
GSGY -30
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GRAPHITE PRODUCT NO._188 _

Characterization

TYPE: graphite yarn; high strength; good electrical and thermal conductor; high purity;
h1gh reproducibility; low porosity; chemical resistant; high temperature oxidation
resistancesabrasionresistant:used forseals, heater elemments, and speciality textiles

MFG: cellulose fiber; graphitized over 2500C; electric resistance furnace; less than
100 1b batch size

ANALYTICAL: Ash Fe B Na K Ca Mg

Av. value . 1% S5ppm  lppm 4ppm Zppm 24ppm 23ppm

Std. dev. (%) 30 40 50 50 50 70 50

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
Method Av.Value  Std.dew.(%;)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (106psi)

T. Str. (10%psi)

C. Str. (10%psi)

Flex. Str. {103psi)

Density (g/cc) 1.5
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2'K})

S. Res. (10%chm ¢cm)

Emissivity .9

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
HITCO GY 2-1 0.03in (10 micron $10-100/1b <10 T/yr 3 mo
filaments}
GY 7-1 0,05in (10 micron
. ' filaments)
GC 20-1 0. 08in (10 micron
filaments)
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GRAPHITE PRODUCT NO.189

Characterization

TYPE: yarn; electrically conductive; for electrical and ablative applications

MEG: manufacturing methods claimed to be proprietary

ANALYTICAL: N
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_—— or
Method Av.Yalue  Std. dev.(%) Av. Value  Std. dev.{%) 1300F 4Q00F
Y. Mod. (105psi)
T. Str. (10%psi}
C. Str. (103%psi)
Flex. Str. {10%psi;
Density {g/cc}
C. Exp. (106/°C;
Tharm. Cond.
{cal-cm/sec cm?°K)
S. Res. (10%ohm cm)
Filaments/end 720
Denier 1250
Tenacity 2.5
Break str. lbs/in 6.5
Elecirical resist. ohm/in 2.5 eeps
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
3 M Cca "Pluton"” H-31 Yarn, 2 ply $10-100/1h 0-1 mo
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GRAPHITE PRODUCT NO., 190

Characterization
Type; varn; used for electrical properties and as reinforcement of resined matrices

MEG: cellulose fiber; processed below 2500C; 100-2000 1b batch size

ANALYTICAL: C

>90%
PROPERTIES:

Yarn Filament
Yield {yds/1b) 2080 T. Stg. (le/inZ) 100, 000
Denier {g/9000 M) 2150 Y. Mod. (10® Ibs/in?) 6.9
Break Str. (lbs) 17 Diameter {in) . 0004
Plys/Yarn 5
Fil/Ply 480
Yarn Dia (in) .04
Elec. Res. {ohm/ft}) 90
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide VYB 105-1/5 Available on $10-100/1b 10-100 T/yr 1 mo

spools and roving
packages of 1/10
and 1 each.

Sizing on request
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GRAPHITE PRODUCT NO._19!

Characterization

Type: graphite yarn; used for electrical characteristics and reinforcement of resin
matrices, seals and high temperature steam turbine seals

MFG: cellilose fiber; processed below 2500C; 100-2000 1b batch size

ANALYTICAL; C
Av. value 90% min
PROPERTIES:
Yarn Filament
Yield (yds/lb)- 3350 T. Stg. (lbs/inz) 100, 000
Denier (g/9000 M) 1340 Y. Mod (10 1bs/in“) 6.9
Break Str. {lbs) 10 Diameter (in) 0004
Plys/Yarn 2
Fil/Ply 720
Yarn Dia (in) 0.03
Elec. Res. {(ochm/ft) 200
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide VYB 70-1/2 Available on $10-100/1b 10-100 T/yr 1 mo

spools and roving
packages of 1/10
and 1 each
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GRAPHITE PRODUCT NO._192 _

Characterization

Type: graphite varn; extremely high strength to weight and modules to weight ratio;
provides low density composites

MEG: celluiose fiber; graphitized over 2500C; 100-2000 1b batch size

ANALYTICAL: C
Av. value > 997,
PROPERTIES:

Yarn Filament
Yield (yds/lb) 5600 T. Stg. (lbs/in?) 180, 000
Denier (g/9000 M) 800 Y. Mod. (1061bs/in%) 25 x 106
Break Str. {1bs) 8 Density (g/cc) 1.42
Plys/Yarn 2 Diameter (in) . 0002
Fil/Ply 720

Yarn Dia (in}
Elec. Res (ohm/ft)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide Thornel 25 1# spools and >$100/1b <10 T/yr 1 mo
WYD 115-1/2 roving packages
PVA sizing
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GRAPHITE PRODUCT NO._193

Characterization

TYPE: graphite yarn; used for electrical characteristics and reinforcement of resin
matrices, and high temperature steam turbine seals

MFG: cellulose fiber; graphitized over 2500C; 100-2000 1b batch size

lengths on spools
and roving packages
of 1/10 and 1 each.
Sizing on request.
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ANALYTICAL: C
v. value > 99%

PROPERTIES:

Yarn Filament

. &

Yield (yds/1b) 2500 T. Stg. {lbs/in"} 70, 000
Denier (g/9000 M) 1750 Y. Mod (1001bs/in?) 9
Break Str, (ibs) 9.5 Density (g/cc)
Plys/Yarn 5 Diameter (in) .0003
Fil/Ply 480
Yarn Dia {in) . 040
Elec. Res. (ohm/ft) 75

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide WYB 125-1/5  Yarn in continuous $10-100/1b 10-100 T/yr 1 mo



Flexible Products (Nos. 194 throuph 208)

The flexible products are divided into three subclasses: woven
cloth (Nos. 194-204); nonwoven cloth (Nos. 205, 206); and graphite tape
{Nos. 207, 208).

Woven graphite cloth is usually produced from woven textiles con-
sisting of man-made fibers such as rayon. Nonwowven cloth could be made
up from graphite fibers using equipment and techniques similar to paper-
making processes. Graphite tape is produced by a pyro process from
gaseous hydrocarbons. As in the case of fibrous products, the crystal
structure and lattice spacing for flexible products have been determined
through the use of x-ray diffraction techniques.

Major advancements have been made towards applications of flex-
ible products. Cloth is now well established for such uses as reinforcing
high temperature resins for missile and reentry ablative components, and
as electric heater components. Nonwoven products such as felt and paper
are widely used for electric furnace insulation and other forms of thermal"
barriers. Flexible graphite tape is presently used for high temperature
insulation because of its low '"C'" direction or across grain thermal con-
ductivity, and for sealing and gasketing applications.
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GRAPHITE PRODUCT NO._194

Characterization

7vype. plain woven carbon cloth (7.9 oz/yd); high strength; high reproducibility;
chemical resistant; low ash content; used for mechanical or structural purposes

MFG: cellulose fiber; carbonized under 2500C; electric resistance furnace

ANALYTICAL:
PROPERTIES:
Plain Weave 8 Hardness Satin
Typical Warp Fill Warp Fill
Wt. (oz/yd) 7.5 7.91 7.91
Thick. {in) L0175 0.017 0.017
Count. 27 23 51 51
T. Str. (lb/in) 110 90 131 156
Elec. Res. .54 0.512 0.512
Weave Plain
Ash 0.181
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Graphite Products  GSCC-2 (all up to 42" x 75 yds) $10-100/1b
Division,

Carborundum Co. GSCC-8 {all up to 42" x 75 yds) $10-100/1b
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GRAPHITE PRODUCT NO. 125

Characterization

TYPE: woven cloth fabric; graphitized from woven rayon; used for mechanical or

structural purposes; unique because of small sizes available, particularly thinness
and flexibility; plain weaye and 8 hardness satin; 7.5 oz/sq yd

MFG: cellulose fiber in woven condition; graphitized over 2500C; electric resistance
furnace; cleaned in secondary processing

ANALYTICAL: Ash
Av. value . 03% max
PROPERTIES:
Plain Weave 8 Hardness Satin

Typical Warp Fill Warp Fili
Wt. {oz/yd?) 7.5 7.5 7.5
Thick. (in) L0176 0.018 0.018
Count {yarns/in) 27 23 53 52
T. Str. (ibs/in) 101 71
Elec. Res. {ochm/in) .49 0.54 0.54

Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Graphite Products GSGC-2 (all up to 45" x 75 yds} $10-100/1b
Division,

- 1 id =
Carborundum Co. GSGC-8 (allup to 36"x75 yds} $103-100/1b
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GRAPHITE PRODUCT NO._126

Characterization

TYPE: graphite woven cloth; high strength; good electrical and thermal conductor;high
purity; high reproducibility; low friction; low porosity; chemical resistant; high

production: used for heater elements and resin reinforcement

MFG: cellulose fiber; graphitized over 2500C in electric resistance furnace;
100-2000 1b batch size

ANALYTICAL: Ash Fe B Na Ka Ca Mg
Av. value . 1% S5ppm lppm 4ppm 2ppm 24ppm  Z3ppin
Std. dev. {%) 30 40 50 50 50 70 50
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Yalue  Std. dev.(%5) 1300F AQCOF

Y. Mod. (106psi)

T. Str. (103psi)

C. Str. (103psi)

Flex. Str. {103psi)

Density (g/cc) 1.5
C. Exp. (105/°C)

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. (10%hm cm)

Oxidation rate in air nil to 600°F
Emissivity .9
Surface elec. resistance .35 .6 ohms/sqin

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
HITCC G 1550 NOMINAL $10-100/1b 10-100 T/yr 1 mo
thickness ., 015
width 34"

roll length 70 yd-8 ]:éa,rdness satin
weight 7.9 oz/yd
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GRAPHITE PRODUCT NO._127

Characterization

7ype. cloth, amorphous carbon with substantial amounts of boron, phosphorous, and

hifrogen; inert; insoluble; low thermal conductor; good wettability

MFG: plain weave; manufacturing methods claimed to be proprietary

ANALYTICAL: Ash
Av. value 10%  Also high purity available
PROPERTIES:

Warp Fill
Helium density 1.86
S. Res. (10"40hm cm) .05
Yarn count 32 3z
Denier 700 840
Breaking strength (1bs/in) 20 15
Gauge (in) . 019
Denier, filament 0.7

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

3 M Co. "Pluton" B up to 32" wide x $10-100/1b 0-1 mo

150 yds 1g
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GRAPHITE PRODUCT NO._198

Characterization

TYPE: cloth, amorphous

MFG: plain weave; manufacturing methods claimed to be proprietary

ANALYTICAL: Ash Na
Av. value 0.5% 70ppm

PROPERTIES:

Warp Fill

Helium density 1.85

Wt. (oz/yd?) 4

Yarn count 29 30
Gauge {in) . 019

Breaking str.(1bs/in) 22 17

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

3 M Co. "Pluton' H-1 up to 32" width  $10-100/1b 0-1 mo

245



GRAPHITE PRODUCT NO. 199

Characterization

TYPE: woven cloth; high reproducibility; long experience; used for reinforcing high
temperature plastics and rocket nozzle inserts

meG: cellulose fiber; processed below 2500C; 1-20T batch size

ANALYTICAL: C
Av. value 99% min
PROPERTIES:
Warp Fill

Wt. (oz/yd%) 8.5

Thk. (in) 0. 020

Count (yarns/in) 40 35

T. Str. (lbs/in) 32 37

Elec. Res. (ohm/sq) C.41 0. 42

Fiber Den. (g/ec) 1.50

Weave 5 Hardness satin

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide VCK 43" wide up to $10-100/1b 10-100 100-3M 1 mo

170 yds 1g T/yr T/yr
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GRAPHITE PRODUCT NO..209

Characterization

TYPE: woven cloth; used to reinforce high temperature plastics

MFG: cellulose fiber; processed below 2500C; 1-20Tbatch size

ANALYTICAL; C
Av. value 99% min
PROPERTIES:

wt. (oz/YdZ)

Tkn. (in)

Count {yarns/in)

T. Str. (lbs/in)
Flec. Res. (ochm/sg)
Fiber Den. (g/cc)

Warp Fill
7.6

0.017

52 50
40 50
0. 40 0. 45
1.50 0. 45

Weave 8 Hardness Satin
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,
Union Carbide VCL 43" wide up to $10-100/1b 10-100 100-3M 1 mo
170 yds 1g T/yr Tlyr

247



GRAPHITE PRODUCT NO.201

Characterization

TYPE: woven cloth; high reproducibility; used for reinforcement of high temperature
plastics and electrical heaters, rocket nozzle inserts, and heater elements

MrG: cellulose fiber; processed over 2500C; 1-20T batch size

ANALYTICAL;: c
Av. value 99. 9% min
PROPERTIES:
Warp Fill
“»

Wt. {oz/yd”) 7.6

Tkn. {(in) 0. 025

Count (yarns7in) 27 23

T. Str. (lbs/in) 27 24

Elec. Res. {ohm/sq} 0.47 0.51

Diber Den (g/cc) 1.42

Weave Square

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide WCA 43" wide up to $10-100/1b 10-100 100-3M 1 mo

170 yds 1g T/yr Tlyr

248



GRAPHITE PRODUCT NO. 202

Characterization

TYpe: woven cloth; used to reinforce high temperature plastics and for electrical

heaters

MFG: cellulose fiber; processed over 2500C; 1-20T batch size

ANALYTICAL: C
Av. value 99, 9% min
PROPERTIES:
Warp Fill
Wt. (oz/yd?%) 3.2
Tkn. (in) 0.014
Count (yarns/in) 34 32
T. Str. (lbs/9n) 18 15
Elec. Res. {ohm/sq) 0.93 1.01
Fiber Den. (g/cc) 1.50
Weave Square
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide wWCG 43" wide up to  $10-100/1b 10-100 100-3M 1 mo

170 yds 1g T/yr Tlyr
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GRAPHITE PRODUCT NO..293 _

Characterization

TYPE: woven cloth; used to reinforce high temperature plastics and for electrical

heaters

MFG: cellulose fiber; processed below 2500C; 1-20T batch size

ANALYTICAL: C
Av. value 99. 9%
-PROPERTIES:
Warp Fill
Wt/ {oz/yd®) 2.2
Tkn. (in) 0.013
Count (yarns/in) 24 24
T. Str. (lbs/in) 16 26
Elec. Res. (ohm/sq) 1.45 1.46
Fiber Den. (g/cc) 1.50
Weave Square
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide wWCJ 14" wide up to $10-100/1b 10-100 100-3M I mo

170 yds 1g T/yr Tlyr
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GRAPHITE PRODUCT NO._204

Characterization

TYPE: woven cloth; used to reinforce high temperature plastics, and rocket nozzle
inserts

MFG: cellulose fiber; processed over 2500C; 1-20T batch size

ANALYTICAL: C
Av. value 99, 8% min
PROPERTIES: i}
Warp Fill
Wt. (OZ/YdZ) 7.2
Tkn. {in) 0. 023
Count (yarns/in) 51 49
T. Str. (lbs/in) 85 75
Elec. Res. (ochm/sq) 0. 46 0.50
Fiber Den (g/cc) 1.50
Weave B Hardness satin
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL,

Union Carbide WCL 43" wide ﬁp to $10-100/1b 10-100 100-3M 1 mo

170 yds 1g T/yr T/lyr
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GRAPHITE PRODUCT NO.295

Characterization

TYPE: graphite non-woven cloth; high strength; high purity; high reproducibility; dow
bulk density; chemical resistant; high temperature oxidation resistance; used for seals,
and support material in furnace brazing & heat treating

MrG. cellulese fiber; graphitized over 2500C; electric resistance furnace;
Tess than 100 1b baich size

ANALYTICAL: Ash
A-Vn Va.].ue ] 1%
Std. dev. {%) 590
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (106psi)

T. Str, {103psi)

C. Str. (103psi)

Flex. Str. {103psi)

Density (g/cc)

C. Exp. (104/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (104ohm ¢m)

Oxidation rate in air nil to 600F
Emissivity +9

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
HITCO GF-1558 NOMINAL $10-100/1b <10 T/yr 1 mo
144 sq in rolls 10-100/1b
length 20 yds
width 34 in
thickness .20 in
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GRAPHITE PRODUCT NO..206

Characterization

TYPE: graphite felt; good thermal insulator; low density; used for furnace insulation

MFG: cellulose fiber; processed over 2500C; 1-20T batch size

ANALYTICAL: C
v. value 99, 9% min
PROPERTIES:
Thkn {in) 1

T. Str. {lbs/in width)
Bulk Den (lbs/ft3)
Elec. Res. {ohm/sq)

[= 2R B
oW SN

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide WDF 43" wide up to  $10-100/yd 10-100 T/yr 1 mo
25 yds 1g
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GRAPHITE PRODUCT NO._.207 _

Characterization

7YPE: Dyrolytic graphite tape; low coeff. therm. exp.;electricalandthermal conductor;
highelectrical resistance; good thermalinsulator; high purity; good nuclear properties;
high reproducibility; low density; low porosity; bighly oriented; chemical resistant

MFG: machined; less than 100 1b batch size
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ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T, Prop.
I or
Method Av. Value  Std. dev.(%)  Av.Vaiue  Std. dev.(%) 1300F  4000F
¥. Mod. (10%psi) 0.1
T. Str. (10%psi} 1.2 <10
C. Str. (103psi)
Flex. Str. (103psi) 1,0-1.3
Density (g/cc) 1.1
C. Exp. (106/°C) 2
Therm. Cond.
(cal-cm/sec em?°K)
S. Res. (10%chm cm)
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide Grafoil Tape 2'x 100' length $10-100/1b 10-100 T/yr I mo



GRAPHITE PRODUCT NO.208

Characterization
TYPE: PyTrolytic tape; low coeff, therm. exp.; good electrical and thermal conductor; high
electrical resistance; good thermal insulator; hgih purity; good nuclear properties; high

reproducibility; low density; low porcsity; highly oriented; chemical resistant
MeG, machined; less than 100 Ib batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av. Value  Std. dev.(%)  Av. Value  Sid. dev.(%) 1300F  4000F

Y. Mod. (108psi) + 15
T. Str. (103psi) 3
C. Str. (103psi) 15
Flex. Str. (103psi} 5
Density (g/cc) 1.1
C. Exp. (10%/°C) 60
Therm. Cond.
(cal-cm/sec cm2*K) 100 2.2 50 11
S. Res. (10*ohm cm) ' 7 5000

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide Grafoil Laminate plt up to $10-100/1b 10-100 T/yr 1 mo

18" x 24" x 1/2"
cyls 1-3" dia
up to 72'' 1g

Odd shapes
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Composite Graphite Products (Nos. 209 through 251)

In the case of graphite products, '""composite' is not commonly
employed to describe commercially available products. However, com-
posite type materials, including composites containing graphite, are
becoming more important, and this class can not be overlooked. For the
purpose of clarifying the term, composite, subclasses have been set up
in accordance with dimensional definitions. In general, however, the
composite material consists of two distinguishable phases combining to
impart properties to the materials significantly different from those of
each phase separately.

Microcomposites in this directory (Nos. 209-213) are defined as
a graphite body containing a 8econd dispersed phase of less than 1 micron
in size; or, they could be dispersions of graphite of less than 1 micron in
size in the matrix of another body. In either case, the graphite should
be either the major material or the ¢continuous phase. A classical
example of a similar type material is SAP aluminum, which contains
finely dispersed aluminum oxide of less than 1 micron dimension within
the aluminum metal lattice.

Macrocomposites in this directory (Nos. 214-245) are defined as
graphite bodies containing phases of 1 micron to 1 mil in dimension.
This is the most popular class of composite and it includes most of the
impregnated bodies, as well as the graphite-metal systems. The latter
are analogous to the so-called cermets, where sintered carbide tools,
such as tungsten carbide cemented with cobalt-nickel, are good examples.
Also, this dimensional category of composites would include the very
popular filamentary reinforced category where glass fiber-reinforced
plastic is a good example.

Finally, gross composites in this directory {(Nos. 246-251) are
defined as those graphite bodies containing phases exceeding 1 mil in
any dimension. This class includes laminates, sandwich construction,
and others of this type.

From the definitions given above, it is obvious that many com-
posites could be classified elsewhere in this directory and that other
graphite products could be classified as composites. For example,
many of the products contained in the section, ''alloyed graphite products, "
such as graphite-boron, could be classified as microcomposite or macro-
composites. However, by proper use of the indexes, it should not be
difficult to find needed information, regardless of classification.
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GRAPHITE PRODUCT NO..209_

Characterization

TYPE: microcomposite; high strength; good thermal conductor; high purity; high density;
low porosity; chemical resistant; small sizes; used for rocket nozzle inserts, heat

exchanpers, crucibles, and reentrv bodies

MFG: gaseous hydrocarbon, cellulose fiber, and resin; graphitized over 2500C;
impregnated in secondary processing; machining; less than 100 1b batch size

ANALYTICAL:
Av. value

Ash
< 0.1%

PROPERTIES:

Y. Mod. (105psi)

T. Str. (103%psi)

C. Str. (10%psi)

Flex. Str. {103psi)
Density (g/cc}

C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec cm2*K)
S. Res. (104 chm cm)

Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Supplier’s Availability

SUPPLIER
HITCO

GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pyrocarb#® cyl up to 18" dia  >$100/1b <10 T/yr 3 mo
x 36" 1g

% Application has been made for a registered trade mark,
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GRAPHITE PRODUCT NO._ 210

Characterization

TYPE: microcomposite; particle size 1 micron as dispersion; synthetic bond graphite;
soft; no impregnation; used for mechanical applications such as gasoline valve seats,
dash pot plungers and small instrument bearings: can be molded to complex shapes

MFG: graphite, resin; not graphitized; no secondary precessing; finishing operations

a—srequired; 100-2000 1b batch size

ANALYTICAL: Ash

Av. value 7.3%

Std, dev. (%) <30 .
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or

Method Av. Value  Std. dev.(%)  Av. Value  Std. dev.(%%) 1300F 4000F
Y. Mod. (10%psi) 2

T. Str, (10%psi) 3
C. Str. (10%psi) 6
Flex. Str. (103psi) 7.5
Density {g/cc) 2
C. Exp. (10%/°C) 2
Therm. Cond.
{cal-cm/sec cm2*K)
S. Res, (104ahm cm) 75
Hardness 158
Abrasion res. 5 Hr/mil
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon G-1 cyl 1/8-6" $1-10/1b 10-100 T/yr 2 mo
blk 1-6"
rod ,01-1/8"
plt <1/16-1"
pipe < 1/2-6"
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GRAPHITE PRODUCT NO. 211

Characterization

TYPE: microcomposite; graphite resin; high strength; low coeff. therm. exp.; good
electrical conductivity; high reproducibility; low friction; long experience; low hardness;
s or br .
MFG: graphite, resin; not graphitized; no secondary processing; finishing operations as
required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0. 3%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_—e or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (106psi) 1.5
T, Str. (10%psi)
C. Str. (10%psi)
Flex. Str. {103psi) Te5 15
Density (g/cc) 1.7 1.5
C. Exp. (10%/°C)
Therm. Cond.
{cal-cm/sec cm?*K)
S. Res. (10*chm cm) 1000 720
Hardness 375 14
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon G-32 cyl 1/8-6" $1-10/1b  10-100 T/yr 1 me
blk 1-6"
rod .01-1/8"
plt <1/16-1"
pipe <1/2-6"
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GRAPHITE PRODUCT NO.&12

Characterization

TYPE: microcomposite; high electrical resistance; low density; low porosity; used for
electrodes for fuel cells

MFG: graphite and pitch; not graphitized; finishing operations as required;
< 100 1b batch size

ANALYTICAL: Ash
Av. value 10%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi)

T. Str. (103psi)
C. Str. (103psi)

Flex. Str. {103psi) 1.6
Density (g/cc) 0. 90
C. Exp. (10€/°C)
Therm. Cond.
(cal-cm/sec ecm2°K)
S. Res. (10*ohm cm) 200
Hardness 408
Surface area, M%/gm 600
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon FC-13 cyl 1/8-8" $10-100/1b 10-100 T/yr 3 mo
blk 1-6"
rod ,01-8"
plit<1/16-1"
pipe <1/2-8"
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GRAPHITE PRODUCT NO. 213

Characterization

TYPE: microcomposite; molded; high strength; low coeff. therm. exp.; good electrical
Tand thermal conductivity; high reproducibility; high density; low porosity; chemical

resistant; high temperature oxidation resistant

MFG: graphite and inorganic salt; finishing operations as requlred 100-2000 1b
“batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av. Value  Std. dev.{%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (108psi)
T. Str. (10%psi) 7
C. Str. (10%psi) 25
Flex. Str. (103psi} 11
Density {g/cc) 2.35
C. Exp. (10%/°C) 4,0
Therm, Cond.
(cal-cm/sec cm2°K)
S. Res. (10*ohm cm) 6.3
Hardness 508
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon GC-95 cyl 1/8-8" $10-100/1b <10 T/yr 3 mo
blk 1-6"
rod . 01-8"
pit<l/16-1"
pipe <1/2-8"
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GRAPHITE PRODUCT NO.21%4

Characterization

Type: Mmacrocomposite; high strength; good electrical conductor; high purity; goodnuclear
properties; high reproducibility; highdensity; low porosity; highly oriented; chemical
resistant; used for electrolytic anodes, moderators, crucibles, and heater elements

MFG: gaseous hydrocarbon, artificial graphite; processed to graphite below 2500C;
ess than 100 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
- or

Method Av.Value  Std. dev.(%)}  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)

T. Str. (10%psi)

C. Str. (10%psi)

Flex. Str. (103psi)
Density (g/cc)

C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (104ohm cm)

Supplier's Availability

SUPPLIER

GE -~ Detroit
MPD

GRADES SiZES & SHAPES PRICE RATE or CAP.
Processed Graphite Special Shapes $10->100/1b
{up to >45")
plt < 1/16-1"

pipe < 1/2 - 10"
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GRAPHITE PRODUCT NO.215

Characterization
TYPE: Macrocomposite; maximum particle size . 005'"; carbon-graphite

MFG: calcined petroleum coke and artificial graphite with coal tar pitch binder;
processed at less than 1500C; 100-2000 1b batch size

ANALYTICAL: Ash
Av, value >,5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or

Method Av.Value  Std. dev.(%)  Av.Value Std. dev.(%} 1300F  4000F
Y. Mod. (105psi) 1.2 <10

T. Str. (10%psi)
C. Str. (10°psi)

Flex. Str. (10%psi) 5-10 5-10
Density (g/cc) 1.5-1.65

C. Exp. (106/°C) 2-10

Therm, Cond.

(cal-cm/sec cm?°K)

8. Res. (104ohm cm) 10-50 5-10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
GE - Schenectady MEI2 cyl 1/8-45" <$1/1b 10-100 T/yr 3 mo
blk 1-6"
rod 1/16-1/8"
plt 1/16-1"
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GRAPHITE PRODUCT NO.214

Characterization

TYPE:; macrocomposite; resin bonded graphite; max particle size . 003"

MFG: graphite and resin; processed at less than 2500C; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value >.5%
PROPERTIES: Test Specimen With Grain Agzinst Grain Typical H.T. Prop.
_— or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str, (103psi) 5-10
Density {g/cc) 1.75
C. Exp. (1058/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (10-%ohm cm} 76
Hardness 408

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
GE - Schenectady R310 cyl 1/8-45" $1-10/1b  10-100 T/yr 3 mo
blk 1-6"
rod 1/16-1/8"
plt 1/16-1"



GRAPHITE PRODUCT NO._217 .

Characterization

TYPE: macrocomposite; molded; max grain size .007"; graphite, boron, vanadium,
molybdenum; used primarily for aircraft brushes

MFEG: graphite, MoSz, coal tar pitch, boron, resin; molded; heat treated at less than
T500C

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Yalue  Std. dev.(%) 1300F 4000F
Y. Mod. {(10%psi)
T. Str. {103psi)
C. Str. (103psi)
Flex. Str. (103psi) 1-5 5-10
Density (g/cc) 1.8
C. Exp. (106/°C)
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (1040hm cm) 33 5-10
Hardness 528
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
GE - Schenectady  R776 cyl 1/8-45" $1-10/1b  10-100 T/yr 3 mo

blk 1-6"

rod 1/16-1/8"

plt 1/16-1"
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GRAPHITE PRODUCT NO._218

Characterization

TYPE: macrocomposite; graphite-resin; max particle size . 003"

MFG: calcined petroleum coke and coal tar pitch; molded and graphitized at over
2500C; resin impregnated as secondary operation

ANALYTICAL: Ash
Av. value «1-.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
or
Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%4) 1300F  4000F
Y. Mod. (10%psi) 2-5 <10

T. Str. (103psi)
C. Str. (10%psi)

Flex. Str. (103psi) 5-10 5-10
Density (g/cc) 1.65-1.8

C. Exp. (106/°C) 2-10

Therm. Cond.

(cal-cm/sec cm2*K)

S. Res. (10*ohm cm) 10-50 5-10

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

GE - Schenectady T117 cyl 1/8-45" $1-10/1b 10-100 T/yr 3 mo
blk 1-6"
rod 1/16-1/8"
plt 1/16-1"
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GRAPHITE PRODUCT NO. 212

Characterization

TYPE: macrocomposite; high strength; low coeff. therm. exp.; high reproducibility; low
friction; low porosity; high temperature oxidation resistant; long experience;used for

high temperature applications such ag seals, hot air valve seats

MFG; lamp black, pitch, inorganic salt; molded; graphitized; chemical salt impregnated
in secondary processing; finishing operations as required; < 100 1b batch size

ANALYTICAL: Ash
Av. value 4%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
Me?l:od Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) 1.5
T. Str. (103psi) 4.5
C. Str. (10%psi) 30
Flex. Str. (10%psi) 8 15
Density (g/cc) 1I.70 >2
C. Exp. (10%/°C) &
Therm. Cond.
{cal-cm/sec cm2*K)
S. Res. (10*chm cm) 30
Hardness 628 7
Abrasion res, 25 Hr /mil 60

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

56-HT cyl 1/8-19" $1-10/1b 10-100 T/yr 2 mo
blk 1-6"

rod . 01-1/8"

plt <1/16-1"

pipe < 1/2-10"

Pure Carbon

ME 53 cyl 1/8-45" $1-10/1b 10-100 T/yr 3 mo
blk I1-6"
rod 1/16-1/8"

plt 1/16-1"

GE, Schenectady

267



GRAPHITE PRODUCT NO.220

Characterization

TYPE: macrocomposite; carbon-graphite-inorganic salt; molded; for bearings and seals
exposed to ultra dry air, cryogenic liquids, or high vacuums

MFG: coke, pitch, inorganic salt; coke and pitch molded and baked but not graphitized
fully; formed carbon graphite impregnated with inorganic salt in secondary processing;
finishing operations as required; less than 100 1b batch size

ANALYTICAL: Ash
Av. value 16%
Std. dev. (%) <30
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
A or
Methed Av.Valus  Std. dev.{%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) '
T. Str. (10%psi)
C. Str. (103psi)
Flex. Str. {103psi) 15
Density (g/cc) 1.9 > 2
C. Exp. (104/°C) 6
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10*ohm cm) 75
Hardness 685 14
Abrasion res. 16 Hr/mil
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon P-9N cyl 1/8-8" $1-10/1b 10-100 T/yr 3 mo
blk 1-6"
rod .01-1/8"
plt<1/16-1"
pipe < 1/2-8"
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GRAPHITE PRODUCT NO._221

Characterization

TYPE: macrocomposite; graphite-metal-carbon; babbitt impregnated; high strength; long
experience; limited to 350F; molded to size; for mechanical applications

MFG: graphite, pitch, metal; not graphitized; molded to size; impregnated with babbitt
as secondary processing after formed; finishing operations as required; less than
100 1b batch size

ANALYTICAL: Ash
Av. value 50% (including metal impregnation)
Std. dev. {%) 20
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,
—_ or
Method Av.Valus  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) 1.5
T. Str. (103psi) 7.5 7.5
C. Str. (103%psi) 30
Flex. Str. (10%psi) 15 15
Density (g/cc) >2.8 >2
C. Exp. (10%/°C) 6
Therm. Cond.
(cal-cm/sec cm?°K)
S. Res. {10*ohm cm) 30 15
Hardness 708 15
Abrasion res. 7 Hr/mil 40
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Pure Carbon P-11 cyl 1/8-8" $1-10/1b 10-100 T/yr 2 mo
blk 1-6"
rod .01-1/8"
plt <i/16-1"
pipe < 1/2-8"
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GRAPHITE PRODUCT NO. 222 _

Characterization

7YPE: Mmacrocomposite; carbon graphite-metal (copper); copper-lead impregnated;
medium hard; not good for moldability to size; temperature limited to 550F in use in
oxidizing atmosphere; for mechanical applications suchas seals, bearings low porosity

MFG: graphite; pitch; molded and baked but not to graphitizing temperature; impregnated
with metal (copper-lead) as secondary processing; finishing operations as required;
less than 100.1b batch size

ANALYTICAL: Ash Fe Cu Si Cu~-Pb-Fe-5i
“Av. value >.5% high high high 45%

Std. dev.{%) <30 11 .
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or

Method Av.Value  Std. dev.(%4)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Med. (108psi) 3.5
T. Str. (10%psi) 7.5 <5
C. Str. (103psi) 30 15
Flex. Str. (103psi) 15 15
Density {g/cc) >2.2 >2
C. Exp. (104/°C) 6
Therm. Cond.
{cal-cm/sec em2°K)
S. Res. (104ohm cm} 6
Hardness 76S 10
Abrasion res. 6 Hr/mil 33

Supplier's Availability

lSUPPLlER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon P-59L cyl i/8-8v $1-10/1b 10-100 T/yr 3 mo
blk 1-6"
rod .01-1/8"
plt <1/16-1"
pive < 1/2-8"
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GRAPHITE PRODUCT NO. 223

Characterization

7YPE: macrocomposite; high strength; low coeff. therm. exp.; good electrical and
thermal conductivity; good thermal insulator; high reproducibility; low friction; low
orogity; lon rience: high hardness; used for mechapical lications

MFG: natural and artificial graphite, pitch coke; resin; impregnated in secondary
processing; finishing operations as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value 8%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
-_— or
Method Av.Value  Sid.dev.(%)  Av.Value  Std. dew.(%) 1300F  4000F
Y. Mod. (10%psi) 1.5
T. Str. (10%psi) 10
C. Str. (103psi) 30
Flex. Str. (103psi)
Density (g/cc) i,9 1.5
C. Exp. (105/°C) 6
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10ohm ¢m) 75
Hardness BOS
Abrasion res, 8 Hr/mil 37

Admittance  very low, less than 10-6 D'Arcy

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon P-692 cyl 1/8-8" $1-16/1b  10-100 T/yr 2 mo
blk 1-6" '
rod ,01-1/8"
plt <1/16-1"
pipe < 1/2-8"
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GRAPHITE PRODUCT NO..22%

Characterization

TYPE: macrocomposite; carbon graphite-silver impregnated; high strength; high
reproducibility; high density; long experience; used for brushes and electrical service
MFG: graphite, pitch; molded and baked but not to graphitizing temperature; impregnated
with silver in secondary processing; finishing operations as required; less than
1001 ize

ANALYTICAL: Ash Ag
Av. value >.5% about 50%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (106psi)

T. Str. (103psi)
C. Str. (10%psi)

Flex. Str. (103psi) 6.5
Density (g/cc) 3.2 2
C. Exp. (104/°C)
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (1040hm ¢m) 6
Hardness 308
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.
Pure Carbon SK-45 cyl 1/8-8" $10-100/1b 10-100 T/yr 3 mo
blk 1-6"
rod .01-1/8"
plt<1/16-1"
pipe < 1/2-8"
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GRAPHITE PRODUCT NO.225

Characterization

TYPE; macrocomposite; molded, fine grained; good electrical conductor; high
reproducibility; long experience; used for brushes

MFG: natural graphite; processed below 2500C; copper impregnated, machined,
100-2000 1b batch size

ANALYTICAL: Cu
Av, value 30%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std.dev.(%4)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103psi) (1) 3.7 20
Density (g/cc) (2) 2,36 1
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. (104chm cm) (3) 6.0 1
Scleroscope Hardness 27.9 6
Rockwell Hardness (R) 85

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 661 bikel2"x12M"x2-1/2" 1-10/1b 10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single Point
(2) Wt/Volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._226

Characterization

TYPE: macrocomposite; molded, fine grained; long experience; used for brushes

MFG: natural graphite; copper impregnated; processed below 2500C; machined;
1-20T batch size

ANALYTICAL: Cu
Av. value 459,
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—— or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi)

T. Str. (103psi)
C. Str. (10%psi)

Flex. Str. {10%psi) (1) 3.5 20
Density (g/cc) (2) 2.76 1
C. Bxp. (105/°C) {3) 2.2 10.9
Therm. Cond.
{cal-cm/sec em?2°K)
$. Res. (10#ohm cm) (4) 4,9 16
Scleroscope Hardness 25,9 7
Rockwell Hardness (L) 55
7 Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 669 blk <12"x12"x2-1/2" $1-10/1b 10-100 T/yr I mo
Fabricated brushes
only

(1) Single point

(2) Wt/volume

(3) Expansion 0-600°C
(4) Volt/amps
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GRAPHITE PRODUCT NO..227 _

Characterization

TYPE: macrocomposite; molded, fine grained; good electrical conductor; high
reproducibility;long experience; used for brushes

MFG: natural graphite; processed below 2500C; copper impregnated; machined;
100-2000 1b batch size

ANALYTICAL: Cu
Av, value 40%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
" - or
Method Av. Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi)
T. Str. (10%psi)
C. Str. (10%psi)
Flex. Str. (10%psi) (1) 4,0 18
Density (g/cc) 2) 2.68 1
C. Exp. (10%/°C)
Therm. Cond.
{cal-cmn/sec cm2*K)
S. Res. (10*chm cm) {3) 3.3 2
Scleroscope Hardness 26,2 10
Rockwell Hardness (R) 90
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 672 blk < 12"x12"x2-1/2" $1-10/1b  10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point
{2) Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO._228

Characterization

TYPE: macrocomposite; molded, fine grained; good electrical conductor; high
reproducibility; long experience; used for brushes

MFG: natural graphite; processed below 2500C; copper impregnated; machined;
100-2000 1b batch size

ANALYTICAL: Cu
Av. value 50%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value Std. dev.(%,)  Av.Valve  Std. dev.(%4) 1300F  4000F
Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) (1) 3.3 26
Density (g/cc) 2) 2.83 2
C. Exp. (106/°C)
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (10%ohm cm) (3) 2.4 20
Scleroscope Hardness 24 10
Rockwell Hardness (L) 48
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Speer Carbon 673 blk < 12"x12"x2-1/2" $1-10/1b  10-100 T/yr 1 mo
Fabricated brushes
only

(1) Single point
{(2) Wt/volume
(3) Volt/amps
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GRAPHITE PRODUCT NO.2232 _

Characterization

TYPE: macrocomposite; molded, fine grained; high reproducibility; low friction; low
porosity; abrasion resistant; long experience; high production; used for mechanical
applications such as seals, bearings, blades, end plates, pistons, and valveg

MeG. natural graphite and lead; processed under 2500C; machined; 100-2000 Ib
batch size

ANALYTICAL: Pb
Av. value 30%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av.Value Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) (1) 2.7
T. Str. (10%psi) (2) 2.2
C. Str. (10%psi) (3) 14,0
Flex. Str. (103psi) {4) 7.5
Density (g/cc) {(5) 2.34
C. Exp. (106/°C)
Therm. Cond.

{cal-cm/sec cm2°K)
S. Res, (10%ohm ¢m)
Scleroscope Hardness 62

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Speer Carbon 5473 blk 8-3/4x6-5/8 $1-10/1b 10-100 T/yr 1 mo
x 1-1/4
(1) Sonic

(2) ASTM-C-190-59
{(3) ASTM-D-695
(4) 4 Point loading
(5) Wt/volume
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GRAPHITE PRODUCT NO..230

Characterization

TYPE: macrocomposite; molded; max grain size . 015"; graphite-boron-barium fluoride;
long experience; high production; recommended for bearings and brushes

MFG: lamp black, petroleum coke, boron, pitch; mixed hot; molded; baked and
graphitized; barium fluoride impregnated; finishing operations as required;
100-2000 1b batch size

ANALYTICAL: BaF

Av. value [ 2%2
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%}) 1300F  4000F
Y. Mod. (10%psi)

T. Str. (10%psi)
C. Str. (103psi)

Flex. Str. (103psi) NEMA 2.6
Density (g/cc) NEMA 1,71
C. Exp. {(10%/°C)

Therm. Cond.

(cal-cm/sec cm2*K)

S. Res. (104ohm cm) NEMA 6.5

Hardness 45 (Scleroscope)

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon 51 cyl 1/8-3/4" $1-10/1b 10-100 T/yr
blk 3/4" max
rod 10 mil-1/8"
plt 1/4-3/4"

pipe 1/2-3/4"
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GRAPHITE PRODUCT NO. 231

Characterization

'rypE macrocomposgite; molded max grain , 003"; high strength; high reproducibility;
“chemical resistant; long experience; high production; used for mechanical applications;

such as seals, bearings, blades, plates. pistons, and valves

MFG: calcined petroleum coke and coal tar pitch; not graphitized; resin impregnated;
:Emlsh.tng operations as required; batch size 100-2000 1b

ANALYTICAL; Ash

Av, value <0, 5%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_ or

Method Av.Value  Std. dev.(%4)  Av.Value  Std. dev.(3%4) 1300F 4000F

Y. Mod, (10%psi) (1) 2.3 1.7

T. Str. (10%psi)

C. Str. (103psi) () 27 25

Flex. Str. (10%psi) (3) 11 11

Density (g/cc) {4) 1.85 1.'85

C. Exp. (10%/°C) (5) 3.6
Therm. Cond.

(cal-cm/sec cm2°*K)

S. Res. (104chm cm) %) 21

Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 304 blk 12" x12"x3"max $1-10/1b 10-100 T/yr 3 mo

(1) Sonic 1/2" cube
(2) 1/4" cube

(3) NEMA

{4) NEMA

(5) Dilatometry
(6) NEMA
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GRAPHITE PRODUCT NO.232__

Characterization

TYPE: macrocomposite; max grain size , 015" high reproducibility; long experience; high
production; used for mechanical applications, high temperature steam turbine seals,
sintering boats, and crucibles

MFG: calcined petroleum coke and coal tar pitch; not graphitized; final temperature under
Z2500C; finishing as required; 100-2000 1b hatch size

ANALYTICAL: Ash
Av. value 0. 45%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 2.1 1.5
T. Str. (103psi)
C. Str. (10%psi) (2) 13 11.5
Flex. Str. (103psi) (3) 6.5
Density (g/cc) (4) 1.72 1.72
C. Exp. (105/°C}) (5) 4,0
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. (104ohm cm) (6) 25
Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 378 cyl 1/8-3" $1-10/1b  10-100 T/yr 3 mo

blk 1-3"

rod 10 mil -1/8"

plt <1/16-1"

pipe < 1/2-3"

(1) Sonic-1/2" cube
(2) 1/4" cube

{3) NEMA

(4) NEMA

{5) Dilatometry
(6) NEMA
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GRAPHITE PRODUCT NO..233

Characterization

TYPE: macrocomposite; molded; max grain size , 015"; low friction; long experience;
high production; recommended for bearings and brushes

MFG: lamp black, petroleum coke, MoS,, boron, pitch, resin; pulverized and mixed hot;
molded; baked but not graphitized; no impregnation; finishing operations as required;
1-20T batch gize

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E— or
Method Av.Value  Std.dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (105psi)
T. Str. (10°psi)
C. Str. (103psi)
Flex. Str, (103psi) NEMA 5
Density (g/cc) NEMA 1.8
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10*ohm cm) NEMA 7.5
Hardness 54 (Scleroscope)
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 423 cyl 1/8-3" $1-10/1b 10-100 T/yr

blk 1-3"

rod 10 mil-1/8"

plt< 1/16-1"

pipe <1/2-3"
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GRAPHITE PRODUCT NO. 234

Characterization

TYPE: macrocomposite; molded; max grain size . 15'"; graphite-boron-molybdenum; low
friction; long experience; high production; recommended for bearings and brushes

MFG: lamp black, coal tar pitch; artificial graphite, boron resin; not graphitized;
machining and grinding as required; 100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av. Value  Std. dev.(%) Av.Value  Std. dev.(9%) 1300F 4000F
Y. Mod. (10%psi)
T. Str, (103psi)
C. Str. (10%psi)
Flex. Str. (10%psi) NEMA 3.6
Density (g/cc) NEMA 1, 77
C. Exp. (10%/°C)
Therm. Cond.
(cal-cm/sec em2°K)
S. Res. (104chm cm) NEMA 7.1
Hardness 50 (Scleroscope)
_ Supplier's Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbm 605 cyl 1/8-3" $1-10/1b 10-100 T/yr 2 mo
blk 1-3"
rod 10 mil-1/8"
plt <1/16-1"
pipe < 1/2-3"
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ARAPHITE PRODUCT NO..235 _

Characterization

TYPE: macrocomposite; max grain size .003"; high reproducibility; low friction; high
temperature oxidation resistant; long experience; high production; used for high

temperature application suchas seals, hot air valye seats; and rocket nozzle inserts

MFG: lamp black and coal tar pitch; graphitized over 2500C; impregnated; machining
and grinding as required; 1002-000 1b batch size

ANALYTICAL: Ash
Av. value 2%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av. Value  Std. dev.(%) 1300F  4000F
Y. Med. (10%psi) {1) 1.3 1.1
T. Str. (10%psi)
C. Str. (103psi) (2) 21 22
Flex. Str. (10%psi) (3) 8.3 7.3
Density (g/cc) (4) 1.77 1,77
C. Exp. (10%/°C) (5) 5,1
Therm. Cond.
{cal-cm/se¢ ecm2*K)
S. Res. (10*ohm cm) {6) 28
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon 741 blk 12"x12"x 12"max $1-10/1b 10-100 T/yr 3 mo

(1) Sonic 1/2' cube
(2) 1/4" cube

{3} NEMA

(4) NEMA

(5) Dilatometry

(6) NEMA
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GRAPHITE PRODUCT NO._236

Characterization

TYPE: macrocomposite; molded; max grain size . 015"; graphite-copper-resin; good
electrical conductor; good thermal conductor; long experience; high production; used

hes

MFG: 50% copper, graphite, resin; copper powder mixed cold with resin, molded, then
baked; no impregnation; 100-2000 1b batch size

ANALYTICAL: Cu
Av, value 50%

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value™ Std.dev.(%)  Av.Valus  Std. dev.(%) 1300F  4000F
Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (10%psi)
Flex. Str. (103psi) NEMA 3.5
Density (g/cc) NEMA 3.13, 3.1
C. Exp. (105/°C)
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10%ohm cm) NEMA 0.5
Hardness Sclerescope 15, 17
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon T4 cyl 1/8-1-1/4" $1-10/1b 10-100 T/yr 1 mo
max
blk1-1-1/4"
rod 10 mil- ]./B”
pit <1/16-1"
pipe < 1/2 - 1-1/4"
GE, Schenectady 456 cyl 1/8-45" $1-10/1b 100-3M T/yr 3 mo
blk 1-6"
rod 1/16-1/8"
plt 1/16-1"

# First number refers to first product
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GRAPHITE PRODUCT NO. 237

Characterization

TYPF; macrocomposite; molded; max grain size . 015"; graphite-silver-resin; good
electrical conductor; good thermal conductor; long experience; high production;
recommended for brushes and bearings

MFG: 50% silver, graphite, resin; silver powder mixed cold with resin, molded, then
baked; no impregnation; finishing operations as required; 100-2000 1b batch size

ANALYTICAL: Ag
Av. value 50%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%5) 1300F 4000F
Y. Mod. (10%psi)

T. Str. (10%psi)
C. Str. (10%psi)

Flex. Str. (103psi) NEMA 5.2
Density (g/cc) NEMA 3.37
C. Exp. (10€/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

8. Res. (10%ohm cm) NEMA 0. 35
Hardness Scleroscope 20

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon sG211 cyl 1/8-1-~1/4" $1-10/1p 10-100 T/yr
max
blk 1 -1-1/4"
rod 10 mil-1/8"
plt < 1/16-1"

pipe < 1/2 - 1-1/4"
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GRAPHITE PRODUCT NO._238

Characterization

TYPE: macrocomposite; max grain size less than . 015"; high reproducibility; high

density; low friction; low porosity; long experience; small sizes; high production; used
for bearinps, brushes, blades

MFG: graphite resin; processed at less than 2500C; finishing as required; 100-2000
ib batch size

(1)
(2)
{3)
{4)
(5)
(6)

Sonic 1/2" cube
1/4" cube
NEMA

NEMA
Dilatocmetry

@ 300°F

Imax
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ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 4,0 3.5
T. Str. (103psi)
C. Str. (10%psi) (2) 19.8 20.0
Flex. Str. {103psi) (3} 8
Density (g/cc) (4) 1.92
C. Exp. (10%/°C) (5) 22
Therm. Cond.
{cal-cm/sec cm2*K) (6) .03
S. Res, (104ohm cm)
Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole Carbon SK217B blk 12"x6"x 15/16" $1-10/1b 10-100 T/yr 4 mo



GRAPHITE PRODUCT NO._239

Characterization

TYPE: macrocompeosite; molded; max grain . 003"; high strength; high reproducibility;
chemical resistant; long experience; high production; used for mechanical
applicatio

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; resin
impregnated; finishing as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value 0. 1%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (105psi) (1) 1.8 1.2
T. Str. (103psi)
C. Str. (103psi) (2) 17 17,7
Flex. Str. (103psi) (3) 7.9 7.6
Density (g/cc) (4) 1. 83 1. 83
C. Exp. {(10%6/°C) (5) 1.9
Therm. Cond.

(cal-cm/sec cm?°K)
S. Res. (104ohm cm)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon SK314 blk 12"x 12" x 3" $1-10/1b 10-100 T/yr 0-3 mo
max

(1} Sonic-1/2" cube
{(2) 1/4" cube

(3) NEMA

(4) NEMA

(5) Dilatometry
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GRAPHITE PRODUCT NO.240 _

Characterization

TYPE: macrocomposite; molded; max grain size , 015"; graphite-copper-resin; good
electrical conductor; good thermal conductor; long experience; high production; used
for bearings and brushes

MFG: 45% copper, graphite, resin; copper powder mixed cold with resin, molded, then
baked; no impregnation; finishing operations as required; 100-2000 1b baich size

ANALYTICAL: Ash
Av. value 45%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(9%;) Av. Value  Std. dev.(%)} 1300F 4000F

Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103%psi)

Flex. Str. (103psi) NEMA 6.7
Density (g/cc) NEMA 3.0
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. {10*ohm cm) NEMA 1.0
Hardness Scleroscope 26

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Stackpole Carbon X848 cyl 1/8-1-1/4" $1-10/1b 10-100 T/yr
max
blk 1-1-1/4"
rod 10 mil-1/8"
plt 1/16 - 1"

pipe 1/2 -1-1/4"
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GRAPHITE PRODUCT NO. 241

Characterization

TYPE: macrocomposite; high strength; high temperature oxidation resistance; used
for rocket nozzle inserts

MFG: calcined, petroleum coke, Zirconium Diboride, and Silicon; graphitized over
2500C; hot worked in secondary processing; less than 100 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%}) 1300F  4000F
Y. Mod. (10%psi)
T. Str. (103psi)
C. Str. (103psi)
Flex. Str. (103psi) (1) 2.0 10,0
Density (g/cc) (2) 3.2
C. Exp. (106/°C) (3) 5.0 6.5
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. {10*chm cm) {4) 1,7 4,0
Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide JTA cyl 3-14" dia $10-100/1b <10 T/yr 1-4 mo

(l) ASTM-C-78-49

(2) Wt/volume

(3) 5/16" x 5/8" x 3" specimen
(4) 1/2" x 1/2V x 4" specimen
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GRAPHITE PRODUCT NO._242

Characterization

TYPE: macrocomposite, fiber based; has unusually high resistance to thermal shock
with high temperature strength; used for rocket nozzle inserts

MFG: coal tar pitch and cellulose fibers; graphitized over 2500C; impregnated in
secondary processing; machined; 100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
Method Av. Valug  Std. dev.{9%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (10%psi) 1.8 1,2
7. Str. (10%psi)
C. Str. (10%psi)
Flex. Str. (103psi) 4,7 2.5
Density (g/cc) 1.54
C. Exp. (105/°C) 1.6 3.5
Therm. Cond.
(cal-cm/sec cm2*K) 0,18 0,13
S. Res. (104chm cm) 16 26
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES FRICE RATE or CAP. DEL.

Union Carbide PTO0178 9" x 6" cyl $10-100/1b 10-100 T/yr 1-3 mo

formed to shape
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GRAPHITE PRODUCT NO..243

Characterization

TYPE: macrocomposite, fiber based; low density; used for rocket nozzle inserts; has
unusual high resistance to thermal shock

MFG: coal tar pitch and cellulose fibers; graphitized over 2500C; machined;
100-2000 1b batch size

(1} Sonic

(2) ASTM-C-109-54T

(3) ASTM-C-78-49

(4) Wt/volume

(5} bar 5/16" x 5/8" x 6"
(6} cyl 1/2-1" dia x 6" 1g

(7) Volt/amps
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ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
E—— or
Method Av.Value  Std.dev.(%)  Av.Value Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 90 30
T. Str. (10%psi)
C. Str. (103psi) (2) 2.0 2.5
Flex. Str. (10%psi) (3) 2.5 .7
Density {(g/cc) (4) 1.2
C. Exp. (10¢/°C) (5) 1.0 2.5
Therm. Cond.
(cal-cm/sec cm2*K) (6) . 05 .03
8. Res. (10%chm cm) (7) 30 60
Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide PTA billets formed $10-100/1b  10-100 T/yr 1-3 mo
to shape
90!1 e 66”



GRAPHITE PRODUCT NO..244

Characterization

TYPE: macrocompasite; fiber based; low density; has unusually high resistance to
thermal shock with ultra high temperature capabilities; used for rocket nozzle inserts

MFG: coal tar pitch and cellulose fibers; graphitized over 2500C; impregnated in
secondary processing; machined; 100-2000 1b batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
—_— or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi)
T. Str. (10%psi) {1) 2.8 1,9
C. Str. (103psi) (2) 12.6 15,0
Flex. Str. (103psi)
Density (g/cc) (3) 1.40
C. Exp. (10%/°C) (4) 2.0 4.5
Therm. Cond.
(cal-cm/sec cm2°K)
S. Res. (10%chm cm) (5) 126.6 70.5
Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide PTB 9" x 6" cyl $10-100/1b 10-100 T/yr 1-3 mo

formed to shape

(1) cyl 1/4" dia

{2) ASTM-C-109-54T

(3) Wt/volume

(4) bars 1/16" x5/8" x 6"
(5) Volt/amps
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GRAPHITE PRODUCT NO..245

Charactertzation

TYPE: macrocomposite; low porosity; chemical resistant; long experience; large and
small sizes; high production; useful max temperature 340F; used for heat

—exchangers

MFG: calcined petroleum coke and coal tar pitch; graphitized over 2500C; Acheson
electric furnace; impregnated in secondary processing; machined; 100-2000 1b
batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
I or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%5) 1300F 4000F
Y. Mod. (10%psi) 2.2
T. Str. (103psi)
C. Str. (103psi) 9.0
Flex. Str. (103psi) 4,7
Density {g/cc) 1,87-1.91
C. Exp. (10€/°C)
Therm. Cond.

{cal-cm/sec cm2"K)
S. Res, (10*chm cm)

Impervious (0. 7% porosity)
10-13% resin content

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide Karbate No., 22 pipe 1-10" ID $1-10/1b 100-3M T/yr 1 mo
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GRAPHITE PRODUCT NO._245_

Characterization

TYPE: gross composite; laminated construction; used in brushes for high commutation
performance

MFG: lamp black; calcined petroleum coke, coal tar pitch; molded and graphitized;
strips of differing physical properties bonded together

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop,

or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%4) 1300F 4000F

Y. Mod. (105psi)

T. Str. (10°psi)

C. Str. (10%psi)

Flex. Str. (10%psi)

Density (g/cc)

C. Exp. (106/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (10*ohm cm}

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.

GE - Schenectady 1352 Supplied only as 3 mo
complete brushes
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GRAPHITE PRODUCT NO. 247

Characterization

TYPE: gross composite; graphite; MoS_ inserts; used for bearings and other

mechanical parts 2

MFG: calcihed petroleum coke; coal tar pitch; molded and graphitized over 2500C;
JMOS2 inserts applied as secondary operation

ANALYTICAL: Ash
Av. value « 1-.5% (exclusive of inserts)
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (10¢psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103%psi) 1-5 5-10
Density {g/cc) 1.65-1,.8

C. Exp. (10%/°C)

Therm. Cond.

{cal-cm/sec cm2*K}

S. Res. (10%chm cm) 10-50 5-10

(Exclusive of inserts)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
GE - Schenectady ME24 cyl 1/8-45" 3 mo
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GRAPHITE PRODUCT NO..248

Characterization

TYPE: gross composite; graphite, MoS2 core construction

MFG: lamp black, calcined petroleum coke, boron, coal tar pitch; molded and
graphitfized; MoS, plugs inserted as secondary operation

2
ANALYTICAL: Ash
Av. value ¢ 1-.5% (exclusive of cores)
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
RE— or
Method Av.Value  Std. dev.(%5) Av.Valua  Std. dev.(9%) 1300F 4000F

Y. Mod. (105psi)
T. Str, (10%psi)

C. Str. (103psi)
Flex. Str. (103psi) 1-5
Density (g/¢cc) 1,69
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm?°K)

S. Res. (104ohm cm) 21 5-10
Hardness 525

Note: Applies to carbon prior to inserting cores

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

GE - Schenectady T464 Supplied only as 3 mo
complete brushes
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GRAPHITE PRODUCT NO._249

Characterization

TYPE: gross composite; carbon graphite-copper; powdered metal baked with graphite
and pitch; used on slip rings and low voltage DC motors and as brushes

MFG: graphite, pitch, metal; molded and baked but nbt graphitized; not impregnated;
finishing operations as required; 100-2000 1b batch size

ANALYTICAL: Ash
Av. value >,5%
Std, dev. (%) <30
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F

Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. {10%psi) 3 15
Density (g/cc) 1.9 >2
C. Exp. (10%/°C)

Therm. Cond.

{cal-cm/sec tm2*K)

S. Res. (10%ohm cm) 50 15
Hardness 208 13

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon G-19 cyl 1/8-6" $1-10/1b 10-100 T/yr 2 mo
blk 1-6"
rod .01-1/8"
plt<1/16-1"
pipe <1/2-6"
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GRAPHITE PRODUCT NO._z30

Characterization

TYPE: gross composite; graphite-metal-resin; powdered copper mixed with graphite and
“resin and molded to size; for brushes in low voltage field on such applications as

MFG: graphite, resin, copper powder; molded and baked helow melting point of copper;
E?impregnated; finishing operations as required; 100-2000 1b batchsize

ANALYTICAL: Ash Cu
Av. value >.5% 30% (as ash)
Std. dev. (%) <30 17
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F
Y. Mod. (108psi) 3.5

T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (103psi) 3 >20
Density {g/cc) >2.2 >2
C. Exp. (10%/°C) 6

Therm. Cond.

(cal-cm/sec cm2°K)

S. Res. (10*ohm cm) 5 15
Hardness 15S 40

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon M-30 cyl 1/8-6" $1-10/1b 10-100 T/yr 1 mo
blk 1-6"
rod . 01-1/8"
plt <1/16-1"
pipe < 1/2-6"
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GRAPHITE PRODUCT NO..25i

Characterization

TYPE: gross composite; graphite-metal-resin; powdered silver mixed with graphite and
resin and molded to size; sintered type; for brushes

MFG: graphite-resin-silver powder; molded and baked below melting point of silver;
not impregnated; finishing operations as required; 100-2000 b batch size

ANALYTICAL: Ash Ag
Av., value >.5% 55%
Std. desr. (%J <30 18
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi)
T. Str. (103psi)
C. Str. (103psi)

Flex. Str. (10%psi) 3 15
Density (g/cc) >2.2 >2
C. Exp. (10%/°C)

Therm. Cond.

(cal-cm/sec cm2°K)

5. Res. {(10%ohm cm) 6 20
Hardness 278 15

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Pure Carbon 5-50 cyl 1/8-6" $1C0-100/1b 10-100 T/yr 2 mc
blk 1-6"
rod . 01~1/8"
plt <1/16.1"
pipe < 1/2-6"
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Alloyed Graphite Products (Nos. 252 through 256)

As in metal systems, there appears to be a potential for an
almost limitless number of graphite-base alloy systems. However,
this category of material has not been fully exploited and relatively
few graphite products in this class are contained in this directory.
For the requirements of this directory, alloyed graphite products are
defined as a graphite-base body containing more than 50 percent graph-
ite and at least one other component which is either partially or wholly
"soluble'' in the graphite matrix. Also, for simplicity, alloyed graphite
products are limited to two subclasses.

Metallo-pyrolytic graphite alloy (No. 252), as the name implies,
is produced by a pyrolytic method wherein gaseous hydrocarbons are
decomposed together with metallic compounds such as metal halides.
The properties of this type of material are similar to pyrolytic graph-
ite but modified by the addition of one or more components.

Graphite-boron alloy type {Nos. 253-256) is proving to be very
popular and is produced by molding or extruding techniques. After
final graphitization, the boron may be present as boron carbide which
is a separate, distinguishable phase from the graphite lattice. Although
this makes the graphite-boron system appear as a composite, it is
classified in the directory as an alloyed graphite product.
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GRAPHITE PRODUCT NO._252

Characterization

TYPE: graphite alloy; metallo-pyrolytic; good electrical conductivity; good thermal

hi

istant

conductivity; high purity; good nuclear porperties; low porosity; chemical resistant;

MFG: manufacturing methods claimed to be proprietary

ANALYTICAL:

PROPERTIES:

Y. Mod. (106psi)

T. Str, (10%psi)

C. Str. (10%psi)

Flex. Str. (10%psi)
Density (g/cc)

C. Exp. (10€/°C)
Therm. Cond.
{cal-cm/sec cm2°K)
S. Res. {10-*ohm cm)

Test Specimen With Grain Against Grain

Typical H.T. Prop.

or
Method Av.Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

1.3-1.5

.01-,02

Supplier’'s Availability

SUPPLIER

Atomergic
Chemetals

GRADES SIZES & SHAPES PRICE
Vitreous plt <1/4" >$100/1b
Carbon pipe
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GRAPHITE PRODUCT NO..2:3

Characterization

TYPE: graphite alloy; molded; max grain size .015"; graphite-boron; low friction; long
experience; high production; used for bearings, brushes, blades, pistons, and
valves

MFG: lamp black, petroleum coke, boron, pitch, ; pulverized and mixed hot; molded;
baked and graphitized; no impregnation; finishing operations as required; 1-20T
batch size

ANALYTICAL:
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10°psi)
T. Str. (103psi)
C. Str. (10%psi)
Fiex. Str, (10%psi) NEMA 2.4
Density (g/cc) NEMA 1.5¢9
C. Exp. (105/°C)
Therm. Cond.
{cal-cm/sec cm2*K)
$. Res. (104ohm cm) NEMA 6.5
Hardness Scleroscope 45
Supplier’'s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Stackpole 417 cyl 1/8-3" $1-10/1b 10-100 T/yr

blk 13"

rod 10 mil-1/8"

plt 1/16-1"

pipe 1/2-3"
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GRAPHITE PRODUCT NO._254

Characterization

TYPE: pyrolytic boron nitride, graphite alloy; low coeff. therm. exp.; high strength;
highelectrical resistance; good thermal insulator and conductor; high purity; high density;
low porosity; highly oriented; chemical resistant; hightemperature oxidation resistant

MFG; inorganic salt; machined and ground; less than 100 1b batch size

ANALYTICAL:
Less than 100 ppm total impurities

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) 3

T. Str. (10%psi)
C. Str. (10%psi)

Flex. Str. (103psi} 15

Density (g/cc) 2.0-2.15

C. Exp. (106/°C) 1 25
Therm. Cond.

(cal-cm/sec cm2*K) 0.15 25

S. Res. (10%ohm cm)

Oxidation resistance in moving air at one atmosphere less than 0.001 in, per hr. at
1300C. No oxidation below 700C. Inert to almost all reagents at room temperature.
Inert to a large number of reagents at temperatures over 1000C,

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Super-Temp Pyrolytic plt . 030-500" $10-100/1b <10 T/yr -2 mo
Boron Nitride up to 6" x 9"
cyl 1/4-6" dia
up to 9" lg
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GRAPHITE PRODUCT NO._235

Characterization

TYPE: graphite-boron alloy; used for nuclear reactor shielding

MFG: calcined petroleum coke and coal tar pitch, boron; graphitized over 2500C;

Acheson electric furnace; 1-20T batch size

(1) Sonic

(2) ASTM-C-190-49
(3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"

(7) Volt/amps
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ANALYTICAL: B

Av. value 5% min

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or

Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (108psi) {1) 1.2 0.8
T. Str. (10%psi) (2) . 88 .81

C. Str. (10%psi) (3) 3.7 3.8

Flex. Str. (10%psi) (4) 1.7 1.3

Density (g/cc) (5) 1.57

C. Exp. (10¢/°C) 6) 1.9 3.0

Therm. Cond.

{cal-cm/sec cm2°K) 0. 35 0,28

S. Res. (104ohm cm) (7} 8.8 11.1

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Union Carbide CGC blkup to 12 x 12 $1-10/ib 10-100 100-3M 4 mo

T/yr T/yr



GRAPHITE PRODUCT NO._236 _

Characterization

TYPE: graphite-boron alloy; used for nuclear reactor shielding

MFEG: calcined petroleum coke and coal tar pitch, boron; graphitized over 2500C;
Acheson electric furnace; 1-20T batch size

ANALYTICAL: B

Av. value 7% min

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
— or

Method Av.Value  Std.dev.(%)  Av.Value Std. dev.(%%) 1300F  4000F

Y. Mod. (105psi) {1) 1.2 0.8
T. Str. (10%psi) {2} .88 .81

C. Str, (103psi) {3 3.7 3.8

Flex, Str. (10%psi) {4) 1,7 1,3

Density (g/cc) {5) 1.57

C. Exp. (105/°C) (6) 1.9 3.0
Therm. Cond.

(cal-cm/sec cm2*K) 0. 35 0,28

S. Res, (1040ohm cm) (7) 8.8 1i.1

Supplier’s Availability
SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide CGD blk up to 12"x12" $1-10/1b 10-100 100-3M 4 mo
T/yr Tlyr
(1) Sonic

(2) ASTM-C-190-49

(3) ASTM-C-109-54T
(4} ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
{7) Volt/amps
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Foamed Graphite Products (Nos. 257 through 262)

The term, "foamed'' graphite, refers to graphite bodies with
densities less than 1.2 g/cc or a porosity exceeding 50 percent voids
by volume and which are produced by a foaming process. Only a few
graphite products of this type are included in the directory and these
are mostly pyrolytic graphite foams.

The pyrolytic graphite foams are pure, highly oriented mater-
ials with similar anisotropic properties characteristic of pyrolytic
graphite. They have high temperature stability, chemical inertness,
and low thermal conductivity, making them attractive for potential
applications for use as bulk insulation in environments of both high
temperature and cryogenic conditions.

It is also practical to produce foamed graphite products by
techniques other than pyrolytic and three such products are shown.

The unique characteristics of foamed graphite products with
respect to high and low temperature insulation are very interesting
for components exposed to severe environmental situations in military
and aerospace missions.
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GRAPHITE PRODUCT NO._257

Characterization

TYPE: pyrolytic graphite foam; good thermal insulator; high purity;low density; highly
oriented; chemical resistant; low hardness; used for insulation

MFG: gaseous hydrocarbon; graphitized over 2500C; impregnated; machined; less than

100 1b batch size

ANALYTICAL:
Av. value

Ash

0.05%  300ppm impurities

PROPERTIES:

Y. Mod. {10%psi}

T. Str. (103psi)

C. Str. (103psi)

Flex. Str. (103psi)
Density (g/cc)

C. Exp. (106/°C)
Therm, Cond.
{cal-cm/sec cm2°K)
S. Res. {(10%0hm cm)

Test Specimen With Grain

or
Method

Against Grain Typical H.T. Prop.

Av. Value  Std. dev.(%) Av. Value  Std. dev.(%) 1300F 4000F

0.2 gm/cc

Supplier's Availability

SUPPLIER

Space Age Matl's

GRADES SIZES & SHAPES PRICE RATE or CAP, DEL.

Foamite LD chopped and >$100/1b 2-3 mo

block foam

<10 T/yr
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GRAPHITE PRODUCT NO.258

Characterization

TYPE: graphite foam; good thermal insulator; high reproducibility; high porosity;
chemical resistant; high permeability; long experience; used as filters and diffusers

MFG: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; 1-20T batch size

ANALYTICAL: Ash
Ev. value « 1-,5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
_— or
Method Av.Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  AQOQOF
Y. Mod. (10%psi) (1) 0.2
T. Str. (103psi) {2) .07
C. Str. (103psi) (3) 0.4
Flex. Str. (103psi) (4) 0.2
Density (g/cc) (5) 1. 03
C. Exp. (10%/°C) (6) 2.0
Therm. Cond.
(cal-cm/sec cm2°*K) (7) 16
S. Res. (104ohm cm) (8) 38.0
% Porosity 48

Ave. permeability - water (at T0F, 5 psi) 1" thk. plt - 90 gal/ftz /min

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide Porous Graphite cyl 7-1/4" $1-10/1b 10-100 T/yr 1 mo
25 blk 9'x 14''x 14"

pipe 1-3/4" OD

(1) Sonic

(2) ASTM-C-190-49

(3) ASTM-C-109-54T
(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) cyl 1/2-1" dia x 6" 1g
(8) Volt/amps
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GRAPHITE PRODUCT NO. 259

Characterization

TYPE: graphite foam; good thermal insulator; high reproducibility; high porosity;

chemical resistant; high permeability; long experience; used as filters and
gnp Yy g exp

diffusers

MFG: calcined petroleum coke; graphitized over 2500C;;Acheson electric furnace;
machined; 1-20T batch size

ANALYTICAL: Ash
Av. value . 1-.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Value  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi) (1) 0.3
T. Str. (10%psi) (2) . 07
C. Str. (10%psi) (3) 0.5
Flex. Str. (103psi) (4) 0.3
Density (g/cc) (5) 1. 04
C. Exp. (10%/°C) (6) 2.0
Therm. Cond.
(cal-cm/sec cm2*K) (7) .18
S. Res. (10%0hm cm) {8) 33.0
% Porosity 48

Ave, permeability - water (at 70F, 5 psi) 1" thk. plt - 30 ga.l/ftzlmin

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide Porous Graphite cyl 7-1/4" $1-10/1b 10-100 T/yr 1 mo
45 blk 9"x 14'"'x 14"

pipe 1-3/4" OD

(1) Sonmic

(2) ASTM-C-190-49

(3) ASTM-C-109-54T

(4) ASTM-C-78-49

(5) Wt/volume

(6) bar 5/16" x 5/8" x 6"
(7) cyl 1/2-1" dia x 6" 1g
(8) Volt/amps
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GRAPHITE PRODUCT NO._269

Characterization

7YPE: graphite foam; good thermal insulator; high reproducibility; high porosity; chemical
chemical resistant; high permeability; long experience; used as filters and diffusers

MFG: calcined petroleum coke; graphitized over 2500C; Acheson electric furnace;
machined; 1-20T batch size

ANALYTICAL: Ash
Av. value . 1-.5%
PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.
- or
Method Av.Vaiue  Std.dev.(%)  Av.Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi) {1) 0.3
T. Str. (103%psi) {(2) 0.2
C. Str. (10%psi) (3) 0.6

Flex. Str. (103psi) (4) 0.4

Density (g/cc) {5) 1.05
C. Exp. (10%4/°C)
Therm. Cond.

(cal-cm/sec cm2°K) (6) 0.21

S. Res. (10%chm cm) (1) 30.0

% Porosity 48

Ave permeability - water (at 70°F, 5psi) 1" thk plt
10 gal/ft? /min

Supplier's Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.
Union Carbide Porous Graphite cyl 7-1/4" $1-10/1b  10-100 T/yr 1 mo
60 blk 9x 14x 14" '

pipe 1-3/4" OD

(1} Sonic

(2) ASTM-C-190-49

(3) ASTM-C-109-545

(4) ASTM-C-78-49

(5) Wt/volume

(6) cyl 1/2-1" dia x 6" 1g
(7) Volt/amps
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GRAPHITE PRODUCT NO. 261 _

Characterization

TYPE: pyrolytic graphite foam; good thermal insulator; low density; highly oriented;
chemical resistant; used for insulation

MFG: gaseous hydrocarbon; graphitized above 2500C; impregnated; machined and
ground; less than 100 1b batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Methed Av. Value  Std. dev.(%)  Av.Value  Std. dev.(%) 1300F  4000F
Y. Mod. (10%psi)
T. Str, {103psi)
C. Str. (103%psi)
Flex. Str. {103psi)
Density {g/cc) 0.8 gm/cc
C. Exp. (10%/°C)
Therm. Cond.
{cal-cm/sec cm2’K)
S. Res. (104chm cm)

Supplier’s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Space Age Matl's  Foamite MD plt >$100/1b <10 T/yr 2-3 mo
chopped and blk
form and molded shapes
(up to 18" dia x 20" 1g)
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GRAPHITE PRODUCT NO..262

Characterization

TYPE: Pyrolytic graphite foam; good thermal insulator; high purity; high density; low
friction; low porosity; highly oriented; chemical resistant; nsed for insulation

MFG: gaseous hydrocarbon; graphitized over 2500C; impregnated; machined and
ground; less than 100 1b batch size

ANALYTICAL:

PROPERTIES: Test Specimen With Grain Against Grain Typical H.T. Prop.

or
Method Av.Value  Std. dev.{%) Av. Value  Std. dev.(%) 1300F 4000F

Y. Mod. (10%psi)

T. Str, (103psi)

C. Str. {(10%psi)

Flex. Str. (10%psi)

Density (g/cc) 1.5-2, 1 gm/cc
C. Exp. (105/°C)

Therm. Cond.

{cal-cm/sec cm2*K)

S. Res. (10*ohm cm)

Supplier’'s Availability

SUPPLIER GRADES SIZES & SHAPES PRICE RATE or CAP. DEL.

Space Age Matl's Foamite HD plt »>$100/1b <10 T/yr 2-3 mo
chopped and blk
form and molded shapes
(up to 18" dia x 20" 1g)
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SUPPLIERS' INDEX

Numbers in parentheses show graphite product number associated with
supplier's grade which precedes it. Suppliers are listed alphabetically and
their grades are in either alphabetical or numerical order. A dash indicates
no supplier's grade designation.

ATOMERGIC CHEMETALS

Pyrolytic Graphite (174), Vitreous Carbon (252)

CARBORUNDUM -{GRAPHITE PRODUCTS DIVISION)

ER83 (1), CGE (110,161, 162, 169), CGR (110, 161, 162, 169),
Graph-I-Tite "A" (90), Graph-I-Tite "G'" (91), Graph-I-Tite "GH0" (111},
Graph-I-Tite '"G92" {112), GS5.{86), GSP (87), GSX (88), GSXP (89},
GSCY-2 (186), GSCY-5 (186), GSCY-10 (186), GSCY-30 (186),

GSGC-2 (187), GSGC-5 (187), GSGC-10 (187), GSGC-30 {187),

GSCC-2 (194), GSCC-8 (194), GSGC-2 (195), GSGC-8 (195), Chopped
fibers (181)

DURAMIC PRODUCTS, INC.

D-555 (4), D-657 (3), D-775 (2), D-857 (173)

GENERAL ELECTRIC COMPANY-DETROIT

Processed Graphite (214), Pyro (175)

GENERAL ELECTRIC - SCHENECTADY

456 (236), L352 (246), ME 11 (34), ME 12 (215), ME 14 (5), ME 24 (247),
ME 53 (219), R310 (216}, R776 (217), T117 (218), T464 (248)

GREAT LAKES CARBON CORPORATION

H205 (6), H205-85 (7), H249 (92), HC (113, 165, 166, 170), HL (114, 167),
HL-8 (115), HL-9 (116), HL-10 (117), HLM (118, 119, 120), HLM-50 (121),
HLM-85 (122, 123, 124), HPC (125, 126), HPL (127), HPL-8 (128),

HPL-9 (129), HPL-10 (130}, MHLM (77), MHLM-85 (78), TL (131),

TPL (132)

HITCO

G-1550 {196), GC 20-1 (188), GF-1558 (205), GFA-1/4 (182), GFA-1/2 (182},
GY2-1 (188), GY7-1 (188), Pyrocarb (209)
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MINNESOTA MINING & MANUFACTURING COMPANY

"Pluton'" B (197), "Pluton" D (183), "Pluton' H Roving (184),
"Pluton'' -1 (198), "Pluton'' H-31 (189)

OHIO CARBON COMPANY

2BE (63), 2D8D (8), 2D9B (9), BILA (10), ME (11}, W97 (12)
POCO CARBON COMPANY

AXF (I3), AXM (14), AXZ (15)

PURE CARBON COMPANY

S56HT (219), DS-13 (16), FC-13 (212), G- (210), G-9 (17), G-19 (249),
G-32 (211), G-88-C (18), GC-95 {213), L&5 (19), L56 (20), M-30 (250},
P-03 (23), P-3W (22), P-9 (21), P-9N (220), P-11 (221), P-59L (222),
P-692 (223), S-50 (251), SK-45 (224)

RAYTHEON MANUFACTURING COMPANY

Pyrolytic Graphite (176)

SPACE AGE MATERIALS

100 (177), 101A (177), 110 {177), Foamite LD {257), Foamite MD (261),
Foamite HD {262)

SPEER CARBON COMPANY

0-15 (93), 9RL (24) 39RL (25), 250 {(94), 350 (26), 357 (27), 521 (28),
580 (98), 581 (95), 610 (29), 614 (30), 619 (31), 621 (32), 661 (225),
669 (226), 672 (227), 673 (228), 700 (30, 133, 134, 135, 163, 164),
702 (33), 7T11GL (96), 780GL (96), 873RL (136), 8735 (137), 8755 (138),
886RL (97), 886S (98), 886W (99), 890RL (100), 890S (101), 890W (102),
896G (139), 900 (103, 140, 141, 142), 990 (28), 3499 (34), 3499S (35),
4007 (36), 4110 (38), 4029 (37), 5473 (229), 7110 (39), 7479 (143),

7716 (40), 8811 (104), 8645 (41), 8882 (44), 8826 (44), 9134 (43),

9135 (42), 9139 (42), 9326 (45), 9372 (46), 9420 (47), 9429 (48),

9457 (49), E-3 (50), E-22 (51), E-23 (52), E-24 (52), E-25 (53),

E-27 (52), E-28 (37), £-34 (37), E-35 (37), E-37 {54), E-38 (53),

E-41 (57), E-43 (52), E-44 (53), E-45 (57), E-46 (55), E-48 (56),
E-50 (57), E-51 (58), E-57 (49), EH (59), H (60), KK-8 (61), KK-10
(61), KK-12 {62), SX-4 (144), SX-5 (145)
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STACKPOLE CARBON COMPANY

51 (230), 304 (231), 331 (65), 378 (232), 417 (253), 423 (233),

605 (234), 741 (235), 774 (236), 2000 (66), 2020 (67), 6056 (105),
HB1-4 (146), HBX (147), K1 (106), L1 (63), L31 (64), SG211 (237),
SK217B (238), SK314 {239), X845S (240)

SUPER - TEMP CORPORATION

Pyrolytic Graphite (178), Reinforced Pyrolytic Graphite (179),
Pyrolytic Boron Nitride (254)

UNION CARBIDE CORPORATION

AGLR (149, 152), AGLX (150, 151), AGOT (148), AGR (149, 152,
168), AGSR (107, 149, 152, 168), AGSX (109, 150, 151), AGX
(150, 151), ATJ (68), ATJS (69), ATL (79, 153), AUC (108, 154,
155), CCH (160), CCP~72 (72), CCT (70), CDG (80, 81), CDJ-83
(72), CFW (82), CFZ (83), CGC (255), CGD (256), CGW (71),
CMB (73), CS (156, 157), JTA (241), PT-0178 (242), PTA (243),
PTB (244), RVA (84), RVC (85), RVD (74}, TSX (158), VCK (199),
VCL {200), VYB 70-1/2 (191), VYB 105-1/5 (190), WCA (201),
WCG (202), WCJT (203), WCL (204), WDF (206), WFA {(185), WYB
125-1/5 (193}, YBF (159), ZTA (172), ZTB (171), Grafoil Tape
(207), Grafoil Laminate (208), Karbate No. 22 (245), Porous Graph-
ite 25 (258), Porous Graphite 45 (259), Porous Graphite 60 (260),
Pyrolytic (180), Thornel 25 WYD 115-1/2 (192)

U. S. GRAPHITE COMPANY

2 (75)

VITREOUS CARRBRON CORPORATION OF AMERICA

1 (76)
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SHAPE AND SIZI INDEX

Eighteen categories of shapes and sizes are indicated
below. If a graphite product is supplied within a given
form and size range, its number is showm.

CYLINDER - - Solid Stock and Spheres, 1/8" - 3" Diameter

5, 8-24, 34-35, 44, 63, 70, 72, 74-76, 83, 84, 86-91, 93, 94, 96-

104, 106-109, 111-112, 114-118, 121, 122, 125-133, 136, 143, 144,
146, 147, 149-150, 154-157, 178, 209-213, 215-224, 230, 232-234,
236, 237, 240, 241, 247, 249-251, 253, 254

CYLINDER - -80lid Stock and Spheres, 3" - 45" Diameter

5-24, 34, 35,38, 39,44, 63, 68, 69, 71, 72, 74-79, 82-85, 87, 89-
94, 96, 98, 100-104, 110-117, 119-121, 123, 124, 126-139, 143,
144, 146, 147, 149-155, 157, 161-172, 178, 209-213, 215-224, 232-
234, 236 241, 242, 244, 247, 249-251, 258-260

CYLINDER - - Solid Stock and Spheres, Greater Than 45" Diameter

77-79, 82, 169, 170

BLOCK - - Rectilinear, Solid Stock, Up to 24" Wicde, 6' - 24" Thick

2-23, 25-34, 36-40, 44-69, 71, 73, 75, 79, 94, 104, 105, 107, 114-
119, 122, 123, 126-132, 144-148, 150, 151, 157-159, 173, 179, 210-
213, 215-229, 231-240, 249-251, 253, 255, 256, 258-260

B LOCK- - Rectilinear, Solid Stock, Up to 24" Wide, 6" - 24" Thick

3, 6, 7, 64, 67-069, 71, 79, 120, 124, 126, 139, 148, 151, 152,
157-159, 168, 235

LARGE BLOCE--Rectilinear, Solid Stock, More Than 1" Thick,
24' - 48" Wide

67, 79, 120, 121

LARGE BLOCK-- Réctilinear, Solid Stock, More Than I'" Thick,
More Than 48" Wide

67, 79, 168

ROD--10mils - 1/16" Diameter

16-23, 63, 146, 147, 210-213, 215-224, 232-234, 236, 237, 240,
249-251, 253
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ROD~-1/16" - 1/8" Diameter

5, 16-23, 34, 210-213, 215-224, 232-234, 236, 237, 240, 249-251,
253

PLATE--Less Than 1/16" Thick

8-12, 16-23, 63, 146, 147,175, 177, 178, 180, 210-214, 219~
224, 232-234, 236, 237, 240, 253

PLATE--1/16" -~ 1/4" Thick

8-23, 34, 146, 147, 175, 177, 178, 180, 208, 210-214, 232-234,
236, 237, 240, 249251

PLATE--1/4" - 1" Thick

8-23, 34, 63, 76, 80, 81, 109, 146, 147, 149, 150, 175, 177-
180, 208, 210-214, 230, 232-234, 236, 237, 249-251, 253

PIPE & TUBE - - (Ratic of Length to Diameter at Least 3:1)}, Less Than
1/2" O. D.

g8-12, 16-23, 63, 88-91, 175, 180, 210-213, 219-224, 232-234, 236,
237, 249-251 :

PIPE & TUBE - - (Ratio of Length to Diameter at Least 3:1), 1/2" -
10" Q. D,

8-12, 16-23, 63, 88-91, 95, 112, 175, 180, 210-214, 219-224,
230, 232-234, 236, 237, 240, 245, 249-251, 253, 258-260

PIPE & TUBE - - (Ratio of Length to Diameter at Least 3:1), Greater
Than 10" O, D,

175

FLEXIBLE GRAPHITE

175, 194-207

SHORT FIBERS- -~ Less Than 1" Long

181-183, 185
YARNS

186-193
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UNIQUE CHARACTERISTICS INDEX

Unique characteristics are listed alphabetically
followed by graphite product numbers.,

ABRASION RESISTANT

13, 19, 20, 26, 38-43, 46, 47, 59, 72, 76, 93, 104, 177, 188, 229

ALLOYED

253-256

CHEMICAL RESISTANT

13, 16, 41, 46, 76, 88, 89-91, 104, 134, 140, 142, 177, 178, 180,
181, 182, 187, 188, 194, 196, 205, 207-209, 213, 214, 231, 239,
245, 252, 254, 257-262

COEFFICIENT OF THERMAL EXPANSION-LOW

2, 16-20, 22, 23, 76, 92, 96, 97, 99, 101, 133, 135-137, 163, 164,
175, 176, 178, 180, 207, 208, 211, 213, 219, 223, 254

COMPOSITE

209-251

COST-LOW

3, 6, 7, 26, 62, 68, 77-81, 86-89, 94-107, 109, 113-143, 146-
159, 163-168, 170

DENSITY-HIGH

1, 7, 45, 62, 69, 71, 74, 82-84, 90-92, 111, 112, 171-180, 210,
213, 220-229, 231, 236-241, 245, 249-251, 254

DENSITY-LOW

40, 205-208, 212, 243, 244, 257, 261

ELECTRICAL CONDUCTIVITY-GOOD

1, 16-23, 61, 76-78, 88, 89, 91, 92, 101, 103, 111-118, 120, 122-
135, 137, 138, 140-142, 146, 147, 163-167, 170, 175-178, 180, 188,
189, 196, 207, 208, 211, 213, 214, 223, 225, 227, 228, 236, 237,
240, 252
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ELECTRICAL RESISTANCE-HIGH

13-15, 27, 28, 31-33, 37, 47-49, 51-58, 60, 176, 179, 180, 207,
208, 212, 254

EXPERIENCE-LONG

17, 19-26, 29, 31-44, 46-48, 50-54, 57, 59, 60, 63-65, 68, 70,
79-81, 84, 93-104, 106-109, 113-117, 121, 126-136, 139, 141,
142, 146-160, 163-168, 170, 199, 211, 219, 221, 223-240, 245,
253, 258-260

EXTRUDED

86-170

FIBROUS

181-193

FLEXIBLE

194-208
FOAMED
257-262

FRICTION-LOW

16-23, 38, 39, 41, 46, 49, 59, 76, 93, 106, 178, 198, 211, 219,
223, 229, 233-235, 238, 253, 262

HARDNESS -LOW

17, 59, 178, 211, 257

HARDNESS-HIGH

6, 7, 12, 26, 41, 47, 94, 222, 223

HIGH TEMPERATURE OXIDATION-RESISTANT

16, 19, 20, 22-25, 38, 39, 69, 96, 97, 100, 102, 135, 136, 163,
182, 188, 205, 213, 219, 235, 241, 252, 254

HOT WORKED

171-173, 241
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ISOTROPIC

13, 85

LOW IN GAS EVOLUTION

73
MOLDED
1-85, 217, 220, 225-230, 233, 234, 239, 253

NUCLEAR PROPERTIES-GOOD

16, 76, 89, 91, 96, 97, 100, 111, 112, 136, 142, 148, 158, 175-
180, 207, 208, 214, 252

ORIENTED

142, 171, 172, 176, 177, 180, 207, 208, 214, 254, 257, 261, 262

PERMEABILITY-CONTROLLED HIGH

258-260

POROSITY-LOW

5, 13, 16, 21-23, 41, 46, 62, 69, 71, 76, 82, 83, 90, 91, 103, 104,
132, 134, 140-142, 171-174, 176-178, 180, 188, 196, 207-209, 212-
214, 219, 222, 223, 229, 238, 245, 252, 254, 262

PRODUCTION-HIGH

34, 35, 40, 42-44, 63-65, 68, 79, 95, 96, 98, 100-103, 105-107,
113-117, 125-131, 133-135, 140-142, 144, 146, 147, 149-153,
156, 157, 163-168, 170, 196, 229-240, 245, 253

PURITY-HIGH

4, 16, 24, 25, 70, 76, 87, 89, 91, 96, 97, 99, 100, 102, 108, 111,
112, 114-117, 127-132, 134, 136, 142, 148, 154, 158, 160, 167, 176-
182, 187, 188, 196, 205, 207-209, 214,252, 254, 257, 262

PYROLYTIC

174-180, 252, 257, 261, 262
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REPRODUCIBILITY-HIGH

13, 14, 16-25, 29, 31, 34-37, 39, 40, 42-44, 46-53, 55-69, 71,
74, 76-78, 82-85, 88-91, 94, 105, 106, 111, 112, 114-117, 119--
124, 127-132, 139, 143, 144, 147, 167, 171, 172, 177, 178, 181,
186-188, 194, 196, 201, 205, 207, 208, 211, 213, 214, 219, 223-
225, 227-229, 231, 232, 235, 238, 239, 258-260

RESIN REINFORCEMENT

190, 191, 193, 196

SIZES-LARGE

67, 74, 76, 77, 79, 82-84, 107, 117, 149, 152-155, 167, 168, 245

SIZES -SMALL

13-15, 41, 105-108, 149, 152-155, 167, 168, 245

STRENGTH-HIGH

1, 6, 7, 12-14, 16, 18-23, 25, 26, 29, 31, 34, 35, 41-48, 53, 60,
62, 68-74, 83, 84, 90-92, 94, 96-102, 104, 111, 112, 132, 136,
137, 144, 145, 171, 172, 175-180, 186, 188, 194, 196, 205, 209,
211, 213, 214, 219, 221, 223, 224, 231, 239, 241, 254

THERMAL CONDUCTIVITY-GOQOD

1, 16-23, 76, 88, 92, 101, 106, 111, 112, 119, 133, 146, 147, 164,
171, 172, 174-178, 180, 182, 188, 196, 207-209, 213, 223, 236, 237,
240, 252, 254

THERMAL INSULATION-GOOD

40, 175-177, 179, 180, 206-208, 223, 254, 257-262

THERMAL SHOCK RESISTANT

168
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COMPOSITION INDEX

Elements, compounds, and raw materials making up

the graphite body are listed alphabetically, followed
by graphite product numbers.

BARIUM FLUORIDE

230

BORON

217, 230, 233, 234, 248, 253, 255, 256

COAL TAR PITCH

5, 8-12, 16, 18-26, 34~36, 38-46, 59, 60, 64-71, 74, 77-80,
82-91, 94-104, 106, 108, 109, 110, 113-148, 150, 151, 153

167, 170.172, 197, 212, 215, 217, 218, 220-224, 230-235,
239, 242-245, 247-249, 253, 255, 256

COPPER

222, 226-228, 236, 240, 249, 250

FIBER, SYNTHETIC

179

FIBER, CELLULOSE

179, 181, 182, 185-188, 190-196, 199-206, 242-244
GRAPHITE, ARTIFICIAL

5, 10, 16, 27, 31, 32, 46, 93, 94, 214, 215, 223, 234
GRAPHITE, NATURAL

5, 11, 12, 17-23, 30, 33, 72, 75, 210-21%, 216, 221-229, 236-238,
240, 249, 250, 251

HYDROCARBON, GASEQUS

90, 91, 175-180, 209, 214, 257, 261, 262
INORGANIC SALT

5, 213, 219, 220, 254
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IRON
222

LAMP BLACK

5, 9, 18-20, 28, 37, 47-49, 52-58, 64, 72, 73, 219, 233.235,
246, 248, 253

LEAD
222, 229

ME TAL
5, 11, 221, 249

MOLYBDENUM

217, 234

MOLYBDENUM DISULFIDE

217, 233, 247, 248

NITROGEN

183, 189, 197

PETROLEUM COKE (Calcined)

1, 5, 9, 12, 16, 24-26, 34-36, 38-45, 50, 51, 5963, 65-71, 73,
74, 77-91, 95-104, 106, 107-172, 215, 218, 220, 230-233, 239, 241,
245-248, 253, 255-260

PETROLEUM PITCH

5, 63

PHOSPHORUS

197
RESIN

5, 17, 76, 90, 91, 209-211, 216~218, 223, 231, 233, 236~240, 250, 251



SILICON

222, 241
SILVER

224, 237, 251

VANADIUM

217

ZIRCONIUM DIBORIDE

241
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PROPERTY INDEX

Listing of properties is grouped in accordance with
mechanical properties, physical properties, elec-
trical properties, and chemical properties.
Graphite product numbers are identified with each
property category as indicated by a range under
each property. Following each property category,
the graphite product numbers are shown.

YOUNG'S M()ODULUS - -at Room Temperature, WITH the Grain
(Av. 10 psi)

Less than 1: 15, 19, 22, 24, 33, 35, 80, B1, 135, 163, 167, 168, 170,
207, 258, 260

lto2: 2-4, 6, 7, 13, 14, 16, 17, 20, 21, 23, 25, 34, 36, 40, 42,
47, 48, 59, 60, 64-71, 73, 77, 78, 82-92, 96-100, 102, 106-109,
111-121, 123-133, 136-138, 141, 142, 144, 146-160, 164-166,
175, 210, 211, 215, 219, 221, 223, 235, 239, 242, 255, 256

2tob5: 5, 61, 72, 74, 75, 76, 103, 122, 171-173, 176-178, 180, 209,
218, 222, 229-232, 238, 245, 250, 254

5 to 10: None

10 to 20: None

Over 50: 243

YOUNG'S MODULUS- -at Room Temperature, AGAINST the Grain
{Av. 106 psi)

Less than 1: 15, 86-89, 106, 109, 111, 112, 146, 147, 149, 150, 152,
154, 160, 166-168, 170-172, 255, 256

lto 2: 2-4, 6, 7, 13, 14, 24, 35, 42-44, 64, 65, 67-71, 74, 77, 78,
82-85, 90-92, 103, 113-133, 136-138, 141, 142, 144, 148, 151,
153, 155, 157-159, 165, 173, 230-232, 235, 239, 242

2tob: 72, 175, 177, 180, 238

5 to 10: 5

10 to 50: 243

Over 50: None
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TENSILE STRENGTH-=--at Room Temperature, WITH the Grain
(Av. 103 psi)

Less than 1; 40, 80, 81, 110, 113-117, 121, 131, 139, 152, 161, 162,
165-170, 255, 256, 258-260

1to2: 2, 4, 24-26, 34-36, 38, 59, 61, 77-79, 82, 87, 89, 100-103,
107, 109, 110, 118-120, 125-130, 132-134, 136-138, 141, 142,
144, 148-151, 153-160, 175, 179, 207

2tob5: 3, 6, 7, 16, 20, 22, 23, 41-44, 46-48, 60, 68-70, 74, 75,
83-86, 88-92, 94, 96-99, 111, 112, 12.2-1124, 135, 145, 172, 173,
209, 210, 219, 229, 244

5 to 10: 13, 14, 21, 72, 167, 213, 221-223

10 to 30: 176-178, 180

Over 30: None

TENSILE STRENGTH- -at Room Temperature, AGAINST the Grain
{Av. 103 psi)

Less than 1: 113-117, 120, 121, 131, 139, 149, 152, 154, 160, 165-168,
170, 177-179, 255, 256

1to2: 2, 4, 24-26, 34, 35, 38, 44, 77-79, 82, 85-89, 96, 98, 100,
103, 111, 112, 118, 119, 122-130, 132, 133, 136-138, 141, 142,
144, 145, 148, 150, 151, 153, 155, 157-159, 172, 180, 244

2tob: 3, 6, 7, 42, 43, 68-70, 74, 83, 84, 90-92, 163, 173

5 to 10: 44, 72

10 to 30: 175, 209

Over 30: None

COMPRESSIVE STRENG TH- -at Room Temperature, WITH the Grain
(Av. 103 psi)

Less than 2: 101, 162, 166, 168, 239, 258-260

2to5: 41, 87, 89, 106, 110, 113, 115-117, 120, 121, 127-132, 135, 139,
147, 149, 152, 154, 155, 160, 161, 163, 165, 167, 169, 170, 243,
255, 256

5to 10: 2-4, 6, 7, 9, 15, 24-26, 34-36, 38, 40, 42-44, 47, 59, 61, 68, 70,
77-79, 82-84, 86, 88, 89, 92, 96-100, 102, 103, 111, 112, 114,
118, 119, 122-126, 133, 134, 136-138, 141, 142, 144-146, 148,
150, 151, 153, 157-159, 171, 172, 210, 245

10 to 50: 12-14, 16, 20-23, 46, 48, 60, 64-67, 69, 71, 72, 74, 75, 85,
90, 91, 94, 173, 177-180, 213, 219, 221-223, 229-232, 235, 238

Over 50: 76, 175, 176
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COMPRESSIVE STRENGTH- -at Room Temperature, AGAINST
the Grain (Av. 103 psi)

Less than 2: 166, 171, 172

2 tob: 70, 87, 89, 106, 113-117, 120, 121, 125-132, 139, 146, 147, 149,
152-155, 160, 163, 165, 167, 168, 170, 179, 243, 255, 250

5to 10: 2, 4, 6, 24, 25, 34-36, 38, 40, 42-44, 59, 61, 68, 70, 77-79,
82, 84, 86, 88, 89, 92, 96-100, 102, 103, 111, 112, 118, 119,
122, 124, 133, 136-138, 141, 142, 144, 145, 148, 150, 151,
157-159

10 to 50: 3, 7, 26, 47, 48, 60, 64-67, 69, 71, 72, 74, 83, 85, 9C, %1,
94, 96, 98, 173, 175,176, 179, 180, 231, 232, 235, 238, 239

Over 50: 177, 178

FLEXURAL STRENGTH - -at Room Temperature, WITH the Grain
(Av. 103 psi)

Less than 1: 162, 165, 166, 168, 169, 179, 258-260

1to5: 1-4, 6-8, 10, 11, 17-19, 24-28, 30, 33-38, 40, 42-44, 47, 49-52,
54-61, 63, 67, 68, 70, 71, 74, 77-85, 92-103, 105-110, 113-
134, 136-139, 141-161, 164, 167, 170, 175, 179, 212, 217, 225-
228, 230, 233, 234, 236, 241-243, 245, 247-251, 253, 255, 256

5to 10: 5, 9, 12-16, 20-23, 29, 31, 32, 39, 41, 45, 46, 48, 53, 62, 64-
66, 69, 72, 73, 75, 94, 104, 135, 167, 171-173, 210, 211, 215,
216, 218, 219, 224, 229, 232, 235, 237-240

10 to 20: 76, 178-180, 213, 220-222, 231, 254

Over 20: 140, 178

FLEXURAL 35 TRENGTH- - at Room Temperature, AGAINST the Grain
(Av. 107 psi}

Less than i: 107, 165-168, 170, 243

ltoB: 2-4, 6, 7, 24-26, 34-36, 38, 40, 42-44, 47, 48, 59, 60, 64, 67,
69-71, 74, 77-79, 82-85, 92, 94, 9¢, 98, 100-103, 109, 113-122,
124-1533, 136-139, 141, 142, 144-158, 172, 179, 242, 255, 256

5to 10: 5, 13, 65, 66, 68, 72, 163, 173, 232, 235, 239, 241

10 to 20: 16, 180, 211, 231, 244

Over 20: 175
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DENSITY - -at Room Temperature, (Av. g/cc)

Less than 1.50: 17, 28, 33, 37, 40, 56, 76, 80, 81, 179, 212, 243, 244,
252, 257-261

1.50 to 1.65: 3, 4, 8-10, 15, 18-20, 22, 26, 28, 35, 37, 48, 49, 51, 52, 54,
57-59, 63, 64, 86, 87, 89, 93, 95, 106, 107, 110, 113-117, 121,
134, 135, 139, 143, 147, 149, 152, 161-17¢, 182, 188, 196, 209,
215, 242, 253, 255, 256, 262

1.65 to 1.80: 2, 5, 6, 12, 14, 16, 21, 23-25, 27, 30-32, 34-36, 38, 39,
41-44, 46, 47, 50, 52, 53, 55, 60, 61, 65-68, 70-73, 75, 77, 79,
88, 89, 94, 96-103, 105, 108, 109, 118-120, 125-133, 136-138,
140-142, 144-146, 148, 150, 151, 153-160, 211, 216-219, 230,
232-235, 247, 248

1.80 to 2.00: 1, 7, 13, 29, 30, 45, 62, 69, 74, 78, 82-85, 90-92, 104,
111, 112, 122-124, 171-173, 179, 210, 220, 223, 231, 238, 239,
245, 249

2.00 to 2.20: 175-180, 254

Over 2.20: 11, 213, 221, 222, 224-229, 236, 237, 240, 241, 250, 251

COEFFICIENT OF THERMAL EXPANSION - -at Room Temperature
WITH the Grain {Av. 10-6/°C)

Less than 2: 30, 33, 69, 72, 74, 83, 84, 96, 98, 100-102, 107-109, 113-120,
123, 124, 127-131, 143, 149-152, 154-156, 160, 163, 165-168, 171,
172, 176, 178, 207, 211, 238, 239, 242, 243, 254, 255, 256

2 to 10: 2-6, 13-16, 24-27, 34-38, 40-48, 51-54, 56-61, 64-68, 70, 71, 73,
76-79, 82, 85, 92-94, 97-99, 103, 121, 122, 125, 126, 132-139, 141,
142, 144-148, 153, 157-159, 164, 170, 173, 177, 180, 210, 213, 215,
218-223, 226, 231, 232, 235, 241, 244, 25C, 258, 259

10 to 20: 175

Over 20: 7

COEFFICIENT OF THERMAL EXPANSION-~-at Room Temperature,
AGAINST the Grain (Av. 10-9/°C)

Less than 2: 76, 106, 168, 173, 175

2 to 10: 2-4, 6, 21-27, 30, 34-38, 40, 42-45, 47, 48, 51-53, 59-61, 65-
72, 74, 77-85, 92-94, 96-103, 108, 113-139, 141-148, 151-
155, 157-160, 163-165, 167, 170-173, 241-244, 255, 256

10 to 20: 177, 178

Over 20: 7, 176, 180, 254
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THERMAL CONDUCTIVITY - -at Room Temperature, WITH the
Grain {Av. cal-cm/sec cm? °K)

Less than 0.1: 72, 76, 77, 175, 238, 243, 252

0.1to 0.5: 2-4, 6, 7, 13-15, 68, 70, 71, 73, 74, 78-80, 82-85, 92,
107-109, 113-132, 148-160, 165-168, 170, 171, 173, 242, 254-
256, 258-260

0.5 to 1.0: 172, 177, 178

Over 1.0: 81, 176, 180, 208

THERMAL CONDUCTIVITY - -at Room Temperature, AGAINST
the Grain (Av. cal-cm/sec cm? °K)

Less than 0.1: 178, 243

0.1to 0.5: 2-4, 6, 7, 13-15, 68, 70-72, 74, 77-79, 82-85, 92, 107-
109, 113-132, 148-160, 165-168, 170-173, 177, 242, 255, 256

0.5to 1,0: 175

Over 1.0: 180, 207, 208, 254

SPECIFIC RESISTANCE- -at Room Temperature, WITH the Grain
(Av. 10-4 ohm cm)

Less than 1: 63, 80, 178, 180, 183, 236, 237

1to 10: 11, 24, 25, 30, 34-36, 39, 43, 44, 50, 61, 62, 65, 66, 69, 77,
78, 91, 92, 95, 97-100, 102, 103, 106-109, 111, 113-118, 120-
134, 136-160, 163-168, 170-172, 176, 177, 208, 213, 222, 224-
228, 230, 233, 234, 240, 241, 250, 251, 253, 255, 256

10 to 50: 2-6, 8-10, 12-17, 20, 22, 23, 27, 29-31, 33, 35, 38, 42, 45,
47-49, 51-55, 59, 60, 64, 67, 68, 70, 71, 74-76, 79-90, 93, 94,
96, 98, 101, 104, 105, 119, 135, 173, 215, 217-219, 221, 231,
232, 235, 242, 243, 247-249, 258-260

50 to 100: 18, 19, 21, 26, 28, 37, 40, 49, 52, 56-58, 210, 216, 220, 223

100 to 2, 000: 211, 212, 244

Over 2, 000: 32, 175

SPECIFIC RESISTANCE- -~at Roeom Temperature, AGAINST the
Grain (Av. 10-% ohm cm)

Less than 1: None

1to 10; 5, 70, 77, 78, 92, 120, 123, 124, 146-148, 155-157, 170, 175,
241

10 to 50: 2-4, 6, 61, 68, 69, 71, 74, 79, 82-91, 98, 107, 109, 111-119,
121, 122, 125-132, 149-154, 158-160, 163, 165-168, 171-173, 242,
255, 256

50 to 100: 243, 244

100 to 2, 000: 177

Over 2,000: 176, 178, 180, 208
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10,

11.

12,

13,

14,

15,

16,

APPENDIX 1

ORGANIZATIONS AND INDIVIDUALS CONTACTED

Aerojet-General Nucleconics, San Rameon, California; W, Titus,
A, V., Levy

Atomergic Chemetals Company, Carle Place, Long Island, N, Y.;
F. E. Gallard

Atomics International, North American Aviation, Inc.,, Canoga Park,
California; C. M. Ladd

Avco Corporation, Wilmington, Massachusetts; P. J. Cambourelis
Beryllium Corporation, Hazelton, Pennsylvania; N. P. Pinto

Carborundum Company, Graphite Products Division, Sanborn, N. Y.;
E. H. Wyche

Collier Carbon & Chemical Corporation, Los Angeles, California;
C. B. Scott

Duramic Products, Inc., Palisades Park, N, J,; N, D. Fern

Joseph Dixon Crucible Co. Div,, Jersey City, N. J.; R. C, Brock
Douglas Aircraft Co., Inc., Santa Monica, California; J. M, Tschirgi
Falls Industries, Inc., Solon, Ohio; J. Reys

General Astrometals Corp., Yonker;s, N. Y.:; Paul H. Smith

General Dynamics/Astronautics, San Diego, California; J. I.. Shoffnor
General Dynamics/General Atomics, San Diego, California; R. A, Meyer

General Electric Company, Metallurgical Products Deparitment, Detroit,
Michigan; T. J. Clark

General Electric Company, Motor & Generator Division, Schenectady,
New York; O. C. Rutledge



17,

18.

19,

20.

21,

22.

23,

24,

25,

26.

27,

28,

29,

30,

31.

32,

33.

34,

* Great Lakes Carbon Corporation, Niagara Falls, N. Y.; B. L. Bailey,
A, A, Cline, W. R. Benn, R, E, Lindenmeyr (N. Y. C.)

HITCQO, Gardena, California; R, E. Pack

Jet Propulsion Laboratories, Pasadena, California; D. B. Fischback

Lockheed Missiles & Space Co., Palo Alto, California; J. B. Rittenhouse

LTV Research Center, Ling-Temco-Vought, Inc,, Vought Aeronautics
Division, Dallas, Texas; M. W, Reed

Martin Company, Orlando, Florida; Ernst M. Goldstein

Metals and Ceramics Division, Oak Ridge National Laboratories,
Oak Ridge, Tennessee; H. Beutler

Minnesota Mining & Manufacturing Co., St. Paul, Minnesota;
C. L. Madden, Jr.

Morganite, Inc.,, Long Island City, N. Y.; S. A, Rokaw
Ohio Carbon Company, Cleveland, Chio; D. I. Stoffel

# Pure Carbon Company, St. Marys, Pennsylvania; R. R. Paxton,
H. T. Hulbert

Raytheon Manufacturing Company, Waltham, Mass.; Dr. 5. 1. Blum
Rensselaer Polytechnic Institute, Troy, New York; R. J. Diefendorf

Reynolds Metals Company, Sheffield, Alabama; V. L. Bullough,
L. Q. Doley

Space Age Materials Corp., Woodside, New York; M. Turkat

* Speer Carbon Company, St. Marys, Pennsylvania; E, W, Butler,
I. L. Harvey, R. L. Womer, H. Goochee, L. Simbeck

¥ Stackpole Carbon Company, St. Marys, Pennsylvania; W. E. Clancy,
P. Smisko

Superior Carbon Products, Inc., Cleveland, Ohio; F. E. Wrikeman

* Personally Contacted
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35,

36,

37.

38.

39.

40,

Super-Temp Corp., Santa Fe Springs, California; R, M. Williams
Ultra Carbon Company, Bay City, Michigan; G. Sermon

* Union Carbide Corp., Carbon Products Division, New York, N. Y.;
S. Slosarik, S. Palmer

U. S. Graphite, Saginaw, Michigan; R. Zemanek, E. Ruhl

Vitreous Carbon Corporation of America, Beverly Hills, California;
A, E. Stone

Westinghouse Research Laboratories, Pittsburgh, Pennsylvania;
E. A. Gulbranson, W, M. Hickam

* Personally Contacted
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APPENDIX I

LIST OF SALES OFFICES

ATOMERGIC CHEMETALS COMPANY

Division of Gallard-Schlesinger Chemical Manufacturing Corp,
584 Mineola Ave., Carle Place
Long Island, N. Y. 11514

THE CARBORUNDUM COMPANY

Graphite Products Division
Sanborn, N, Y. 14132

DURAMIC PRODUCTS
Kawecki Chemical Company
Room 3200 2590 East Devon Ave.
220 E, 42nd St. Des Plaines, I11. 60018
New York, N. Y, 10017

1500 Service Ave.
West Covina, Calif., 91790

GENERAL ELECTRIC COMPANY

Mr. Brian Scott
General Electric Company
Metallurgical Products Department
P. O, Box 237, GPO
Detroit, Mich. 48232




GENERAL ELECTRIC COMPANY

Motor and Generator Division
One River Road
Schenectady, N. Y. 12306

840 S. Canal St. 1860 Peachtree Road, N. W.
Chicago, IlI. 60680 Atlanta, Ga. 30309

431 S. Third St,

641 Lexington Ave.
Salt Lake City, Utah 84101

New York, N, Y. 10022

8101 Stemmons Freeway

212 N. Vi St.
1gnes Dallas, Texas 75247

Los Angeles, Calif. 90012

GREAT LAKES CARBON CORPORATION

Graphite Products Division

18 E. 48th St. The Hancock Building

New York, N. Y. 10017 Niagara Falls, N. Y. 14303

300 Cedar Boulevard 1515 No. Harlem Ave.

Pittsburgh, Pa, 15228 Oak Park, Ill. 60302

Suite 101, 2315 S. W. Freeway 617 - F Qak Grove Ave,

Houston, Texas 77006 Menlo Park, Calif. 94027
HITCO

1600 West 135th Street
Gardena, Calif,

MINNESOTA MINING & MANUFACTURING COMPANY

2501 Hudson Road
St, Paul, Minn., 55119
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OHIO CARBON COMPANY

12508 Berea Road
Cleveland, Ohio 44111

POCO GRAPHITE, INC,

P. O. Box 1524
Garland, Texas 75041

714 W. Olympic Blvd. 1612 K. Street, N. W,
Los Angeles, Calif. 90015 Washington, D. C. 20006

Rockefeller Center
610 Fifth Ave,
New York, N, Y. 10020

PURE CARBON COMPANY, INC.

441 Hall Ave.
St. Marys, Pa. 15857

RAYTHEON MANUFACTURING COMPANY

Executive Office
141 Spring St.
Lexington, Mass. 02173

SPACE AGE MATERIALS CORPORATION

Pyrogenics Division
25-26 50th St.
Woodside, M. ¥, 11377

L)
3
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SPEER CARBON COMPANY

800 Theresia St.
S5t. Marys, Pa. 15857

30 W. Washington St, 1930 McGraw Ave.
Chicago, IIl. 60602 Detroit, Mich. 48208

STACKPOLE CARBON COMPANY

St, Marys, Pa. 15857

SUPER-TEMP CORPORATION

11120 So. Norwalk Blvd,
Santa Fe Springs, Calif, 90670

UNION CARBIDE CORPORATION

Carbon Products Division

270 Park Ave. 875 Greentree Road

New York, N. Y. 10017 Pittsburgh, Pa. 15220

230 No. Michigan Ave. 22 Battery St.

Chicago, Ill. 60601 San Francisco, Calif. 94106

U. S, GRAPHITE COMPANY

1621 E. Holland Ave.
Saginaw, Mich., 48601
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VITREOUS CARBON CORPORATION OF AMERICA

P.0O, Box 157
Chatsworth, Calif 91311
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