FOREWORD
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Carbon Company, a Division of Union Carbide Corporation, under USAF
Contract No. AF 33(616)-6915.
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ABSTRACT

This report covers the characterization of grade RVC graphite
and describes process and blend variations which have been studied in
the fabrication of substrate-type graphite since the publication of WADD
Technical Report 61-72, Volume XIII. Present trials show that a form-
ing pressure of 900 lbs. /in.2, instead of the 1000 1bs. /in.2 as used pre-
viously, would increase the yield of grade RVC and not significantly
change the properties of the material. Furthermore, these trials show
that various other blends will also produce a substrate graphite suitable
for silicon carbide coating.

This report has been reviewed and is approved.
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Chief, Ceramics and Graphite Branch
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1, INTRODUCTION

WADD Technical Report 61-72, Volume XIII, describes the
development of a graphite, designated as grade RVC, which has nearly
isotropic thermal expansion characteristics and whose thermal expan-
sion is approximately the same as that of the silicon carbide coating for
which it was developed. The present report, Supnlement to Volume
XII, discusses the property evaluation of grade RVC graphite, and the
process and blend variations which have been investigated for substrate
graphites since the completion of the work covered in the previous re-
port.

This supplemental report is divided into three parts. The first
is a description of the mechanical and thermal properties of grade RVC
graphite, both at room and at elevated temperatures. The second is an
evaluation of forming variables studied in an effort to increase yields of
RVC while still maintaining the desirable properties of the grade. The
third is a study of the effect of mix formulation on processability and
properties of various substrate graphites.

Manuscript released by the authors July 1963 for publication as an ASD
Technical Documentary Report.



2. PROPERTY CHARACTERIZATION OF GRADE RVC GRAPHITE

In a semiproduction run, described in Volume XIII of this
series, 33 pieces in total of grade RVC, 18 inches indiameter by 15
inches in length, were fabricated and 16 of these pieces were free of
flaws. Two of these flaw-free blocks were sampled for characterization
of grade RVC. The results of physical properties measured at room
temperature are presented in Table 1. The mechanical properties
listed in Table 1 are of most concern if the coated graphite is to be used
as a structural member. The flexural strength is 3215 and 2040 1bs/in?
in the with-grain and across-grain directions, respectively. The com-
pressive strength is approximately 11, 000 1bs/in? in both directions, as
compared to approximately 8500 1bs/in? for ATJ graphite. In addition
to other properties, Table 1 shows the per cent thermal expansion from
20 to 100°C of 0,0295 and 0.0356 with and across grain, respectively,
as compared to 0.0184 and 0.0280 for ATJ graphite. The former are
relatively high thermal expansion values for graphite and are character-
istic of grade RVC. Table 2 lists the high-temperature properties of
grade RVC. Figure 1 shows the thermal expansion of grade RVC from
room temperature to 2800°C. The RVC material from this semiproduc-
tion run, although not as isotropic with regard to thermal expansion as

that made previously in smaller experimental qu

isotropic to maintain a protective silicon carbide coating upon repeated

thermal cycling as discussed in Section 5 of this report.

Table 4. Summary of Room Temperature Properties for RVC
Graphite, 18-Inch Diameter by 45-Inch Length

antities is sufficiently

With Grain Across Grain
Property No. of No. of
Ave. T n Blocks Ave. o 1 Blecks
Buylk Density, gfcc 1, 84 .01 40 2 - - - -
Specific Resistance, 107* ohm-cm 13.08 .48 20 2 16, 41 .83 20 z
Young's Modulus, 0% lbs/in? 1. 77 .06 20 2z 1,38 .08 20 2
Flexural Strength, lbs/in? 3215 206 10 2 2040 270 10 2
Compressive Strength¥ 1bs/in? 11460 660 20 2 10940 890 20 2
Compressive Strength™, lbs/in? 10920 1143 9 1 14215 779 9 1
Tensile Strength, lbs/in? 2730 185 i1 1 1300 236 10 1
Shear Strength, lbs/in? 2455 254 10 1 2125 169 10 1
MNe. of No. of
Max. Min. Ave. n Blocks| Max. Min, Ave. n Blocks
Per Cent Thermal Expansion, 20-100°C|0. 0306 0.0292 0.0295 6 2 0.0360 0.0341 0,0356 6 . 1
Thermal Conductivity, cal-cm 0. 280 0. 260 0. 268 & 2 0, 259 0.225 0.236 & 2
sec cm?’K
Permeability, 167% darcy's 127 0.40 0.72 4 1 0.56 0.23 0.36 4 ]
Admittance, cm? sec - - 2x10°¢ 1 1 - - 1x10-2 1 4
Ash, per cent Q. 266 0. 226 0.238 4 1 - - - - -

*Specimen size, 1- by 1- by 1-inch cube

*¥igpecimen size Yy-inch diameter by Y/,-inch length
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Figure 4. Thermal Expansion of Grade RVC Graphite
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3. PROCESS IMPROVEMENTS OF GRADE RVC GRAPHITE

An examination of the grade RVC graphite billets Produced in
this semiproduction run showed that most of the scrap was caused by a
mechanically weak area near the center of the piece, a condition usually
indicated by low across-grain flexural strengths. At times a small flaw
was found and, in the extreme cases, the billet was broken into two Pieces.
In every case the cracks or flaws were Pperpendicular to the axis of the
stock and near the center. In an attempt to alleviate the cracking problem
and otherwise to improve the quality of grade RVC, a number of changes
was made in the process techniques.

3.4, Precompaction Trials

A technique for forming graphite, calledthe precompaction-particle-
envelope method, was developed for use with the Pressure-curing process
during the grade RVA graphite tria.la(l) In this method, the blended mate-
rials are placed under Pressure in a mold and heated by electrical resis-
tance to temperatures sufficient to plasticize the binder without initiating
the polymerization reaction. The Precompacted plug is then removed from
the mold and its diameter is machined to allow annular space in the same
mold for a particle envelope. The piece is returned to the mold and sur-
rounded by particles prior to the curing operation. It was found in the
work on grade RVA that the major portion of the slump, which would other-
wise occur in the curing operation, is achieved during the pPrecompaction
period, thereby reducing sidewall friction in the curing operation. The
precompaction method was used for the fabrication of grade RVC, but the
binder level had to be increased from 19.5 to 22 parts per hundred of the
filler by weight in order to facilitate Precompaction. Of 13 pieces formed
by this method, X-radiographic examination after baking showed that 11
contained the typical internal flaw. The other two pieces developed simi-
lar flaws during the graphitizing operation. A strength traverse was made
on one of the graphitized pieces and the results are given in Table 3. The
values show that the precompacted material contained low strength centers
much the same as the stock formed using the particle envelope without pPre-
compaction. Figure 2 shows that a higher binder level and/or the precom-
paction method results in a material having higher thermal expansion than
material made by pressure curing without precompaction.

) WADD Technical Report 61-72, Volume XII, "Development of an Im-
proved Large-Diameter, Fine-Grain Graphite for Aerospace Applica-
tions," by C. W, Waters and E. L. Piper.
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Table 3. Flexural Strength of Grade RVC
Made by Precompaction Method

Flexural Strength 1bs/in?

Sample No. w. g. ¥ {top to bottom) a. g. ¥%(side to side)

1 Edge 3769 2991

2 3745 2131

3 2743 2321

4 2930 2142

5 3685 1721

6 Center 3304 1838

7 3372 1739

8 3507 1478

9 3521 2046

10 - 2563

11 Edge - 2743
Ave. 3397 2169

b

w.g. = with grain

R .
a.g. = across grain

—a— - NO PRECOMPACTION, ACROSS GRAIN
- 4- - NO PRECOMFACTION, WITH GRAIN

[—o— - WiTH PRECOMPAGTION,
ACROSS GRAI ;
--0-- - WITH PRECOMFACTION, "
/

=— x 100

=t
L

PER CENT ELONGATION,

) 1 i L i
o £00 4n0 6hCO L1 ioon
TEMPERATURE, °C

Figure 2. Thermal Expansion of Grade RVC Formed
With and Without Precompaction
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The processing time for grade RVC is such that approximately
three months had elapsed between the time 18-inch diameter billets were
formed and the finished product could be examined. Thus, in the devel-
opment of this graphite, a three-month period was required to fully eval-
uate the effect of any change in forming parameters. To reduce this time
lag, a method was sought for analyzing the cured stock and predicting the
structural integrity of the finished article. Since electrical resistivity is
sensitive to the presence of microflaws, it was felt that this property
should be useful in detecting flaws in the centers of blocks. Electrical
resistance profiles, therefore, were made in the across-grain direction
of the cured blocks. Figure 3 shows the resistivity profile obtained from

PIECE 3 - CERAMIC
ENVELOPE, HAND
LOADED - 19,5PPH

ENVELOPE PRECOM-
PACTED - 22 PPH PITC

IECE 2 - SAND ENVELOP
PRECOMPACTED - 22 PPH
PITCH

ELECTRICAL RESISTIVITY, OHM-CM
b=}
Y
S
T

.032F

028k
.026|-

1 ] 1 A
2 3 4 5 6 7 8 9 40 41 12 13 14 45 $6 17 18
DGE. CENTER EDGE

@~

Figure 3. Electrical Resistivity Gradient Along Diameter
of Cured RVC, Formed at 1000 lbs/in2

a cured block made by the precompaction-particle-envelope technique,
and compares it with those of two other pieces made by variations of this
technique. Both of the latter pieces were cured in insulating liner mate-
rials, one in sand and one in a solid ceramic liner, and were made in a
deliberate attempt to divert more of the current to the center of the piece



during curing, thereby causing the temperature at that point to be signifi-
cantly higher than at the periphery. The usual result of high tempera-
tures in the center of any pressure-cured article is to create flaws
on the surface of the piece rather than near the center. The higher
resistance values for the centers of the blocks, shown in Figure 3, never-
theless indicate the presence of microflaws at the centers of all three
cured blocks. These results showed that the flaws were present in the
stock regardless of the degree of uniformity in curing temperature and,
consequently, another cause was sought.

3.2. Forming Pressure Trials

It was reasoned that, if forming pressures were sufficiently
high, the spherical particles in grade RVC would be elastically deformed
and held in this state by the thermoset binder. The stresses induced by
this deforming could be relieved during coking of the binder in the baking
operation and the deformed particles would spring back, giving rise to
horizontal microflaws.

Examination of the blocks of grade RVC produced in the semipro-
duction run indicated an increase in length exceeding 0.5 per cent from
the cured to the baked state. This expansion in length during the baking
operation could be accounted for by the relief of internal stresses and indi-
cated that curing pressures of 1000 lbs/in2 may have been excessive. The
ma jority of the scrap in the semiproduction run was caused by cracks
near the centers of the blocks perpendicular to the direction of application
of forming pressure. To determine the effect of lower curing pressures,
stock was prepared at pressures ranging from 500 to 1000 lbs/in?, using
the typical grade RVC blend formulation listed in Table 4. The same pres-

Table 4. Composition of Grade RVC Graphite

Per Cent
by Weight
Fluid Coke Particles, through 35-Mesh Screen 12. 1
Gilsonite Particles, through 40- on 30-Mesh Screen 20.3
Gilsonite Flour 31. 4
Petroleum Coke-Base Graphite Flour 10,4
Thermatomic Black 6.7
175°C-mp Coal-Tar Pitch 15.8
Sulfur 3.3

sure curing techniques were used throughout the evaluation with curing

8



Pressure the only variable. In addition to the normal 1000 Ibs/in2, trials
were made using each of the following pressures. All Pressures are ex-
Pressed in 1bs/in2.

1) 1000 reduced to 500 after the slumping period
2} 4000 reduced to 750 after the slumping period
3) 1000 reduced to 875 after the slumping period
4) 1000 reduced to 925 after the slumping period
5) 750
6) 900

The forming pressure of 1000 Ibs/in?, used during that portion
of the cycle when the binder becomes plastic, insured maximum compac-
tion of the charge. After maximum compaction, and prior to the thermo-
setting reaction, the Pressure was reduced to allow stress relief within
the particles.

Blocks 18 inches in diameter by 15 inches in length were cured
using the indicated pressures. After curing, the surfaces of the blocks
were machined to permit accurate measurements. The blocks were mea-
sured before and after baking (750°C} and the linear changes were calcu-
lated (see Table 5). These results showed that the blocks cured at 900
lbs/in? and those cured at 1000 reduced to 875 lbs/in? Preduced no change
in length during the bake. All blocks were subjected to careful examina-
tion by X-ray (4 to 8 X-rays per block at each Processing stage) and
Physical properties were measured rather extensively on each graphitized
block.

Table 5. Linear Shrinkage of Baked RVC
Blocks, Cured at Various Pressures

Curing Pressure, Cured Length, Baked Length Change in Length*,

lbs/in2 cm cm per cent
1000-~500 40. 8 40,6 -0. 490

750 37. 7 37.6 -0, 265
1000- 750 39.3 39.2 -0,254
1000-875 43.0 43.0 0

900 41.2 44,2 0
1000-925 40.5 40.7 1+0. 494
1000 39.7 39.9 +0.504

*®

- = Shrinkage
+ Expansion

I




The process methods which appeared to produce the best graphite
were the 900 1bs/inZ cure and the 1000 reduced to 875 lbs/in2 cure.
Three 18-inch diameter blocks were made at 900 1bs/in? and two of these
were considered as completely satisfactory in every way. Two blocks of
the same size were produced at 1000. reduced to 875 1bs/in? and one of
these was completely satisfactory. Although the number of blocks was
limited, it was felt that the yields indicated for the two methods (67 and
50 per cent) were reliable minimums because of the very exacting re-
strictions imposed on the quality by the evaluation methods digcussed
above. Blocks made at other pressures had lower indicated yields than
those made at these two pressures.

The physical properties of the graphite billets cured at various
pressures are compared with those of conventional RVC graphite in Table
6. Young's modulus, flexural strength, and specific resistance for all
stock made at lower pressures were nearly the same as for standard
grade RVC. The density was affected very little by the lower pressures
and did not go below 1. 80 g/ cc except in the case where the block was
cured at 1000 reduced to 500 lbs/in?. The thermal expansion was within
the range required for coating with silicon carbide. The graphite also
was as isotropic in regard to thermal expansion as grade RVC previously
produced. Inspection of yields and properties indicated that blocks cured
at 900 1bs/in? were generally superior to those cured at 1000 1bs/in2.

Table 6. Typical Physical Properties of Grade RVC
Graphite Cured at Various Pressures

1000 Ibs/ in®
Standard RVC 1000-500 los /in’] 7501bs/in® 4D00- 750 Tbs {in?[1000-875 1bs/tn] 900 Ibs /in® 1000-925 1bs/in®

Properties

n Ave. o n| Ave. [ n| Ave. e |In| Ave. ¢ |[n | Ave. ¢ |[n] _Ave. g _|in Ave, T

Bulk Density, gfcc a0} 4.84 i0,010j26: .79 0. 0tliz4| 4.82 0.02125 1.84 |0,0221) 1.84 0.04fl23] 1.83 Jo.0120 1.83 [0.01

Specific Resistance,
10-4 chm-~cm
w. g ¥ 20743.98 |0.48 [|12]|14,52 0.50(|11{15. 48

0.60l14/13.00 lo.70]40 14,15 |0.83[11[43.83 p.23ll40]43. 34 {0.19
a. g 20|16, 44 }0.83 [|14119. 37 0.80|[13/17.67 [0.9

i‘A 15,46 |0, 30[14[16. 60 0.25/|42f15.80 |0.29510 15,93 |0.24

i i

Young's Modulus, |
10° 1bs fin2 :
w. g 20] 1.77 |0.06 Y|12| 4.64 0. 04511] 1,90 [0.04 1] 1.68 [0,12{10

a. g- 20| 1.38 j0.08 {12 1.45 |0.08[43; 1.53 0.07 14 1,30 0.14 41

.70 |o.1314] 176 p.osljacj 1.77 ]0.03
~47 lo.oallrol t.42 0,03

[

-
da
=
<
o
o
S
[an)
-

Flexural Strength | |
Ibs/in? ‘ . L |

w. g 401 a21si 206 112 3573 18aj11] 3678 250:11 2800 2091 g0l 3142| 19¢i44]  3403[ 155440 3490| 268

a.g. 10 2040| 270 |14 3222] 196|13 3047 325 14 2530, 270711 2304] 454112 2586| 48410 2157| 122

L

Per Gent Thermal

i
Expansion, 20-100°C | | : L J o |
. g 4 0.0295] - |z 0.0294 - [ 2 0.0289 - | & v.0275 - z‘ 0.0294 - | 2| o.ozss] - 72l o0.0293} -
a g af 0,0356] - } 2 0,033 - | 2 oloseq .| 2 00334 - 3 0.0358 - fi 2| 0.0338) - izi 0.0356} -
# 1 u 1 H
= (I . | | I

#* w.g. = With Grain
a.g. = Across Grain
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4., EVALUATION OF THE EFFECT OF BLEND VARIATIONS

Several blend formulations were evaluated using essentially the
same raw materials as for the RVC graphite previously produced. The
evaluation of these blends covered three areas. First, an attempt was
made to produce a graphite with the same isotropic characteristics as
standard grade RVC, but which would be easier to process. Second, an
investigation was made to determine a composition more amenable to
scale-up. Third, an effort was made to produce a graphite with an
isotropic thermal expansion higher than conventional grade RVC,

The various blends evaluated, as well as the standard RVC
blend, are given in Table 7. The description of the raw materials listed

Table 7. Experimental Blends for Producing Substrate Graphite

RVC Blend Blend 1 Blend2 Blend3 Blend 4 Blend5

Graphitized Fluid Coke Particles,

through 35-Mesh Screen 12.1 11.9 1] 0 0 0
Calcined Gilsonite Particles,

through 10- on 30-Mesh Screen 20,3 a o 0 34,87 28,57
Graphitized Gilsonite Particles,

through 10- on 30-Mesh Screen 0 19.84 31.75 32.00 0 0
Calcined Gilsonite Flour 31.4 o 0 41. 38 0 38. 70
Graphitized Gilsonite Flour 0 30,79 23,95 0 41,22 0
Petroleum Coke- Base Graphite Flour 10. 4 10. 26 17. 10 0 ¢ 7,03
Thermatomic Black 6.7 12.56 6. 56 6.62 6.59 7.32
175°C-mp Coal-Tar Pitch 15. 8 17. 46 17.46 16. 80 17.13 15. 10
Sulfur 3.3 3.149 3.18 3.20 3.19 3.28

Mo

" All values are expressed in weight per cent.

in Table 7 was given in Volume XIII of this report series with the excep-
tion of graphitized gilsonite particles and graphitized gilsonite flour. The

latter two materials correspond to calcined gilsonite particles and calcined

gilsonite flour (given in Volume XIII) except that the graphitized materials
were heated to 2800°C before being incorporated into the blend. Calcined
gilsonite shrinks about 10 per cent volumetrically when it is graphitized.
If the gilsonite is not graphitized before it is incorporated into the blend,

11



this shrinkage takes place in the formed billet, increasing the incidence
of flaws in the graphitized stock. Therefore, the use of graphitized
gilsonite increases the processability of the blocks. Because of the
limited quantity of experimental raw material, graphitizing of the
gilsonite made it desirable to do some of the evaluation in smaller size
blocks. In some cases the blocks were 10 inches in diameter by 10
inches in length; in other cases, where more material was available,
blocks 18 inches in diameter by 15 inches in length were produced.

In the previously mentioned report on RVC graphite it was ex-
plained that graphitized fluid coke has a relatively low thermal expansion
whereas calcined gilsonite has a rather high thermal expansion. Graph-
itizing the gilsonite raw material reduced its 400 to 1000°C thermal ex-
pansion from 0.330 to about 0,270 per cent. The use of graphitized
gilsonite, which has a lower thermal expansion, eliminates the need for
graphitized fluid coke in the RVC blend since the fluid coke had been
added to reduce the thermal expansion of grade RVC.

From Table 7 it will be noted that Blend 1 used both graphitized
fluid coke and graphitized gilsonite. This combination produced per cent
thermal expansion values up to 0.306 per cent (400 to 1000°C), as shown
in Table 8. Blend 2 used graphitized gilsonite without fluid coke and pro-

Table 8. Per Cent Thermal Expansion for
Graphite from Experimental Blends

RVC | Blend 1|{Blend 2 |Blend3|Blend 4{Blend 5

Per Cent Thermal
Expansion, 20-100°C
w.g.* 0.0295]0. 0258 |0.0233*%|0.03410]0.0290[0.0316
a.g.* 0.0356{0.0324 |0.0302 |0,0358]0.0362[0.0366
Per Cent Thermal
Expansion, 400-1000°C

W g, 0.300 }0.270%% |0, 288% - - [0.312%x*
a.g. 0.350 |0.306%%|0, 300%:* - - 0.360%%
* w.g. = With Grain; a.g. = Across Grain,

Indicates samples from blocks 10 inches in diameter by 10 inches in
length., All other samples from blocks 18 inches in diameter by 15
inches in length.

duced stock having thermal expansion values in the range from 0. 288 to
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0.300 per cent (400 to 1000°C). While the stock from Blend 2 was being
Processed, it was suspected that it might have per cent thermal expan-
sion values less than the desired 0.300 Per cent (400 to 1000°C). Ac-
cordingly, blends 3 and 4 were formed. Blend 3 contained calcined

gilsonite flour and graphitized gilsonite particles. In Blend 4 the gilson-
ite flour W,:_a@;\,graphitized and the particles remained in the calcined form.
In both Blenqs 3 and 4, the petroleum coke-base graphite flour was elim-

desired,

Blend 5 was tried as a method of producing a high thermal
expangion substrate which might be used for coatings such as MoSi,, TiN,
TiC, and others with the rmal expansion higher than that of SiC. This
blend contained no low thermal expansjon fluid coke and all the gilsonite
was calcined. Enough petroleum coke-base graphite was added to give
reasonably good heat distribution in.the curing operation.

Because of its large volumetric shrinkage (8 to 10 per cent},
stock made with a high per cent of calcined gilsonite is difficult to proc-
ess. It was intended, therefore, to produce only small pieces from Blend
5. Even in a block as small as 10 inches in diameter by 10 inches in
length, one crack was formed because of shrinkage. In the larger size
blocks, many cracks Wwere noted. In addition, the thermal expansion of
stock made from Blend 5 was not sufficiently high to Permit coating with
ref ractories having thermal expansion values greater than about 0. 360
per cent at 400 to 1000°C,

The properties of stock made from the five blends evaluated are
given in Table 9. A comparison of these properties with those of RVC,
shown in Table 4, indicates noticeable similarities. Blends 3 and 4 gave
lower flexural strengths in the across-grain direction, probably because
of flaws arising from shrinkage during graphitization of the calcined
gilsonite. The samples used to evaluate Blend 5 were taken from flaw-
free portions of the cracked blocks.

The thermal expansion measurements and other Properties indi-
cate that the use of Blend 2, or slight modification thereof, may permit
larger sections of isotropic substrate graphite to be produced with higher
yvields and without significantly affecting the desirable characteristics of
grade RVC graphite.
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Table 9. Typical Physical Properties of Graphite

from Experimental Blends

Blend 1 Blend 2 Blend 3 Blend 4 Blend 5
Properties n  Ave. o o _Ave. T n_ Ave. 4 nAve. a n _Ave. T
Bulk Density, g/cc 23 1.87 0.04 20 41.84% 0,003 22 1,89 0,01 19 4.82 0.02 24 1,87 0.0%°
Specific Resistance,
10-% ohm-cm
w. g B 10 12.57 0.06 8 12.55% 0.17 10 12.66 0.46 10 12.92 0.22 10 13,13 0.13
a.g. 13 45,77 0.42 12 15.52 .21 12 14.89 0,32 9 16.02 0.49 11 145.90 0.28
Young's Modulus
10° Ibs/in?®
w. g 1i¢ 1,75 0.05 8 1.54% 0.03 10 1.91 0.06 10 41.74 0.05 40 1,99 0.05
a. g. 13 4.32 6,02 412 1.17 .02 12 41.43 0.05 9 1.29 0,04 11 1.58 0.06
Flexural Strength,
lbs/in?
w.g. 7 3452 201 8 2701 181 40 3492 175 10 3025 256 10 3904 190
a.g. 13 2622 453 12 2317 120 12 188z 260 g 1594 137 41 2045 178

% Properties {rom 10-inch diameter by 10-inch length blocks; all others from 18-inch diameter by 15-inch

length blocks.

#F w.g. = With Grain; a.g. = Across Grain.
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WEIGHT GAIN, PER CENT

5. OXIDATION AND THERMAL CYCLING
TESTS ON COATED MATERIALS

Bars (1 by 1Y/, by 8 inches) cut from blocks made from Blends 1,

2 and 5 as well as standard RVC blend were coated with silicon carbide
and subjected to oxidation tests. In these tests, the samples were placed
in a furnace, Preheated to 1000°C for one hour, removed and allowed to
cool to room temperature, and weighed to determine weight loss or gain
through oxidation. The cycle was repeated 7 times on these samples.
There was no weight loss found on any sample, thus indicating no failure
of the coating, There was a maximum of 0. 419 per cent weight increase
due to oxidation of excess silicon in the coating to S5i0;. A plot of weight
change versus time is Presented in Figure 4,
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Figure 4. Weight Change Versus Time at Temperature,
SiC Coating on Various Graphites
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6. CONCLUSIONS

On the basis of this study, the following conclusions can be
made:

1) Curing the grade RVC blend at 900 Ibs/in~ improves the
yield without significantly changing the finished graphite.

2) A variation of the RVC blend, using graphitized gils onite
instead of calcined gilsonite, and eliminating other com-
ponents will provide stock which is easier to process and
which will have properties similar to grade RVC.

3) Blocks made from a calcined gilsonite blend do not have
thermal expansion values sufficiently high to permit coat-
ing with refractories having a per cent thermal expansion,
measured at 400 to 1000°C, in excess of about 0. 360.
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