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FOREWORD

This report was prepsred by the Textiles Branch and was initiated
under Research and Development Order No, 612«12, "Textiles for High
Speed Parachutes ." The report was administered under the direction
of the Materials laboratory, Directorate of Research, Wright Air
Development Center, with lst Lt James W, Muse, Jr. acting as project
englineer,

Acknbwledgement is extended Cheney Brothers amd Phoenix Trimming
Company for their interest and cooperation in this study and for the
textile items which they furnished in order that this study might be
conducted.
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ABSTRACT

The primary purpose of this investigation was to obtain data
on the effect of oxygen, nitrogen, and compressed air on nylon and
Dacron materials at various temperatures. A secondary purpose was
bto determine the effect of hot air, applied continuously and in an
intermittent manner to parachute textile materi&I%g;\The test method
is described in the text of this report. lace A

A group of standard nylon parachute textile materials comprised
of webbings, cord and fabrics, was tested after exposure to various
temperature conditions for continuous and intermittent intervals of
time., Also tested were Dacron hot stretched threads and an experi-
mental Dacron fabric,

The breaking strength of several nylon textile materials was
found to vary with temperature and duration of exposure time. The
nylon materials lost considerably more strength after exposure in hot
air at 300°F than at 250°F for the same pericd.

The breaking strength of nylon webbings, treated with resin in
accordance with Specification MIL-W-4L088B, was affected more severely
than the untreated webbings after exposure to the stated conditions,

The breaking strength of the Dacron hot stretched thread showed
no appreciable loss in these tests.

The materials tested after exposure in hot air at 250°F‘for
identical continuous and intermittent time intervals show no appre-
ciable difference in breaking strength,

The materials tested after intermittent exposure in hot air at
300°F show more loss in breaking strength than when tested after con-
tinuocus exposure.

PUBLICATION REVIEW

This report has been reviewed and is approved,

FOR THE COMMANDER:

- . R. WHITMCRE
[} \ Technical Director
Materials Laboratory

Directorate of Research -
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INTRODUCTION AND OBJECTIVES:

The application of paraclmtes as braking and recovery devices for
high speed aircraft, missiles and targets introduces the provlem of heat
degradation of parachute materials. The heat problem arises from two
acknowledged conditions which are being encountered in the application
of parachmtes to high performance vehicles:

1, During operation of a parachute at high speeds the conversion
of kinetic energy into heat will cause a rise in the surface temperature
of the parachute.

2. The temperature in the parachute storage compartment will rise
sufficiently high to cause degradation of curreantly used materials,
This is expected to result from high skin temperature of the vehicle,
or heat from the propulsion system.

The length of time the paracimte is subjected to high temperatures
will vary from a few seconds to several hours. The shart exposure time
occurs when a brake parachute is deployed at high speeds. The long ex-
posure time will occur under storage conditions within the vehicle dur-
ing flight, Repeated expesures to this type of heat will occur under
both conditions,

The employment of parachutes at and after higher temperatures
necessitates a requirement for heat resistance in fabrics. These fabrics
should possess high strength and elongation at and after exposure to the
higher temperatures,

A study of the effects of temperature from -70°F to 350°F on current
textile fibers has been made by Fabric Research Lahoratories, Inc., under

Contract Number AF 33(038)22932, R612-12 and is presented in Wright Air
Development Center Technical Report 53-21, "A Study Of The Effect Of
Temperature (n Textile Materials". Previous work in this field has con-
sisted primarily of individual yarn studies by the manufacturer at con-
siderably lower temperatures,

Results from this first orgamzed study of the temperature effects
on textile fibers show that at 350°F, Dacron yarn is equal to or better
than comparable nylon yarn ih most of the properties studied.

Results after exposure to temperatures of 350 °F show that Dacron
yarn is superior to comparable nylon yarn in most of the properties stud-
ied. Most noticeable is the energy absorbed at various stress levels,
loop tenacity and efficiency, and especially Dacron's resistance to hot
air degradation.
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Concepts of fiber rheology are presented in that portion of Wright
Alr Development Center Technical Report 53-21 entitled, "Instantameous
ve Cumlative Effects Of Environment Upon The Mechanical Behavior

Of Fibers".

Intelligent selection of materials for fabrication into parachutes
and components necessitates further development of items to meet ex-
tremes of temperature for continuous or intermittent operation,

. Based on the previous work accomplished,additional investigation
was conducted by personnel of the Materials laboratory.

Due to the promise which Dacron shows when exposed to high temper-
atures, the Materials laboratory has undertaken a developmental contract
to manufacture parachute materials using Dacron yarns instead of nylon.
Items such as fabrics, ribbons, tapes, cords and webbings are to be in-
cluded.

Until such time as these items can be woven satisfactorily from
Dacron yarns, the following data in this Technical Report are submitted
a8 a practical basis for a more accurate prediction of the life ex-
pectancy of nylon parachute items,

The temperature problems connected with paracute storage compart-
zents of high speed aircraft may require parachutes to withstand high
temperatures for several hours., Continucus or intermittent operation
of parachutes for diversified time intervals requiresfurther knowledge
of the effedt of an intermittent expesure in hot air on parachute
textile materials in relationship to continuous exposure.

This report is compiled to show the effect of heat on representative
standard nylon narachute materials, Dacron hot stretched threads, and on
experimental Dacron fabric after subjection to hot air in an intermittent
manner,

It is hoped that the differences in strength between nylen and
Dacron after exposure to the conditiens described, will receive due
consideration by the Military and Industry when designing parachutes
for specific applications,

MATERIALS TESTED

The parachute items tested prior to and after exposure to the
several temperatures were:

FPARACHUTE ITEM SPECIFICATION
Nylon Fabric, Type Il MIL~C-7020A
Nylon Fabric, Type I MIL-C-73%0
Nylon Fabric, Type I 162084

WADC TR Sh-117 2



PARACHUTE ITEM -

Nylon Webbing
Type X, Condition U and R

Nylon Cord, Type TII

Nylon Tubular Webbing
9/16 inch wide

Dacron Hot Stretched Thread
V=69 Natural

Dacron Hot Stretched Thread
V-69 Sage Green 511

Dacron Fabric

SFECTFICATION

MI1-W~4088B

MIL~C~5040

MIL-W-5625

FExverimental Machine Twist
Tyne I, Size F, Based on
Exverimental Machine Twist
Tyre T, 3ize E, Based on

MIL-T~7807

Experimental Fabric

ITI TEST MeTHODS

The sample materials listed in Section TI of this report were sub-
Jjected to the following conditions in a hot air oven in the Materials
Laboratory:

25Q09F  For 2, 6, and 24 Hours
3000F For 2, 6, and 24 Hours

Sample materials were also subjected to hot air apnlied in an intermittent
manner to obtain data at both temperatures for commarison with continuous
exposure. Samnles were nlaced in an oven for subjection to hot air in
the follewing manner:
TESTS AT 2500 AND 3000F
Condition at standard conditions®* for 2 Hours
Exposed to heat for 2 Hours
Condition at standard conditions for 2 Hours
¥xnosed to heat for 2 Hours
Condition at standard conditions feor 2 Hours
Exnosed to heat for 2 Hours
Specimens were then removed and tested
after the above conditions. The 2 hours
exposure under these conditions for 3
cycles is a total of 6 exposure hours,

¥ T0OF, 65% Relative Humidity

The required number of test specimens were susnended from a steel
screen in such a manner as to prevent contact with the sides of the oven
during tests. All specimens were subjected to each condition at the
same time to insure identical exposure conditions, Samples were

WADC TR 54=-117 3



placed in a circulating hot air oven for the required time intervals
at specified temperatures., An automatic temperature device recorded
the temperature on a chart by means of a thermocouple located in the
top center of the oven, In order to determine the actual teumperature
in the center of the oven a thermometer was used and verification of
the predetermined setting was obtained, Flotting the actual temper-
aturee for the time intervals required shows that the temperature
average was + 5°F of the predetermined setting for the tests conducted,

The cloth construction of the nylon fabrics was determined in
accordance with Method H050 in Specification CCC-T-191b, It was in-
sured that the same number of warp and filling threads would be tested
in all instances so as to eliminate error in ravel strip specimens.

After subjection to the stated conditions the samples were tested
as soon as possible. Specimens in warp and filling were at least 1 1/2
inches wide then raveled to 1 inch, and 6 inches long. All warp speci-
mens contained the same warp ends at every condition. All filling
specimens did not contain the same filling threads as the total length
of the samples required was greater than the width of the fabrie,

The jaws of the vertical pendulum tester have smooth gripping
surfaces which were padded with leather to prevent slippage of the
specimen during the test and to minimize fiber damage, which might re-
sult in jaw breaks, All tests conducted on the nylon fabrics were in
accordance with the methods stated in their respective specifications,

Preliminary tests were conducted to determine the amount of shrink-
age occurring in the nylon webbings at 300°F for 24 hours so that samples
could be cut sufficiently long to permit breaking strength tests after
subjection to all conditions previously described. Test specimens were
then cut Y1 inches long. All breaking strength tests conducted on the
nylon webbings Type X were in accordance with the requirements and
the test methods of Specifications MIL-W-4O8&B and CCC-T-10lb wherever
applicable,

The nylon tubular webbing, 9/16 inch wide, was tested for breaking
strength in accordance with the requirements and the test methods of
Specifications MIL-W-H625 and CCC-T-191b wherever applicable,

The nyloh cord Type IIl was tested for breaking strength in accord-
ance with the requirements and the tost methods of Specifications MIL-(-
5040 and CCC-T-191b wherever applicable.

The Dacron hot stretched thread was tested for breaking strength
on an Instron Tensile Tester. This tester is unique in that a constant
rate of elongution of the specimen is obtainable and the initial specimen
length is maintained within 1/100 of an inch. The rate of specimen
elongation was 12 inches per minute. As no specification exists estab-
lishing test methods on Dacron, the tests were conducted in accordance
with the usual laboratory procedures,

WADC TR HU4-117 L
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All specimen testing described herein was conducted at stand.
ard conditions of 65 + 25 Relative Humidity and 70° + 2°F.

SOME GENERAL CONSIDERATIONS

Condition R (resin) in this report refers to the currently used
treatment on nylen webbings to increase the resistance to abrasion.
It consists of a water dispersion of a polyvinyl butyral resin plasti-
cized with butyl ricinoleate, evenlgOGeposited on the webbing,followed by
drying at a temperature of 2u0° - F.

The term "cycling” used in Tables I - V presenting experimental
data is construed to be synonymous with intermittent exposure as ex-
pressed elsewhere in this report.

EXPERIMENTAL DATA AND DISCUSSION

Discussion of the experimentil data obtained is presented in the
conclusions, Tables I - V show the results obtained on the fabrics,
webbings, cord and threads respectively., Figures 1 - 12 show the
load elongation data on the nylon fabrics., Figures 13 - 16 are bar
graphs which present the breaking strengths on the webbings, cords, and
thread in graphic form.
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BREAKING STRENGTH DATA, SP

TABIE 1

Fropert Control Nylon Type II 2 s at 6 Bours at 24 Hoyrs at
e MIL-C~7020A 25051r 2?551' >5031rv
Breeking strength Warp 7.22 7.30 .0 H3. 6
in pounds per inch Filling 22.60 .30 2?.2 3.6
Elongation in Warp 28.80 30.1 31.73 27.93
percent Filling 39.33 36. 36 38.66 32.60
Percent change Warp s 1.36+ 6.33-
in breaking Filling . G- 2.2 :LM.EE—
strength from
control
Control Kylon Type 1
MIL-C-7350
Breaking strength Warp 109,34 111.8 110.0 8.6
in pounds per inch Filling 102,22 102.16 102.0 .72
Elongation in Warp 29.73 29,66 30.00 6.86
percent Filling 36.06 33.40 36.40 3.66
Percent Warp 2.25+ . 60+ 9.82~
in breaking Filling 059~ 22- 7.34-
strength from |
control |
Control Nylon Type 1
16208A ‘
Breaking strength Warp 220.8 234.16 230.6 ga.a
in pounds per inch Filling 239,8 2u7.72 2424 9,8
Elongation in ¥arp 32.73 .73 35.73 JM}
percent Filling 3,26 .80 42,60 42.50
?erﬁe:;k change Warp 6.05+ L Uh+ i}.s&
in preaging i11i . 1.08 g.
strength from filling 350 ' ! ’
control |

WADC TR H4-117

ECIFICATION MATERIALS NYILON FABRICS

ling at 2 H t b Houps at 24 Hourg at Cycling at
VosobE . stT 3007 300F 0°F
R .08 U5, 26 H.08 u5,2
%?).56 gg.uo 45,82 23.56 46,0
27.13 24,80 20.66 15,46 19.66
32.33 28.33 22.73 13.73 22,573
6. 68 - JU- 20.73- 4O, Ll - 21.00-
§‘.ae~ £3>.71- 26.81- 62,36~ 26.52 -
108.8 103.36 93.26 6,04 85.3
100. 62 97.8 81,20 33.68 75.3
28.10 24,40 21.86 15.83 20, 33
33,46 30.73 25.86 18,86 23.80
50 547 14,71~ ug, 75~ 21.9
1. 27- b, 32~ 20.56 "T.27- 26,3
233.2 221.6 188.8 120.6 167.0
238.0 238,40 208 .1 126.6 178.8
36. 5.60 31.00 22,80 28.53
ua.gg al.uo 36.53 26.93% 34,06
.62+ .36+ 14,49 U5, 38- 24, 37-
5.75- 58+ 13.09- 47.21- 25.3#-



TABLE 11

BREAKING STRENGTH DATA, SPECIFICATION MATERIALS

RYION WEBBINGS TYPE X CONDITION U AND R

Control Nylon Webbing 2 Bours at 6 Hours at 24 Hours at Cycling at
Type X Cordition U 250°F _250°F __25Q°F ____250__3
Breaking strength in 9418 896k 7874 9074
pounds 921k

FPercent loss in 2.20+ 2.72- 14,55- 1,53
breaking strength

from contrcl

Control Nylon Webbing 2 Hougs at 6 Ho\uo'; at 24 Hours at Cycling at
Type X Condition U 300 F 300 300°F 300°F
Breaking strength in 8212 6137 uohs R822
Tounds 9215

Fercent loss in 10.88- 33,40- 56.10- 36.82-
breaking strength

from control

Control Nylon Webbing 2 Houps at & Hougs at 24 Hours at Cycling at
Type X Condition R 250 2hd ) 250
Breaking strength in 8799 6982 H280 7118
pounds 9310

Percent loss in 5,48~ 25,00~ 43.29- 23.5u-
breaking strength

from control

Control Nylon Webbing 2 Hours at 6 Hougs at 2l Houps at Cycling at
Type ¥ Condition R 30381' 300°F 30861“ BOOgF
Breaking strength in 5158 U433 2610 JTITHES
pounds 9310

Percent loss in 38.15- 52,38 71.97- 52, 2U-
breaking strength

from control

WADC TR RH-117 7




TABLE III

EREAKING STRENGTH DATA, SPECIFICATION MATERIAL

NYLON TUBULAR WEBBING

Control Tubular Webbing 2 Hougs at 6 HBougs at 2l Hougs at Cycling at
9/16 inch wide 1500 pound  250°F 250°F 250 25SSF
MI1-W-H625

Breaking strength in 1593.3 1575 1336.6 1536.6
pounds 1595

Percent loss in

breaiing strength

from original 11 1,25~ 16.20- 3.60-
Control Tubular Webbing 2 Hours at 6 Hours at 24 Houps at Cycling at
9/16 inch wide 1500 pound  300°F 300°F 300°F 30051‘
MII-W-5625

Breaking strength in 1428, 3 1210 721.6 88,3
pounds 1RG5

Percent loss in 10, b5- 24,14 A4, 76~ 38,04
breaking strength

from original

WADC TR 5b-.117 8



TABLE IV
BREAKING STRENGTH DATA, SPECIFICATION MATERIAL NYION CORD

Control Nylon Cord 2 Hours at 6 Houyrs at 24 Hours at Cycling at
Type 111 550 pound 250°F 2§"55F 25051“ 250
MIL-C-50H0

Breaking strength 577 538 389 £47

in pounds 577

Fercent loss in None b.7b~ 32.58~ 5, 20~
breaking strength
from original

Control Nylon Cord 2 Hours at b Hours at 2k Hours at Cycling at
Type III 550 pound 300°F 300°F 25051‘ 300
MIL-C-5040

Breaking strength TS 336 211.b4 311.8
in pounds 577

Percent loss in 22.70- 41.77- 63. 36~ U5, 96—
breaking strength

from original

WADC TR 54117 9



TABLE V

BREAKTNG STRENGTH DATA, EXPERIMENTAL MATERIAL
DACRON HOT-STRETCHED THREAD

Control Dacron Yarn 2 Bours at & Hours at 24 Bours at Cycling at
Hot Stretched 25351* 25“553' 250°F 250
Katural
Breaking strength 8.85 8.92 8,68 8.55
in poundas 8.92
Elongation in 15.7 19.3 19.0 18.8%
percent 13,4
Percent loss in . 785- 0 2.69- .336+
breaking strength
from original
Control Dacron Yarn 2 Hours at 6 Hou:ss at 24 Hours at Cycling at
Hot Stretched 300°F 300°F 300°F 300
Katural
Breaking strength 8.68 8.84 8.73 8.80
in pounds g.92
Elongation in 21.5 22.5 22,4 22.7
percent
Fercent loss in 2.69- .897- 2.13- 1.3uU5-
breaking strength
from original
Control Dacron Yarn 2 Bours at 6 s at 24 Houps at Cycling at
Hot Stretched 250CF 250 25061 253§F
Sage Green .51l
Breaking streagth 7.57 7.82 7.50 7.84
in pounds 7,74
Elongation in PRIt 16.0 15,2 16.2
percent
Percent loss in 2.196- 1.03+ 3,10~ 1.29+
breaking strength
from original
Control Dacron Yarn 2 Hours at 6 Hougs at 24 Hours at Cycling at
Hot Stretched 300°F 300°F 300°F 300
Sage Green 511
Breaking strength 7.62 7.58 7.41 7.47
in pounds  7.74
Elongation in 17.8 18.2 17.7 17.5
percent 11.8
Percent loss in 1.55- 2.07- 4, 26- 3.ug-
breaking strength
from original

WADC TR 5h-117 10
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Vi

MISCELLANEQOUS DATA AND DISCUSSIOK

To determine the effect of varlous gases, including air, on nylon
and Dacron at temperatures above 200° F, skeins of sewing thread were
placed in an oxygen bomb, the air evacuated and the bomb filled with
the desired gaseocus ahmosphere (pure oxygen, pure nitrogen, compressed
air). The bomb was equipped with temperature controls so that indivi-
dual tests could be obtained for exposures of two (2), four (4), and
eight (8) hours at temgeratures of 2129F and 28,°F. Pressures within
the bomb were 300 #/in< for pure oxygen and compreesed air and 30 #/in
for nitrogen. From a safety standpoint, it is recommended that the
high pressure condition not be duplicated unless proper equipment is
available due to danger of explosions. Data obtained from these tests
are shown in Tables VI, VII and VIII.

2

It is important to note that the degree of degradation in nylon is
very severe at the conditions for which successful application of
parachute material may be critical, At maximum test conditions in
axygen, nylon lost 96% in strength in contrast to Dacron's loss of 9%.
Nylon loses less than 10% in strength for the same conditions in an
inert atmosphere. This is conclusive evidence that at the test tem~
peratures the principle cause of degradation in nylon is oxygen. Sub-
jection of nylon to elevated temperatures increases the rate of oxida-
tion resulting in more severe degradation,

Data obtained on experimental Dacron fabric and nylon fabric are
presented in Tables X and XI.

The experimental Dacron fabric did not meet all of the requirements
of Specification MIL-C~70204, It is important to note that the require-
ments which were not met are those which may possibly be improved by
utilization of proper heat stabilizing processes,

Evaluation of oven aging tests shows Dacron to be superior to nylon

in most instances. The Dacron fabric tested has shown favorable results
even though it is not the optimum fabric which can be woven.
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TABLE X

PHYSICAL PROPERTIES OF DACRON FABRICS

Weight ounces
per yard square

Thickness inch

Breaking strength

pounds per inch
Warp
Filling

Ultimate elongation
percent

Filling

Tear resistance
pounds

Warp
Filling

Air Permeability

cubic feet per minute per

square foot
Weave
Width, inch

Color

Non - fibrous material

percent
Acidity -~ pH

Permanence of finish

Ghange of air permeability
increase in thickness

Shrinkage percent
Warp
Filling

* Does not comply with specification requirements.,

WADC TR 5117

EXPERIMENTAL DACRON FABRIC

Experimental Dacron
Sample

1.4

-0033

u6.8*
50.5

17.0
22,6

3.5%
4.0

9.2+

2 up - 1 down Twill
36.03
Ratural white

1.5
7.3

22.4* gain
18.2#

b.8*
2.9*

36

Type 11
MIL-C-7020A {(USAF)

1.6 Maximum

.00 Maximum

50 Minimum

14 Mipimum
14 Minjimum

4 Minimum
L Minimam

100 - 160

2up - 1 down Twill
36.5 + .5

Natural white unless other-

wise specified

2 Maximum
5.0 haad 9-0

15 Maximum
10 Maximum

2 Maximum
1 Maximum



TABLE XI

RESULTS OF CVEN-AGING TESTS AFTER SIX HOURS EXFPOSURE
NYION AND DACRON FABRIC

Dacgon"‘ Nylon** Dacron Nylon

375°F 375°F 425°F 425°F
Breaking strength
pounds per inch
Warp A3.4 - 16.3 13.5 11.2
Filling _ 58.6 17.9 - 9.6 11,2
Percent change
from original - : -
Warp 4.1 gain*** 74,0 loss 71.2 loss 82.2 loss
Filling 16,0 gain 76.9 loss 80.9 loss 85.4 loss
Air rermeability £1.3 115.5 L6.5 92.6
cubic feet per .
minite per square
foot
Percent change 48,5 loss 38.5 gain 53.1 loss 29,1 gain
from original
Shrinkage
Warp 12.8 1.8 17.8 8.4
Filling 11.5 1.0 17.0 7.4
Elongation
percent
Warp 38.6 9.7 9.6 8.7
Filling 38.6 10.2 - 5.3 9.4
Percent change
from original
elongation ' : -
Warp 127.1 gain 71.4 loss 43,5 loss 744 loss

Filling . 70.8 gain 69.0 loss 76.5 loss 71.5 loss

* Experimental Dacron fabric having physical properties listed in Table X,

** Nylon fabric woven in accordance with the requirements of Specification
MI1-C-70204, Type II.

*** The gain in breaking strength of the fabric is attributed primarily to the
high shrinkage which occurred.
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VII CONCLUSIONS

Test data show that the nylon fabrics do not lose more than 15p
breaking strength in warp or filling after 24 hours exposure in hot
air at 250°T.

The nylon webbing, Type X Condition R loses 43 in strength in
comzarison with 1% for Condition U for the same conditions mentioned
above. Darkening and stiffening of the Condition R weubing was noted.
Apparently the resin accelerated degradation of the weboing.

The nylon tubular webbing 9/16 inch wide lost 165 in breaking
strength and the nylon cord, Type III lost 3% in strength under the
same conditionms. It is probable that the heat caused an unbalanced
condition in this cord, contributing to the excessive loss in breaking
strength,

The Dacron thread was not appreciably affected under these conditions.

The nylon fabrics lost the following amounts in bsgaking strength
after exposure for twenty four hours in hot air at 300°F:

Fabric Fercent loss in strength
warp Filling
Type II MIL-G-7020A 4o, 44 62.36
Type I  MIL-C-7350 Ug.75 57.27
Type 1  16208A 15,38 47.21

The nylon webbing Type X, Condition B lost 72% of its breaking
strength after exposure in hot air at 300°F for twenty four hours in
comparison with 56k for Condition U webbing,

Nylon tubular webbing 9/16 inch wide lost S4% in breaking strength
and the nylon cord lost 63% after exposure for twenty four hours in hot
air at 300°F.

The Dacron thread showed no appreciable loss in breaking strength
for the conditions described above.

Exposure in an intermittent manner in hot air at 250°F appears to
have no appreciable effect on the materials tested up to a total of )
hours. It is important to note that repeated re-exposure at these temper-
atures may produce a significant less in breaking strength.
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It appears that exposure in an intermittent manner in hot air at
300°F up to a total of b6 hours was more severe than continuous exposure
at 300°F for b hours in most instances, For ease of comparison some of
the data are recapitulated here:

Contimuous 6 hours at 300°F Intermittent & hours at 300°F
Iten Percent loss Percent Loss
Fabric Type II MIL-C-7020 Warp  20.73 Warp 21.00
Filling 26.81 Filling 26,52
Fabric Type I MIL-C-7350 warp 1472 Warp 21,
Filling 20,56 Filling 26.%3
Fabric Type I 16208a Warp  14.U49 Warp 2&.33
Filling 13.09 Filling 28,
Nylon Webbing Type X 52,38 52.24
Condition R
Nylon Webbing Type X 33,40 36,82
Condition U
Nylon Tubular 9/16 inch wide 24,14 38.04
Nylon Cord, Type I1II 1,77 5,96

It is emphasized that the nylon webbing, Type X Condition R, which
is treated with a resin, is severely affected in breaking strength at
the high temperatures. The untreated nylon webving retains more of its
original strength than the resin treated after exposure to the stated
conditions. Fxtreme stiffness was more apparent in the Condition R
webbing.

Charts from the Brown recorder were used to plot the average temper-
ature values for contimious and intermittent exposures in order to deter-
mine if the temperature was the same for bgth copditions, The charts show
that the temperatures recorded were with §° - 10°F of the predetermined
setting in both instances. It is therefore concluded that the increased
losses which occur as a result of intermittent exposures are probably not
the result of any temperature differences for the respective conditions.

The superiority of Dacron over nylon in resistance to hot air deg-
radation has been shown. Further evaluation is necessary to obtain data
on paracimte textile materials when tested at the temperatures rather
than after when the items have cooled down. Further evaluation is
necessary to accurately predict the superiority of properly designed
Dacron paraciute textile materials utilizing a satisfactorily heat stabi-
lized yarn or rroper heat setting of the woven items,
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It is important to understand that the author does not desire to
minimize or exaggerate the properties of the fibers under question,
but to present data which will be useful for particular applications
where one fiber possesses the required gualities to a greater degree.

At such time as the Dacron items are satisfactorily woven, fur-

ther tests will be conducted to obtain complete comparison data be-
twecn nylon and Decron parachute textile materials,
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