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FOREWORD

This report was prepared by the Textiles Branch and was initiated under
Project No. 3044, "Aviation Lubricents", Task No. 73314, "Lubricants", forgerly
EDO 613-15, "Hydraulic Fluids and Lubricants", and was aéministered under
the direction of the Materials Laboratory, Directorate of Fesearch, Wright
4ir Development Center, with Lt. R. A, Sublette and Lt. K. A, Frey acting
ag project engineers.

The lubricants tested were not developed or intended by the manufacturer
for the condition to which they have been subjected. Any poor performance
of a lubricent under these test conditions is not indicative of the utility
of the lubricant under less stringent conditions or for other azpplications.

The names Orlon and Dacron, are registered trade names belonging to
the E.I. duPont delNemcurs and Co., Inc.

This report covers work from April 1955 to May 1955.
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ABSTRACT

This investigation was conducted to determine if textile fibers
and fabrics employed by the USAF are subject to deterioration or
degradation when exposed to synthetic lubricants. In order to accomplish
the desired program, two series of fabrics, composed of fibers that are
cammonly used in USAF fabrics, were prepared by immersing one series in
synthetic lubricants at room temperature and the other series in s similar
group of lubricants at 160°F. Both series were immersed in the lubricants
for 72 hours. After exposure, leundering and dry cleaning tests were
conducted on the fabrics. Diaphragm burst strength tests indicated the
synthetic lubricants did not cause a loss in strength of the fabrics.

PUBLICATION REVIEW
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THE EFFECT OF FIVE SYNTHETIC LUBRICANTS ON USAF FABRICS

I INTRODUCTION

In the develomment of synthetic lubrieants for use by the Air Force it is
necessary to consider the effect of these lubricants on the various aircraft
canmponeuts and items they may contact, It is for this reason that the investiga-

tion reported herein was initieted,

This report covers an investigation and evaluation of the degradation or
deterioration that five recently developed synthetic lubricants might have on six
fabrics under various conditions of exposure, Each fabric was subjected to the
following wvariables:

1. Lubricant

2. Tenmperaturs

3+ Cleaning method,

The exposure periods and methods of evaluation are similar to those outlined in
WADC Technical Report 54-12, "The Effect of Synthetic lLubricant and Dibasic Acid
Eaters on Certain USAF Fabrics'®,

JI SELECTION OF FABRICS

It was impractical to conduct dests on all fabrics used by the Alr Force,
therefore & set of febrics containing various natural and synthetic fibers was
selected to represent those fibers used by the Air Forece today and those that may
be used in the near future, The following fabricas were selscted for testing:

1. Cotton - 2 X 2 basket weave. 4.75 0z/yd? maximum,

2, Wool - Specification MIL-C-823, Shade 84. 18.00 oz/yd% maximm.

3. Nylon - Specification MIL-C-7020, Type II. 1.6  o0z/yd? maximum.

4. Rayon - Experimental cargo parachute fabric, 3 to 5 oz/yd2 approximate.

5+ Dacron - Experimental fabric similar to Specification MIL-C-7020, Type II.

6. Orlon - Experimental fabriec. 4 to 6 oz/yd2 approximate.
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III IDENTIFICATION OF LUBRICANTS USED

The following lubricants were used during this investigation:

Manufacturer's Designation Chemical Description Manufacturer

* GEB1406, lot X3023-1 Chlorinated silicone General Electiric Co.
0S=45, lot W2556 Silicate base fluid Monsanto Chemical Co,
0S-45-1 lot V787 Silicate base fluid NMonsanto Chemical Co.
?ﬁgoggggrémgzzgéiizion) Disiloxane base fluld = Oronite Chemical Co.
TL2456 Ester Base 0Oil The Texas Co.

IV FFEFARATION OF FABRICS FOR TZSTS

Each of the six febrics was prepared for tests in accordance with the
following schedule:

1. PFPreparation of fabrics with lubricants at room tempersture.

A,

B
C
D,
E
F

Original fabric -~ not sosked in any lubricant

Fabric
Fabric
Fabric
Fabric

Fabric

sosked in GEB1L06™ at room temperature for 72 hours,

soaked in 08-45 at room temperature for 72 hours.
soaked in 0S-45-1 at room temperature for 72 hours.
soaked in MLO 8200 at roan temperature for 72 hours.

soaked in TL2456 at room temperature for 72 hours.

2., Preparation of fabrics with lubricants at elevated temperature.

A,

B.

Fabric
Fabrie
Fabric
Fabrie
Fabric

Fabric

sub jected to 160°F for 72 hours - not soaked in any lubricant.
soaked in GEB1406 at 160°F for 72 hours.

goaked in 0S-45 at 1609F for 72 hours,

soaked in 0S-45-1 at 160°F for 72 hours.

soaked in MLO 8200 at 160°F for 72 hours.

soaked in TL2456 at 1609F for 72 hours.

* General Electric Company has changed the deaignation of
81406 to Versilube F 50,
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3+ Preparation of fabries with lubricants at room temperature and dry cleaned,
A, TFabric dry cleaned - not soaked in any lubricant.

B. TFabric sosked in GEB1406 at room temperature for 72 hrs then dry
cleaned,

C. Fabric soaked in 0S-45 at roam temperature for 72 hrs then dry cleaned.

D, Fabric goaked in 0S-)5-1 at rocm temperaturs for 72 hours then dry
cleaned,

E. TPabric scaked in ¥I0 8202 at room temperature for 72 hrs then dry cleaned,
F. Fabric somked in TL 2456 at roam temperature for 72 hrs then dry cleaned.

4, Preparation of fabrics with lubricants 2t elevated temperature and dry
¢leaned,

A, Fabric subjected to 160°F for T2 hours then 4ry cleaned - not soaked
in any lubriecant.

B. Fabric soaked in GEB1406 at 160°F for 72 hours then dry clesned,
C. Fabric soaked in 0S-45 at 160°F for 72 hours then dry cleened.
D, Fabric soamked iniLO 8200at 160°F for 72 hrs then dry cleaned.
E, Febric soaked in TL2i56 at 160°F for 72 hours then dry cleaned.
F. Fabric soaked in 0S-45-1 at 160°F for 72 hours then dry cleaned.

5. Preparation of fabrics with lubrieants at room temperature and laundering,
A, TFabric laundered - not soaked in any lubricant,
B, Fabrie soaked in GES1406 at room tempersture for 72 hrs then laundered.
C. Fabric scaked in 0S-45 at room temperature for 72 hrs then laundered,
D, Fabric soaked inkil0 8200 at rocm temperature for 72 hrs then laundered.
E, Fabric soaked in TI2/56 at room temperature for 72 hrs then laundered.

F, Fabric soaked in O0S-lf~)l 2t room temperature for 72 hrs then laundered.
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6. Preparstion of fabriecs with lubricants at elevated temperature &nd
laundering.

A. Fabric subjected to 160°F for 72 hrs then laundered - not scaked in
any lubricant.

B, Fabric sosked in GE81406 at 160°F for 72 hrs then laundered.
€. Fabric somked in 0S-45 at 160°F for 72 hrs then laundered,
D. Fabric soaked inMLO-520C at 160°F for 72 hrs tneh laundered.
E. Fabric soaked in TL2456é at 160°F for 72 hrs then laundered.
F. TFabric soaked in 0S-45-1 st 160°F for 72 hrs then laundered.

The fabrics were brought to standard conditioms, 70°F and 65% relative
bumidity, by conditioning for 24 hours, after each preparation, end then evalua-
tion tests were conducted.

Dry clesning of the fabric was conducted as described in Method 5610, Federal
Specification CCC-T-191b, Dry clesning solvent conformed to the requirements of
Federal Specification P-S-66l, Eech dry cleaning was conducted using five samples
of fabric, L inches by L4 inches and 350 milliliters of soivent per jar. The
Launder-Ometer was run for 25 minutes at a temperature of 35°F, after which the
samples were extracted in a centrifugel extractor, air dried and conditioned.

The laundering wes also conducted in the launder-Ometer and was conducted with
five samples, 4 inches by L inches, contained in each jar. Iaundering was
accomplished by using 350 milliliters of 0.5 percent soap solution per jar, The
treatment was run for 30 minutes at 100°F, after which the samples were rinsed
thorcughly, extracted in a centrifugal extrector, air dried and conditioned,

Vv TEST METHCD

The test chosen for evaluation of the effect of the wvarious treatments was,
"Strength of Cloth; Diaphragm Bursting Method", Number 5122, Federal Specification
CCC-T=-191b, This test is a good means for repid evalustion, although it does not
provide accuracy to the degree that a ravel atrip test does, TFive specimens of
each fabric prepared, as previously outlined, were tested. Results of tests on
these specimens have been tabulated in Tables 1, 2, 3. 4, 5 and 6, The values
reported are Mullen Burst Points that were read to the nearest 5.0 points,.
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VI EVALUATION

Table 7 is a swmary of the results reported in Tables 1, 2, 3, 4, 5, and 6.
This table was computed by averaging the individual averages of the 6 conditions
under which & specific fabric was exposed to a specific lubricent, For example,
the mra; strezgth 8:1‘ Zotton exposed under all conditions in lubricent MIO 8200

+ =
is i = 1843 y1lens burst points. The lubricants in
Table 7 are arranged for each fabric according to the magnitude of the burst
strength,

Upon examinetion of the data presented in Table 7, it is noted that the control
for all fabrics, except cotton, bhad the lowest ~ burst strength, The control for
cotton was only 0,2 of a Mullens burst point above the lowest value, A possible
explanation for the incresse in strength of the various fabrics after exposure to the
ludricanta is that the addition of lubricants reduces the friction between the yarns
and fibers, thereby increasing the efficiency of the fabrie,

It is pointed out that the data presented in Table 7are useful only as a
rough yardstick for considering the effect of the various lubricants on the
various fabrics, since the data presented do not consider the interactions
between the variables,

It is slao pointed out that the 72 hour exposure period used is relatively
short in duration., An sdditional progrem with exposure periods extending from 6
to 12 months may indicate a gredusl deterioration of the fabries, resulting
from prolonged exposure to the lubricants,
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Cleaning Method

Fabric tested after exposure to
lubricant. No ¢leanlng accompllshed.

Average

Fabric tested after exposupre to
lubricant and dry cleaned.

Average

Fabric tested after exposure to
lubricent and laundered.

Average

Pabrlec tested after exposure to
Jubricant. No clesning accomplished.

Average

Fabric tested after exposure to
lubricant and dry clesned

Average

WADC TR 55-379

Exposed for T2 Houre at Room Temparature

Control no
Lubricant

163

170
165
165

161

1,0
150
12
150

145

1

112
i 2
1

Ll

210
205
210
210
210

209

200
200
200
200
200

200

TABLE 1
STRENGTHS OF COTTON FABRIC EXPOSED TO LUBRICANTS AT ROOM TEMPERATURE AND AT 1604F

Exposed for 72 Hours at 160°F

Control no
Lubricant

1,0
135

130
160
135
136
150
o
1o
145
146
1

103
140
125
135
135

Lubricant

GE81L06
150
150
26
150
130
150
155
135
140
150
150
1,8

140
130

1320
1Lo
140

136

TO LUBRICANTS AT RCOM TEMPERATURE AND AT 160°F

Lubricm t Lubricent Lubricant Lubricant Lubricant

6E&1L06 08-45 MLO-8200 TL2L56 08=45-1
125 155 150 160 160
160 150 155 140 10
150 133 iEO 155 1,0
55 13 1 150
160 135 1&2 lﬁg 130
156 143 W7 150 146
145 155 160 1%5 155
150 125 150 165 135
155 160 1@5 165 5
1@0 150 160 170 5
160 150 s 150 155
15k 154 152 159 149
145 135 145 140 14,0
140 135 13§ 1,0 1&0
s 140 130 1%0 150
150 iﬁﬁ 135 160 130
150 5 140 - 150 1.0
146 1,2 137 146 1,2

TABLE 2
STRENGTHS OF WOOL FABRIC EXPOSED

215 190 205 215 210
215 195 205 210 205
215 210 210 210 210
215 210 210 215 205
210 215 205 21§ 210
21l 204 207 213 208
200 210 210 210 205
205 205 210 205 205
20§ 205 200 200 210
205 210 200 205 205
205 205 200 200 205
20l 207 20l 204 206/

195
195
150
195
135

154

195
190
195
190
195

193

215
20
215
215
215

a1k

215
220
210
210
215

21,

Lubricant
08-45

16

163
150
103
145
153

210
210
215
215
220

21

210
205
205
205
200

205

Lubricant
MLO-8200

e
i
i
146
140
i
140
155
148

205
210
210
215
20§

209

205
205
210
210
200

206

Lubricant
TL2456

135
139

210
210
215
215
215

213

200
205
200
205
200

202

Lubricant
03-45-1

155
150
130
5
150
1,8

0

150

220
215
210
215
215

215

205
200
210
210
210

207



Table 2{Conttd)
STRENGTHS OF WOOL FABRIC EXPOSED TO LUBRICANTS AT RHOOM TEMPERATURE AND AT 160°F

Exposed for 72 Hours at Room Temperaturs : Exposed for 72 Hours at l60°F
Control no Lubrieant Lubricant Lubricant Lubricant Lubricant- Control no Lubriceant Lubricant Lubt cant Lubricant Lubricant
Cleaning Method Lubricant GEB1L06 0S-15 MLO-8200 TL2L 56 08-45-1 Lubricant GEBLL06 0s-45 MLO-8200 TL2L 56 08=445=1
Fabrlc tested after exposure to 130 185 185 180 195 190 170 165 185 135 180 190
lubricant and laundered, 185 1950 185 175 i 195 190 170 170 180 185 180 190
190 130 185 140 . 185 150 17% 170 185 185 180 195
190 185 190 175 190 150 175 170 185 185 185 190
185 195 185 185 130 190 170 170 185 190 130 160
Average 188 129 186 179 191 190 172 169 18l 186 181 191
! TABLE 3
STRENGTHS OF DACRON FABRIC EXPOSED TO LUBRICANTS AT ROOM TEMPERATURE AND 160°F
Fabric tested after exposure to 150 150 150 1y 1 150 150 150 150 15 150
lubricant. No cleaning accompl! shed. 1?0 ;.EO 1&5 :th 125? 120 éll.lltg 1&5 11?5 ].Es L5 155
150 5 120 140 155 150 145 155 15 155 iao 150
150 1&0 160 155 15§ 155 145 135 150 150 5 150
185 145 15 150 150 150 140 145 150 150 15 s
Average 151 144 150 16 1sh 151 1l 150 1,8 150 U6 150
Fabric tested af ter exposure to 15 1590 1€ 160 160 160 135 160 1&0 150 145 150
lubri cant and dry cleaned. U0 155 150 155 150 1£0 135 160 145 155 150 150
s 155 1fhs 150 1&5 125 1,0 155 g 150 155 155
145 10 145 150 .1k 160 145 155 lFO 150 150 145
140 155 150 155 158 155 135 160 s 155 150 U5
Average . 142 153 149 154 ' 150 158 1%8 158 7 152 150 149
Fabric tested after exposwe to 150 150 1 150 . 160 1 1 1 150 150 L5 150
lubricant smd laundered,. lE5 1&5 IE‘? 1'5JO ‘ %25 1558 1?% 15% 150 1&5 150 1,5
150 150 15 U5 - 1B0 - 1% 155 135 5 10 150 150
150 145 150 711 - 145 155 150 5 U5 1,0 ns 145
155 150 15 150 150 155 125 150 150 140 145 135
Average 150 148 148 18 sl 154 151 149 18 143 17 145
i
\
TABLE L
STRENGTHS OF ORLON FABRIC EXPOSED TO LUHRI CANTS AT ROOM TEMPRRATURE AND 160°F
Fabric teated after posure to 10 ;
lubricant, eNo clean::g accomplished. 250 g% ;ﬂg ggg ggg g%g : ;]2_(5) ggg ggg ggg 330 220
315 330 345 330 335 330 310 320 520 330 222 225
232 329 23 300 320 515 310 525 515 330 223 322
33 320 335 315 315 %20 3;5 335 535 550
Average 319 325 337 320 351 323 314 322 320 328 331 325
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Cleanling Method

Fabric tested after exposure to
lubricant asnd dry clesaned.

Aversge

Fabric tested after exposure to
lubricant. No cleaning accomplished.

Aversage

Fabric tested after exposure to
lubricant. No c¢leaning sccompllshed.

Aversage

wabric tested after exposure to
lubricant and dry clesred,

Average

Fabric tested after exposurs to
lubricant and lsundered.

Average
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Exposed for 72 Hours at Room Temperature

control no
Lubricant

320
315
310
315
350

318

310
310
320
322
315
316

Lubricant
GE&1L06

335
320
335
330
335

331
315
320
315
305
220

315

143

Lubricant Lubricant

08-4% MLO-8200 TL2U56
340 335 325
330 350 520
320 320 330
535 310 330
535 325 200
332 32l 519
335 315 360
220 320 335
320 320 3&0
335 335 335
220 310 335
326 320 341
STRENGTHS OF WYLON FABRIC EXPOSED
0 1 140
%ho lﬁ% UIB
1&0 1&5 iﬁo
145 L5 0
5 o 135
1,2 13 140
145 145 15
W 140 U5
140 1L0 145
Ly o 35
1L5 145 14,0
1Ll 142 142
140 1,0 U5
140 1?5 E
145 145 1L5
135 140 145
1,0 1kLg 150
140 1 147

TABLE I} (Cont'd)
STRENGTHS OF (RLON FABRIC FXPOSED TO LUBRICANTS AT ROOM TEMPERATURE AND 160°F

Lubricant Lubricant

08-45-1

320

325
320

340
3t
333
315
320
320

310
315

%16

TABLE 5

TO LUBRLCANTS AT ROOM TEMPERATURE AND 160°F

1
3
Lo
1
11

140

Exposed fer 72 Hours at 160°F

Control no
Lubricant

320
520
315
300
315

31L

320
s
315
520

316

135
125
130
130
130

130

135
13€
135
135
135

135

140
140
140
10
135

139

Lubrlcant
GES1),06

140

Lubricant

0S-45

300
300
200
515
300

303

305
305
300
320
305

307

140
140
1L0
155
150

141
1?5

1uo

135,

1,
10
105
140

143

Lubricant
MLO-8200

Lubricant
TL2Y56

335

Lubricant

05-45-1
210
310
210
310
320
312

310
220
315
320
305

314

140
13%

173

137

110

s
1440

141
Lo
134
135
40



; TABLE €
STRENGTH OF RAYON FABRIC EXPOSED TO LUSRICANISAT KO0M TEMPERATURE AND 16097

Exposed for 72 Hours at Koom Températura

Control no Lubricant Lubricant Lub»icant Lubricant Lubricant Control no Lubi cant Lubricant Lubricant Lubri cant Lubricant
leaning Metlod Lubricant GE81L0b 08-45 MLO-8200 TLEL56 0s-L5-1 Lubricant 181406 0s-L5 1MLO-%200 TL2L56 08=L5-1
o

Fabric tested after exposure to 170 165 170 i 170 165 160 135 120 160 165, 160 120

lubricant. No cleening accomplished. 165 160 165 . 170 165 155 1[20 165 1560 170 165 165

170 120 165 | 165 120 160 1ﬁo 170 160 165 125 165

170 165 160 © 170 164 160 140 170 170 170 160 180

170 16E 160 : 15 160 160 140 175 125 170 180 165

Average 169 163 164 164 161 159 139 170 163 158 166 169

Fabric tested after exposure to 15 160 120 i 160 155 160 150 165 155 165 150 160

lubricant and dry cleaned. 130 1;(0 160 | 155 155 160 128 153 125 120 165 130

| 1EE 16L & 17 160 1 170 165

192 168 120 372 128 18 150 165 155 6 i85 160

135 155 155 160 155 155 154 165 170 170 165 160

average 18 162 155 | 159 156 159 193 16 159 165 163 161

Fabric tested after exposure to 160 165 160 160 120 165 155 160 160 150 155 155

lubricant end laundered. 145 160 150 120 160 120 150 155 155 15 155 150
5 170 170 i 160 0 160 150 155 155 150 155 1

ié’? 125 e | 1ee 160 199 155 125) 125 185 - 1§§ 1355

165 160 165 i 160 165 1465 150 1t5 185 140 160 150

Average 158 18) 151 I 161 163 161 152 158 156 18 1t6 151
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Table 7

Swmwary of Data Presented in Tables 1, 2, 3, 4, 5, and 6

Cotton
Control*  144.5
MLO 8200  144.3
05-45-1 145.3
TL2L56 145.5
0S=45 146.0
GEBL,06 148.3

Orlon
Control 316.1
08-45-1 320.5
0S-45 320.8
MLO 8200  323.5
GEB81406 325.6
TL2456 326.8

Wool
Control 192,6

MLO 8200 198.5

08=-45 200.,0
TL2456 200,6
GE81406 200.6
0S-45-1 202.8
Nylon
Control 139.3
0S-45-1 41,1
0S-45 141.3
TL2456 142.3

MLO 8200 143.0

CEB81406 144.0

Dacron
Control 146.0
0S-45 148.3

MLO 8200 148,8

TL2}56 150.1
GEB1406 151.0
0S-45-1 151.1
Rayon
Control 153.1
0S-45 159.6
0S-45-1 160.,0
TL2456 160.8

MLO 8200 160,8
GEB1406 163.5

* The Control is 0.2 of a Mullens burst point stronger than MLO 8200
but for the sake of heading each column with the Control strength
the values were reversed,
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