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FOREWORD

This report was prepared by the Pibrous Materials Branch and was
initiuted under Project No., 7320 *Filrous Materials for Decslerators
and Structures®, Task No. 73201 *"Organic and Inorganic Fibers'. This
work wes administered under the direction of the Nommetallic Materials
Laboratory, Materials Central, Directorate of Advanced Systems Technology,
Uright Air Development Division with Joyce C. MoGrath acting as project
engineer.

This report covers work fram Janusry 1957 to February 1961.
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ABSTRACT

The service life of decelerators depends upon the strength retention
(over a period of years) of the fibrous materials used in the assembly.
If oa2 iten hus degraded to a point where it is no longer capalle of
supporting its share of the total load, the whole assembly is nubject to
fajlure. At tae preoseni time the only reliable method of determining the
strength properties of materiala suspected of being degraded, either by
chemiocals, ultra~violet radiation or age, is physical property evaluution.
This in the case of a decelerator, means partial or complete destructinn
of the cenopy aassembly.

Dus to the lurge quantity of decelerators involved and the fact that
it is life saving equipment, it is necessary that informution concerning
their aervice 1life be known at all times. This is accomplished by a
sapling procedure of the decelerators which heve been in storage.

Results of an evaluation of decelerator assemblies manufactured from
1953 to 1955 haus shown that there is a general tendency towurd loss in
strength partiocularly in tearing strength. However, with fev exoeptions,
all physical properties for both cloth and cord from the sampled deceler-
ators (five to "six~ and one half years old), still meet the minimm
requirements of applicable specifications.

A ssmpling prograsm extending over & period of years will give a fairly

acocurate predietion of life expectanoy and until such a time as a reliable
non~destructive evaluation teshnique is developed, will remain the beat
criteria for determining degradation from age.

PUBLICATTON REVIFW

This report has dbeen revieved and is spproved.

FOR THZ COMMANDER:

Re T SCHWARTZ, Chief

Nommetallio Materials Laboratory

Materials Central
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I. INTRODUCTION

The designation of service life, i.e., the langth of serviceability in
number of years, for personnel and other type decelerators is of continuing
interest, particularly the personnel type used by the Air Foice. The service
life of Air Foree personnsl decelerators is now seven and one half (7-1/2) years
and for the Department of the Axwmy ten (10) years or one hundred (100) uses.

The decelerator used by Department of the Army nommally accumulate the one hundred
uses before the end of the ten (10) year period while the Air Foree type might
well go the full seven and ohe half years and only be opened for inspsction and
repack.

To determine if decelerators will still be caxpletely reliable for use
after a number of years in storage, it is necessary to use sampling procedures.
To accomplish this a number of decslerators are pulled from stock snd sampled
80 that et least three gores and enough suspension lines for physicel evaluation
are taken from eash decelerator. The serviceability of a particular lot of decel~-
erators will depend on the results of the evaluation cf the sampled decelerators.

II. EVALUATION PROGRAM

‘A service life evaluation program wvas inaugurated in January 1957 to
determine the breakdown if any, of the fibrous materials used in decelerator
assembiies. Ten (10) Type T=10 personnel decelerators, stored undsr normal wvare-
house storage conditions, were obtained from the Rioclmond Quartermaster Depot,
Richmond, Virginia for the evaluation. The deseslerators had the oldest manufact-
uring dates (2-4 years old) available for decelerstors which had never been used.
Eash year, for a period of four years, five decelerators verc takan st random
from the ten and samples of cloth and suspension lines removed for physiocal property
evaluation. The decelerstors were identified as:

(1) DA 5%=5524, Sigmmd Eisner Company, Manufacturing Date Januury 1955 ‘

(2) DA 55-196, 0 . J » *  September 1954
(3) DA 53-86778, Relisnce Maruficturing Company, °* *  June 1954
(4) DA 55=5267, Sigmmd Eisner Company, J * January 1955

(5) DA 53-79801, Reliance Manufu.cturing Company, ° *  April 1954
(6) DA 55-5190, Sigmmd Risner Company, . *  Jenuary 195%

Manuseript released for publication FPebruary 1961 as a WADD Technicul Note.
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(7) DA 55-8054, Signund Eisner Company, Manufscturing Date April 1955

(8) DA 55=5302, * ' . . »  Januery 1955
(9) DA 55-5181, Switlik Purachute Company, ’ " Janu.ry 1955
(10) DA 55=5220, Sigmund Eisner Compeny, ’ » Januury 1955

Physical properties for the first evaluution crec ietermined by the
Better Febrios Testing Bureau and results reported in '/CRT 56=79 dated Junuury
1957 Five of the ten were sampled so that cloth from three separate areas
and suspension line from the assembly could be evaluatad.

The second evaluation wes also accomplished by Better Fabrics Teating
Bureau and wua reported in April 1958 in VCLT T58e26. Three samples of cloth
and one of suspensiok line from five of the ten assemblies were checked.

The United Stetes Testing Compeny condusted the third evaluutiom and
results were reported in CLT R59-102 in October 1959. Five sanples of cloth
and one of suspension line frum five of the ten assemblies were evuluated.

The fourth evaluatiol wes accomplished by the Textile Tesating Institute
of Swirles Laboratory. Five samples of cloth and one of suspension line from
esach of the ten decclerators were eveluated. Data are presented in Appendix I,
Table 2.

Decelerator, Serial No. DA 53-86778 was the only one sampled each
year of the four year period. A comparison of the results i3 shown in Table 4,
5, and 6. Serial No. DA 53-196 wvas evaluated the first and fourth year.
Results are shown in Tables 7, 8 and 9.

All physical properties for the canopy cloth and suspension lines
were determined in acoordence with revisions of Specification MIL-C-7020,
Cloth, Nylon, Parsshute and MIL-C~5040 Cord, Nylon, applicable at the time
the assemblies were manufsciured.

I1II. DISCUSSION OF RESULTS

The results of physical property testing over a four year spen
indicate that there is a yeneral trend toward uan overall breekdown. Of the
rifteen individusl samplez of cloth and five of cord tested in 1957 by the
Better Febrics Testing Bureau naly one test failed to meet the applicable
specificetion requirement. The percont thickness increase after psrformance
of finish of one sample was over the minimum allowed. (Ref. 1).

In 1958, of the fifteen individusl samples sutmitted, five samples
of cloth failed to meet the air permeability requirement of MIL-C=7020, Type I
and of five samples of cord, two failed to meet the picks par inch reguirement
¢of MIL=C=5040, Type II. Phystical property evaluation was again conducted by
Better Fabrics Testing Bureau (Ref. 2).
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The United Statu: Testing Company condusted the third series of
teats in 1959, Twenty-fiv, individual semples o7 sloth ana five of cord
ware tested. Only one sarple of eloth ret all of the requirements of
MIL=C=7020, The other twsntyefour ssmples feiled to meet either the btreaking
strength, air permeabilit, or pormaience o' fiuish requirsmemt. 0f ii»se
thirty=two perocent of the -mugples dia 7ot meet the e »w.!)g wirsngth reQvi.’e~
ment, forty percent the air permeatility and eight .wrs-at thw uzZmsusnce of
finish requirement. (Ref. /.

The fourth seris . /a8 onduc-'8d £/ '\ xtile Teatlng Yvnidtute,
Divisfon of Swirles and Comp w7 of Jos gel<: - +i% 'oralas Five |.dviduald
samples of cloth and one of co rd from ew -h of - 2R deulieratora woxre

evaluated. From the fifty Jaaf:icual te. sam ics. "onr*mea ;.. 38¢% Talled
to meet thc war, - alongetian . squiremen.’, tweniy~wight p-reuut %ae alr
permeability requirement of 1{IL=\=7020, Typt I. Ila the perwm .euce of finish
test, thirty percent failed :0 rar9t the wary shrirkege, sixiy-aight percent
the r'illing shrinkage, ten pervrcent tha percent thiackmest chinge ard eightesn
percent the percent air perme:tbility chenge spesified in MIL-Ge7020. Of xue
ten individual samples of cord .estend, one rajiled to wset thx weaight require-
ment of Specification MIL-C=50.7, %/pe IT, Thers vere also n.’uwr' variationa
in turns per inch of twist for wns finel ply of tie sleeve and - =4 yarnse.

Part of the desorep uiclies throughout the prograr might poswind
be attributed to th~ fact that \he evalustions \3re perforuwed tv pe-ron sl
from three separats, orgadPt2.. .. ~- However, Phis \would be e minor fe~3ox ir
the evaluation i: corducted 1. 25 rase  _ 3h applicsule speaificsticis wnd
Federal Specifica“ion, Ganera, .. mathods, CCC=T=l9it. The Creaki i ~Lrength
and tearing stren;.th (See Tablc 5 an: 7) shov ¢ gradual breakdown 7:iv:» yrav to
year. Although tiere were no tearin.; si~sagth ratluras. the tear « wmgth did
deorease each y.ar, This would opper: t. indicete tLat the f'7uisrisg olls
leach out over a period of yrzrs causing ihe indirvidual yar~ % Swak ADstead
of aliding or bup:hing togetnar, This lesching out ¢ 4. ¢ivishiag odle
might also accovnt for the high percentags of fallures in fermansnde of finisk
for the lust tw> tesiing poricda,.

IV. CONCLUSTION:

At t''s date of the lest (of four) eve uaitcu, all dacelerators ware
from six (6) o six and one half (6-~1/2) yecrs old, wite . risd No, Da 53=-86T77R
manufectured i- Jurs 1954 by Reliance Msruf-oturiug Compemy Heivg the oldwst.

The tread in breakdown, in both tiue nenuiy ani sus,ension liae
materials from the decelerators indicate that “iwum g a yirar %y yeur progresa-
ion in breaddown, of the physiual propertivs of tae nrteriala.

I view &8 the resvlts obdtmine during the fosr year evalunticu

program, it is conciuded that the ;r~sert cyven and ops 7l (7=l/Z) am~lce
life of Air Foroe personnel deselerators shoul. '« ... 4.
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JANRL.
LI3Z OF SAELES KYALIATED IN 1960
Desalamaton Date Jeuie Semnle Cofle.
S/M DA 55-522) ?-1, Panel 27
Sigmend Bisner and Compeay y-2, ° 7
Nge Date -~ Jammary 1955 r-3, * 12
o4, * 17
'3‘ * 28
8/ DA 554“ -4, °* 1)
Sigeund Risner and Compeny =7, * 9
N2g. Date = Septembder 1954 r-8, * &
-9, * B
P=10, * 2
S/ DA 53-86778 -, * 17
Relisnee Manufaeturing Compeny F-}2, °* 2
Ng. Date =~ Jwme 1954 P-13, * &
"uo . 2
=15, * 7
8/8 DA 555267 =36, * 7
8 Rismer and Compeny <37, * 2
Nege Date - Jamuwary 1955 y=18, ° Y 4
r-19, * 12
"”. e 17
/8 DA 53-7904 ra, *© 8
Relismee Mamfacturing Compeny -2, °*
Ng. Date - Jpril 1954 y=23, * 1
P=2h, °* 3
m r.sd, -
DA 55-5190 o °*
Rener and mq m. U B
Ng. Date - Jemwary 1955 o * 3
=29, °
730, * 3
2/8 DA 55-8054 -1, * o2
Sigmd Eisver saad Campany r-32, * 27
N0ge Date = April 1955 =33, * 2
"3.. . 1
r-38, * 12
8/% DA 55-5908 3%, * 3
Sigmed Bisaer end Compeny o * 8
Nrg. Date = Jemuwary 1955 7-38, * 13
’-”. . la
Peho, * 23

SR O SRt oLy

WS Mg S L . Vs b e . L.,

C-1

0-3

G5

c-7

c-8
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LIST OF SASLES EVALIUTED JN 1960 (CONZ'R) \

Dasalarator Dals Zakxis Smmle Coda. oaxd mmle Code
S/8 DA 55-5181 Peil, Panel 2 0-9
Switlik Psrselmte Compeny P=h2, * 7
Mfge Date - Jamuary 1955 Poi3, * 12

. oy
S/M DA 55-5220 r-i8, * 7 c-10
Sigmmd Risaer and Company Pely7, ° 2
Mfg. Date « Jamuary 1955 Pep8, °* ?

P=h9, * 12

y=50, * 17
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B2 4
LA @ SR MR CORR JMWLEL FRGM DICEIMTOR 3N S5)-84770
Dabxia_Amnla Tested fote o, Asslamed
1957, P=7, Pamal & e
P8, Penal 1\ 20
=9, Pensl 2 Jo
1958, -7, Penel § 15
78, Penel 15 2
P-9, Pamal 25 »
1959, 7=11, Peaal ¢ 10
P12, Panel 1) 20
P13, Penel 16 »
F=li, Pemel 2 [
7=15, Penel 26 5€
1960, P=11, Penal 17 1D
7-12, Pesel 22 .
P=13, Pmnel 27 3
P=li, Pemel 2 &D
715, Pasel 7 50
gard_Jamiee Tested
1957 A
1958 3
1959 ¢
1960 D
VADD T 12 2
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JARLE 6
TE3T RESULTS NYLON CORD (MIL-C-5040, TYPE II)

Somple Moo A
Breaking Strength (1bs) k79.0
Kloagation () ha.4
Veight (yds/ib) 106.9
Colorfastuess %

Laundry Gocd

Dry Cleaning Good

Light, 20 hrs. Good
Core Coastruction

Nwmber of Yarns &

Final Ply 3
Sleeve Construstion

FNumder of Carriers 32

Eads par Carrier 1

Pioks per Imch 9.0

Tinal Ply 3

Tvist (Twrms per Ineh)

Core Yaras
Initdal Fly 10.7 8
Pisal Fly 70 2
Sleeve Yarns
Siagles 5.8z
Final Fly 9.0 8

8§/ Semple D exposed 40 hrs,

WADD IN 61-2

s
432.0

biyely
134.0

i

32

27.0

133 8
7.2 2

Se4 2
8.7 s

15

L
450.0

45.0
110.7

26,0

13.5 8
740 Z

5.0 2
8.5 s

hhk o8
564k
106.2

Ixcel.)ent
Exrsllent
Exesllens

No data

13.8 8
7.2 2

532
9.0 S




TARLE 7

Sofe Nos Ansisned.
Eahrie Smmules Tesied
1957, F-10, Panel 5 1A
r.1, B 15 <
ral2, » 25 3‘
1960, F=b, * 14 18
7'70 - 9 ®
P-O. L u 3.
| P9, * 2 »
|
; F-IO. . u 9
| copd Seuples Tegted
t 1957, C«4 4
! 1960, C-2 »
|
t
|
|
!
[ WADD TN 61-2 16
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TEST RESULYS - NYLON CORD (MIL-C-5040, TYPE II)
— IO DICELIRATOR SENIAL O, DA S5-09%

Semple Ne.
Breakiag Streagth (1bs)
Roagetioa (%)
veight (yds/dd)
Colerfastasss %
Lamndry
Dry Cleaning
light, 0 Bre
Core Constrwitiea
Basder of Yerms
Maal Ply
Slesve Constrwstion
Bumber of Carriers
Inds per Cerrier
Pisks per Ineh
PMinal Ply
Twist (turms per iaeh)
Core Yoras
Iaisial Ply
Fiaal Ply
Sleeve Yarans
Singles

Pinal Ply
Aemle 3 axposed kD Hree,
WADD ™M Ql-2

AR 9

A
465.0

8340
106.9

26.4

10,5 *s°
6.1 "

6;7 e
8.6 *s*

ik .8
5604
106,2

Exselleat

Exsellent
Exsellent

Ko date

12.8 *s°*

T.2 °2°

5.3 »Ze
9.0 °Ge




TARLE 10

cut °

veight (ow/yd?) 1.1 Max.
Thickmess (ia) +0032 Max.
rcsasty p¥ 540 = 9.0
Noa Fibrous Msterials (%) 2 (Max)
Breaking Strength (1bs/in)

warp 4o (Min)

rilling L (tin)
Teering Strength (1hs)

Firhing 33 Gun)
HNoagation (%)

T g
AMr Permeability (r93/min/es?) 80-120
Permenense of Fiaish

Shrinkage (%)

i =t
Thickness Quange (%) 10 (Max Imerease)
Permesbility Chenge (%) 15 (Max)

* Requirement in effeot vhen parachutes vere procured,

WADD ™ 6l-2




Wz B
Iesxiremaate of Joesifisaticn MI-C-3200, Tyne 11

Breaking Streagth (1%e) 375 (mia)
Roagation (£) 31 (a)
Veight (yea/dd) 105 (Min)
Oolorfestness 1o Lammderiag ¢ 110°7 Good
Cslosfastacss %o Dry Clesaing Good
Colorfustness to Sualight (20 hre.) Good
Osre Comstirustica

Mmbder of Yaras A7

Fly a0/5/3
Sleeve Oemstrustion

Nwaber of Carrisrs 32 or 36

Inds per Cesrier 1

Pieks per ineh 26 - 28

Ry ae/3
Twist (Swrna/ineh)

Core Yars

Iaitsial Ply 10-14

Final Py 6-8
Sleeve Yarn

Ply 57

Singles T-%.5 |
VADL X Ql-2 20
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II.

111.

dNiehdls, Domsld S8, Determination of Service Life of Type T-10
Troop Parschute Canopy and Suspemsiom Lime Material.

VCAT T56-79, Jemwary 1957.

Bolmes, Carroll, Jr. Serviee Life of Tyre T-10 Trooy Paraschute
Cencpy and Suspensiom Lise Material. WCLT T758-26, April 1958.

Holmes, Carrall, Jr. Servies Life of Type T=10 Troop Parachute
Cemopy and Suspeasioa Line Msterials. WCLT RY%9-102,
Ostodber 1959.




