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ABSTRACT 

Th* ••rriee life of dtoelcrators d«p«nda upon the strength retention 
(orer a period of years) of the fibrous materials used In tbe sssembly« 
If one Itam him degraded to a point where It Is no longer oapahle of 
supporting Its share of the total load, the whole assembly la »ubject to 
failure«   At the pro&enl time the only reliable method of detenalnlug tbe 
strength properties of materials suspected of being degrsded, either by 
obamioals, ultraviolet radiation or age« Is physical property evaluation. 
This In the case of a deoelerator« means partlsl or conplete destruction 
of thä canopy assembly • 

Due to the large quantity of decelerators InTolred and the fact that 
it la life saving equipment, it la necessary that infomation concerning 
their aenrloe life be known at all times«   This Is accaqpllsbed by s 
saqpling procedure of the decelerators which have been In storage« 

Results of an evaluation of decelerator assemblies manufactured front 
1933 to 1955 bfas Bhonm that there la a general tendency toward loss In 
strength particularly In tearing strength«   However, with few exceptions, 
all physical properties for both cloth and cord from tbe sanpled deceler- 
ators (five to   six- and one hslf yesrs old), still meet the mlnlaus 
requirements of applicable specifications« 

A sampling program extending over a period of yeara will give a fslrly 
accurate prediction of life eaqpectancy and until auch a tlma aa a reliable 
non-dsstrustlve evaluation technique la developed, will ramaln the beat 
criteria for detexmlnlng degradation from age« 

PUBLIC ATTQN REVIFW 

This report baa been reviewed and la approved. 

FOR TR3 COMMANDER 1 

R, T. SCHV/ART2, Chief 
Noaoetrdllc Meterlala Laboratory 
Materlala Central 
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I. niTRODUCTIOW 

The designation of s«nrlo« life, i.«.t the length of serrloeebllltjr in 
number of years« for personnel and other type deeelerators la of oontinulBg 
Interest, partleularly the personnel type used by the Air Force*   The serriee 
life of Air Force personnsl deeelerators la now seven and one half (,7-1/2) ysara 
and for the Departnent of the Anqr ten (10) years or one hundred (100) uses. 
The deoelerator used by Dspartnent of the Azay noxnally aceumlate the one hundred 
uses before the end of ths ten (10) year period while the Air Foree type sight 
well go the full aeeen snd one half years and only be opened for inapeotlon and 
rapaek« 

Tö determine If deeelerators will still be eonpletely reliable for use 
after a number of years In storage• It Is neeeesary to aae sampling proeeduree« 
To aoeompllah thla a numbsr of deeelerators are pulled from atook and sanpled 
so that at leest three gorea and enough suspension lines for physical evaluation 
are taken from each deoelerator*   The serviceability of a partioular lot of deeel- 
erators will depend on the results of the evaluation of the sampled deoeleratora* 

II. EVALUATION PROGRAM 

A eervioe life evaluation program was Inaugurated in January 1$57 to 
detezmine the breakdown If any« of the fibrous materials used In deoelerator 
assembliea* Ten (10) Type T-10 personnel deeelerators, stored under nonud ware- 
house storage conditions, were obtained from the Richmond Quartennaster Depot, 
Rlotmond« Virginia for the evaluation. The deeeleratora had the oldest manufeet- 
urlng dates (2-4 years old) available for deeelerators which had never bean used. 
Bach year« for a period of four years« five deeeleratora wero taken at randan 
fron the ten end samples of doth snd suspension llnss removed for physical property 
evsluation* The deeeleratora were identified asi 

(1) DA 55*3324* Slgaund Eisner Company, Manufacturing Date January I955 

(2) DA 53-I96.   •     .    .        . 

(3) DA 33-66778, Reliance Manufacturing Company,    • 

(4) DA 55-3267,   Signund Eisner Compsny, ' 

(3) DA 33-798OI, Reliance Manufacturing Company,    * 

(6) DA 53-3190,   Siganind Eisner Company, " 

September 1954 

June 1954 

January 1955 

April 1954 

January 1955 

Manuscript releaaed for publication February I961 as a VADD Technical Note. 
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(7) UA 53-8054» Siff&u&d EisMr Canpany, Manufacturing Date April 1955 

(8) DA 55-5302,        • • • ». January 1955 

(9) D> 55-5181 • Switlik Purachute Company, • " Janutry 1955 

(10) DA 55-5220, Slcpund Eisner Company, • " January 1955 

Phyaloal properties for the first evelutitlon   ere ietermined by the 
Better Fabrioa Testing Bureau and results reported in ''CHT 56-79 dated January 
1957*   '!▼* of *he *•» wer* sampled so that eloth from three separate areas 
and suspension line from the assembly eould be eTsluatod. 

The second eraluation was also aooomplisbed by Better Fabrics Testing 
Bureau and was reported in April I958 in WCLT T58-26.   Three samples of cloth 
and one of suapensioo line from fire >f the ten assemblies were checked« 

Ibe United States Testing; Company conducted the third eraluution and 
results were reported in VICLT R59-102 in October 1959*   *"*▼• samples of cloth 
and one of suspension line fron five of the ten assemblies were evaluated» 

The fourth eTaluatiot. waa accomplished by the Textile Testing Institute 
of Svlrlea Laboratory«   FITC sco^les of cloth and one of suspension line from 
each of the ten dectlerators were eTeluated«    Data are presented in Appendix I, 
Table 2. 

Deoelerator» Serial No. DA 53-86778 waa the only one sampled each 
year of the four year period«   A comparison of the results is shown in Table 4» 
5, and 6«   Serial No« DA 53-196 *&* eraluated the first and fourth year« 
Results era ahown in Tablea 7* 8 and 9* 

All physical properties for the canopy cloth and suspension lines 
were determined in accordance with reTiaiona of Specification MIL-C-7020, 
Cloth« Nylon« Parachute and MIL-C-5040 Cord, Nylon, applicable at the time 
the assemblies were manufecturad« 

III.    DISCUSSION OF RESULTS 

The results of physical property testing over a four year span 
indicate that there is a general trend toward an overall breakdown«   Of the 
fifteen individual santplee of cloth and five of cord tested In 1957 by the 
Better Fabrioa Testing Bureau only one teet failed to aeet the applicable 
specification requirement«   The percent thickness increase after performance 
of finish of one sanple waa over the mininn allowed«    (Ref. 1)« 

Xn 1958« of the fifteen individual samples submitted« five samples 
of cloth failed to meet the air permeability requirement of MIL-C-7020, type I 
and of five asngplea of cord, two failed to meet the picks per inch requirement 
of MIL-C-5040« Type II«   Phyiioal property evaluation was again conducted by 
Better Fabrica Testing Bureau (Raf« 2)« 

WADD m 61-2 2 



The United statte Tastin« Company oonduatad tha third saria« of 
teata in 1959«   Twanty-f ir« indiridual sanplaa of aloth ano f iva of oord 
ware tasted.   Only one sarpla of aloth a>et all of the raquirtoanta of 
MIL-C-7020.    The other tvjnty*four »«mplea fpll^d to meet either the breaking 
strength, air penneability or pttXvautQet o.' finish requirement»   Of lM<>9e 
thirty-two percent of tha -<fuQ)l«0 din  .ot uwest the hr^.'.v.g aitrsngtb re^v-x.^a- 
ment, forty percent the air penDOfaclli"i and eight :.vrv<jt tir- ':miiuanea of 
finish requirement«    (Ref. ;? )• 

The fourth aeri« . ma onduc'td b ■■\* '. '-.<*,Ue Tooting Xv:ivltuta, 
Division of Swirlea and Camisyr oi ix>a \g«l-. ri> orala. five . irlduai 
aemplea of oloth and one of  e>M t.*jta et   H ol fc«Ä ümCj.vtmtiar* -w* 
evaluated«    Fran the fifty < aäi ridv\al  te      8en:;.\,:.'« foWflnsa i . la^t failed 
to meet the   warp      ^long^tlan v ^qulremaui^ twenfc*~wighi p.v,reii«it \'c*> air 
pexmeability requirement of 101-^-7020, Typt I.    la the panrJMUoe of finish 
test, thirty percent failed to iM«t the wari   ^hrlcJcaga^ aiy.y-eight percent 
the filling shrinkage, tan pMvenV tho percent thSoknaai   ohuTge ard eighteen 
percent the percent air permeibjlity ohaage specified in MH.>C-7020«   Of tue 
ten individual aanjplea of cord lasted, vone failed to -aaat th» weight raftulre- 
ment of Specification MIL-C-50i'f Vyoe IT*   Thers «/er» alau itiö^r variationa 
in turns per inch of twist for  w;a final ply of t».» sleeve and   o/« y%m»« 

Part of the descrep mciea throughout th ♦ program might v-W^&j 
be attributed to tlr* ^act that v.he aTaiuationa v.^re ^arfozued by pv^oirvU 
from three separatf, orgsMi«.»   .:-*'   However, this   viuuld be a minor ft-tor if 
the evaluation l»  ooriducted ii   e^ra»-      W1 >v» api)iv^%iJe epeoificoti^^ and 
Federal Specification, Genera,     „» ««thoda« CCC-7*19^>-*«    The aevoki % strength 
and tearing stren/th (See Table 5 ^i:' T) aho.v e gradual breakdown fr^-A /R-ar to 
year«    Although toave were no teerin-; ^t^angth fa21uraae  kne ietir ts .mu^tb did 
decrease each yar.   This would fippe»^ tc lndic«ite tbat the fM&iHtm oils 
leech out over a period of yo^r« causing the individual yar^*  fe5 ^^ak Anatead 
of sliding or buDJhing togetner«   This leaohing out of thm rxxAihibu. oilr 
might also accov^t for the high pero*ntaga of failurea J--. pemauenoe of finish 
for the luat tw> teating pnrje^s. 

I?.    CCKCLUSTONt 

At t'vB date of the last (of four) ev«juntied, all deoeleratoru w»rc 
from six (6)  fO aix and one half (6-1/2) yefe?« old, wltia .. »rial Ko, DA 53-^778 
manufactured i-. Juna 195^ by Reliance Manuf• «tturiu^ CanpMoy belüg the ol^ttst« 

The  tread in breakdown. In both th* nm^f and suiienaion line 
aaterlala fraai th», deeeleretora indicate that vh^re is a y^ai* ^ y«iar progreos- 
ion in breakdown, of the phvaical propertl^a of tee c^tariala« 

IL vä«» cf the rearlta obtalnr'. .urlng tht  rtwr year evaluation 
program, it is concluded that the ^'-aerr /iveo -auJ ox* .df  ''f~l/t) se^'lo« 
life of Air Force personnel decelerators ahoul.   >«• i^i- v  id« 
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ftitttlt f 

T&3T RSSULTS MYLOV CORD (MZL-C-5040, TCI II) 

?arttfffft ^ JL. JL 

Brtokiac Stmgth (lbs) 47$.0 432.0 450.0 444*8 

noagatioB (S) 42.4 44.4 45*0 56.4 

w«l^« ifto/lh) 106.9 134.0 110*7 106.2 

ColorfMtMMi to 

Uu»4i7 Goo« Oood Good SxaaUaat 

Drj ClMBlnc 

Ufiit, 20 hr«. 

Oood Good Good fipallaat 

Good Good Good mallan« 

Cor« CoMtruetloa 

IhBbor of Tana 4 4 4 4 

Final FI7 3 3 3 3 

Slaava Conatmotlaa 

■otter of Carriara 32 32 32 32 

IMLa par Carriar 1 1 1 i 

Pieka par IB0I1 29.0 27.0 26.0 «0 data 

Final Ply 3 3 3 3 

Tula* (Turna par laab) 

Cora Tana 

Initial Ply 10.7 s «OS 13.5 s 13.9 s 

Ftaal Ply 7*0 z 7.2 z 7.0 z 7.2 Z 

Slaafflt Taraa 

Sllflaa 
5.82 5.4 z 5«o z 5.3 z 

Final Ply 
9.0 s 6.7 S 8.5 s 9.0 s 

§/   Soapla D axpoaad ^0 hrs. 

V1DD IK 61-2 
15 



TABLE 7 

mrla ?«ilr TmatmA 

1957. ''-lO, Panel 5 

F'-l,  « 15 

T-12,  • 25 

i960, r-6,  • U 

F-7.  "  9 

F-e,  •  4 

F-S   - 2$ 

F-10,  » 24 

PffrttmCT ß/9 Pf ^Vt^ 

Sgflj Ho. At) 

1A 

2A 

IB 

2B 

31 

ill 

51 

WIDD n ^1-2 
16 
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MWf 
nsT RDuus ~ wrum CORD (iaL-c-5040, TTPI ZX) 

s%vMc«k (Ito) ^5.0 4M.8 

HOMMü» (f) ^3.0 56.4 

0«l«rf MtMM  «o 

Dry a««ftiM 

2i#t. SO»« 

of Ti 

twirt (tonw p«r iMk) 

Ocw» Tan* 

teltlal Ply 

PftMl Ply 

SIMV« Tan« 

SUglM 

FlMl Ply 
IMpA» * 499M1 '(P Bv»w 

WADD Of 61-3 ^f 

UMllM« 

BBMllMt 

nuntmt 

4 * 

PlMl Ply 3 3 

aiMff» CoMtrMtieft 

•f C«rrl«r* 3«                                        ^ 

toU p«r Owrl« 1                                        1 

^^ 26.4 "o *•*• 

Plaal Ply 3                                       3 

10.3 •& 13.8 »s- 

6.1 ^ 7.2 »z» 

6.7 •z- 5.3 'Z' 

8.6 «s- 9,0 -s- 



TAILB 10 

M Of flto-lf leatlai MIL-C-708C. f*v I* 

W«l4ht (oi/yd ) 

ThloJOM*« (U) 

Acidity p" 

Mom nbrom muritl» (%) 

Etrvaklag rjtrmfth (lbs/la) 

warp 
mi lac 

TMrla« StrMffth (Iha) 

Warp 
Pillin« 

noogatlan (i) 

warp 
rininc 

bnitr (f^/mm/ft2) 

of Plalah 

Shriakaga («) 

Warp 
flUUf 

Tklakaaaa QM& (%} 

PamabUity ChMga (X) 

•   Raqulranaal la affaat wbaa paraahutaa wara proourad« 

Air P 

1.1 Max. 

.0032 Mas 

5.0 - 9.0 

2 (Max) 

40 (Mia) 
40 (Ma) 

3.5 (MU) 
3.5 (MU) 

22 (MU) 
22 (MU) 

SO-120 

2( 
1 ( 

) 
)• 

10 ( 

15 (Max) 

WADD n 61-2 1» 
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xm*u 

Uta) 

ttUrn {%) 

«•lent (fWlt) 

OolorfMtMM to ImmAuiag •% U0Or 

OrtovfM«MM to Cry QltMtaf 

CotofMtMM «e 3«auti% (20 hr».) 

Ply 

of CanrlM« 

y«r Cirri«? 

PUIre p«r iMk 

Ply 

fwirt (tatWlMh) 

Oar« Yam 

ZaitUl Ply 

FiMl Ply 

SIMV« Ti 

Ply 

3T5 («u) 

30 (MU) 

1« (NU) 

Good 

Good 

a 0/5/3 

32 or 36 

1 

2e * 26 

ai/3 

10-14 

5-7 

7-».3 

VADL TV 61-2 20 



Z.     Miahals, Oould s, D»t«:nüiMtloB of SCXTIM Uf« of Typt T-10 
Troop ParMlmto Canopy ud Ouspoaaloft Liao lUtorial* 
WRT 156-71. Jmurf 1937. 

IZ*     BalBM» Carroll» It» SairriM Ufa of Typa T-10 Troop Paraahuta 
Oaaopy and Sttapaaalaa LLM Matarial«   WCLT T58-26, April 1958 • 

ZZZ.     Holst«• Carroll, It» Sainritt Ufa of Typa T-10 Troop Parathttta 
CMopy aad Suapaaaloa LUt Natariala. WCLT I159-10S, 
Ottobar 1959. 
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