UNCLASSIFIED

AD NUMBER

AD860186

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Administrative/Operational
Use; Specific Authority; AUG 1956. Other
requests shall be referred to Commanding
Officer, Army Natick Laboratories, Natick,
MA.

AUTHORITY

USANL ltr, 6 Oct 1971

THIS PAGE IS UNCLASSIFIED




it

LEYER RESHARCH & DRVEIGSEN,

: cguzz.sc'.

N B N

Quartermaster Rcsearch‘& Davelopient Center, WS ey - - 7 0

o i e 38,

o

e

et TR ILE, CLOVHENG AND FOOTHRED DTYISION

L

~ : i~y g R 3 Y
extile }:ngvme: ing Lebor f".'U"‘f i No. 155

3
“aeEs el B

o

B

. R AR

G s

%
& i inmas

7y

© SOME ASPECIS OF fi’aa VALUATION OF THE USEFUL LIFE |

X

i

L o

.
=
'
[
12
i A%‘}‘aﬁﬁmd Y

N ‘i
v 3
: N > < ' ;;
. < b}'
) Lous 1. \Weiucr Chief
'I‘extile }mc;meering L \afatory Branch ’ O{'T “7 L’ﬂ“
i g AT .
| ) . ] ~->\ "“g, ’;J" }_’
Projeot Rerarenco i "h ' o S o
o e ¢ R ced by the L ‘ - -
7 87"03“004 CLEARINGHOUSE .  August 1956
. _ . for Federal Scientilic & Technical o
Sy Informoﬂon Springfiold Va: 22151 .
s GABN ﬂlmmﬂu OF THIS DOCUMENY wmu e RN
THE AGENCISES OF THE U' 8. GOVERNMENT MUST . ) .
HAVE PRIOR APRREV.\L OF THE U, 8, ARMY NATICK ’ o
- ) LAIORAI‘QRI“- NANQK. MA'.A@NU‘I"‘ . ' . “
e W’ “ ' o . : b AR A ks st s - ) S o e ‘ -
’ . ’ N ¥ [ 4
t - N N ~
— » e . > s




TRLHSMITTAL OF THIS 2OCUMENY ouTSIDB )
CLNES OF THE Ul 3. GUYEWIMENT MUST . - S . i
IV R -(L".'-~L.Q“ te € L. b ARMY NATICK ) )

LTt K, MASTALOYSETTS

B XL

[ ETIAEO,

REIPRTRSIIY UL L N
HEADGUARTERS QUARTERMASTER RESEARCH & DEVEIOPMENT COMMAND .. ... .. ..~

‘Quartermaster Research & Development Center, US Army . & |

“Natick, Massachusetts - R o ’

TEXTILE, CLOTHIKG AND FOOTWEAR DIVISION - Sy
T _ o _ %
/ ' Textile Engineering Laboratory Report No. 155 2 :
| _. SOME ASPECTS OF THE EVALUATION OF THE USEFUL LIFE ‘ ] b
s v © OF NYLON PARACHUTES AND PARACHUTE MATERIALS - -
%’i ~ = . - » -

- 4 - Louis I, VWeiner, Chief
| | Textile Engineering Laborqtoiy Bfamch B

S R -
\ .

Prbje‘ét Reference
7-87-03—90& o © o August 1956

raexr T!TAH!YMHAL gl SAcuMENY OuTsion
.l.‘.::;‘ls.‘«yw Ty GIOVERSIMENT MUSY
A v Gk ALMY NATICK

- TWRIE G .
’ W, i TIGK, M.w.ﬁAz.nusEﬂ'ﬂ




et . .. e e i i oy g

'fw.‘

T
1

R B . Table of Contents

Introduction _ 4 7
(kmnand Program s S

iE Solar Radiation

' Hetting and Drying

. vMechanical Degra.dation e

Storage Pro‘blems

: Dm'ahilit.y of Seams

c"m’—c«ﬂ Atmospheric Agents
Fatigue Effects R

&

; : }ppendix A I’ropossd Program State for Fl-r57.

on Aerial Supply Eqniment

[
[o]

P N ;

B e O O O W F W

¢y . b g,
IR LI T ERINAK: Dy B 87

[Lrasa

i

STTR RN e

[t o

a5y




- SOME ASFCTS CF T EVALUATION OF THE USHFUL LIFE . E
,  OF RYLON PARACHUIES AND PARACHUTE MATERIALS :
Intrcd.uf_:tion - S s .
Molecular stability is a seriocus problem facing the producers and -
users of the new sy.thetic fibers. Cotton fibers and cotton fabrice
have been used for thousands of ycery znd many of the cotton fabrics

3 : taken from the tombs of the Pharvachs in Egypd ere still serviceable

* - today. Unfortunately, many of the synthetis fibere that have been de~
; veloped in recent years do not posssss the ;c::gut‘r'n tability of the
% natural fibers and are subject tc detericralion by sudtle influences

that occur in storage, weathering, exposure to sunlight and atmosphsric
fumes. - lNyion is particularly vualnerable ia this respect and has a higher
. degradation rate from exposure to sunlighi than other syathetic fibere.
Sk It is also extremely sensitive to acid fumes whlch are. qulte prevglent

in mduotmal and senu-mdvstnal areas.

In any planned procurement program fer pa.rachute de parachute compo— '
nents serious consideration must be given tc the sensitivity of nylon to
_these deteriorating influences. In addition, studies designed to determine
' whether parachutes, which have reached the expiration of their stated use~ -

ful service life, may be used for additional periods of time -should :mciude
, a,comprehens’ ve shtatistical survey of parachutes which have beén stored in
various locations and used wnder a variety of cornditions to détemine B ‘

wha'l‘hpn thaw oti1l mointoin g(%on sat@ S anl ‘.“-.\,-..4--,.,- P nem . TAAN
- T

il would ve aesiraple Lo nave & NON-GESTIUCLILVE test- which could be applied
to the parachute to détermine whether it is still suitavle for the intended
purpose. Under less ideal conditions, it is poesi‘me to spot check the -
stress-strain characteristics of swaiches of fabrde cul from parachutes
which can then be nended for re-use if found satisfactory. One hundred
percent inspestion and repair of this type might prove to be feasible for
‘extending the service Iife of pa:‘as.hutas, perticularly those of the cargo
type. ] L T - o
Cs)mnand Progran - P O . - v
» e T A ’ '
““An aim of the current worlc® cn\se rvice 1ife being carrisd- outr atuthe
Cmmd is to determine the limits or degradation io be expected vhich can
‘ serve o8 2 basis for determining the extent and severity of the deteriora- :
< tion problem. ‘The approach being followsd is to subject parachute compo- - -
‘nents and sub-assemblies to degrading infliuences such as light, heat and ’
¥ storage under various climatic conditions for pericds of time up to and
i ¢ excoeding what might be encountered under the most severe use conditions.
From such date, extrapolations may be made to detem:.ne the potential - Y. Fe-
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¥Ses Appendix A for the complete Proposcd Program of the QM %D Compand
-on Aerial Supply Equipment. (Applicat ns Engineering Phase ‘only, )
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. residusl. service life of cxxstin,_,. stocke of parachutes with kno'.m\use -and
" storage history. With such knowledge, de\.ls ions regarding serviceability

shay be made on a stalistical sampling basis rather.than 100% inspection.
Th.specific studies which form a part of ouwr current program are out-

1lined in Teble 1. Vhile limitations -on funde and personnel do not pemlt ’

{a broad frental attack in all of these arees, studies are in progress on
certaﬁn phases of some of the tasks listed 'ohere:m.

R . : T Tablel.. A o
[ .. FACTORS INFLUENCING SERVICE LIFE | )

Do

1. Solar and ultra-—nolet radlatlcm :
=2 q 2. Wetting and drying in sunlight and dm.ng equ.meent.
&) 3.«_§ Permanent set during s*orage. 2 '
L*N‘*e‘k.'l :Mechanical damage in use and maintenance;
'Dura‘bn.hty of seams and thxead‘ .

v = e et s

. 6. Deterioration due to chemical atmospheric agents;
7-° Fatigue due to repeated impact loading. ) &— {ES

hY

- -
: - . b : y -
s [ R » - . - h v K FEE I8 ) -
T R T BT - . R . - = . PN .

o A pmblem tt.hat must be cons:;de red in ew.luatmg al mdte ‘service :
life of ‘parachute materlals and sub«assembl:.es is the fact that para-

»-l—.-.‘- - E]
> - —-"3i - e v AN WAL VV—.b\AJ.UJ.V&-la o F) D batrineg HIHDI 14ty Wt 'l “ﬂ s

- arg not normally used for the evaluation of materials of this type in k
- the laboratory. For example, siresses are applied ‘o parachute compo-
nenis at speeds exceeding, in many instances, 40 ft. per second and at
- local strain rates which may be considerably higher. It is well known
that the mechanical properties of textile materials will vary considerably
depending upon the rate at which load is applisd. For example, at low -
-wyelocities of application of iocad; nylon will :absorb more strain energy
, than silk. However, at high rates of applicat .&on of load, silk will® :
" gbsord twice the energy of nylon. Accordingiy; in any study of the .

. service ﬂfe, the physical and mechanical propcrties of interest must be

‘evalugted at the rates of speed encountersd jin normal usage of the end
" ftem, At the present time, available equipmesnt permits the evaluation
-of small elements of fabric ‘structure such as yarns and possibly seams
at the necessary rates of load, Instrumentstion is being developed
which will allow such measurements to be made on all of the testile
eomponents of a parachule and in fact, on complete daployment-bag
statie-line asaemblies, if necessary.

e ; unfortunately, all of ‘bhe work that has been done on’ ‘the deterio-

mt«ian of nylon to date has been carried out on equipment which evaluates
" mechanical propertios wnder relatively static conditions. Accordingly,
~the walues obtained are only indicative of the properties of interest in.
.. parachute @Pucationa. Another difficuvlty with the general data that
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i © ‘are available in the textile literature regarding deterioration -of nylon :
r . arises from the fact that the tests were conducted on structures quite . ..
x different from thos: of interest in the parachute field, In fact; soms -
B of this information can be misleading; because some types of degradation
such as that due to seolar radiation occurs at the surface of the material
and for thick structures the rate of degradation will be less thau nor-
mally expected. Parachute materials are quite thin, ranging in weight
from 9/10 cz. per sq. yd: to 2 oz. per sq. yd. -In such materials,: the
s, . rate of degradation will be quite ranid Lecause the exposed surface cone
3 5 stitutes a considerable .amount of the substance of the fabric. In fact,
] : an informal report has been brought to our attention that parachutes
from a manufacturer in Englend sustained 60% failure in use because
the manufacturer resorted to drying the parachutes in sunlight after a . ‘ |
cleaning operation. Considerations such as the above make it absolutely :
mandatory that evaluaticns of properties affecting serviceability be *

‘conducted both on the proper mgterisls and under conditiouns simulating.
field use. : : : ' T

W,

6’A

oy R < (3R Ebg e T
7

Solar Radiation o S e

At the present time, several programs are in progress in cur ldbo-
ratory to evalugte the influence of the deteriorating factors which have
. an influence on service life enumerated in Table 1. The item on solar
angd wltra-violet radiation is being studied and a series of panels con-
taining the various components of the standard T-10 nylon parachute have
been exposeddto solar radiation at Fort Lee, Virginia. Complete and de-

. V(A-'-J-\vu- FRVIVrY \AD alc we Lllﬂ HIT ASA 4 ‘)l |'ll5 '-M)‘QN\ nncxwmr T \ll’\" ﬂ“\ “"'P:s :ahnua ~

e

L and other materials are being exposed and sele”ted expogures are being
i made under filters to determine ‘what waveleng*hs produce the most serious
i : degradation. This information may be useful in developing special dyes
o or finishes to filter out the most degrading types of radiation as a basis
for extending the service life of the parachules. Rates of degradation
- : " are being studied both by'chemlcal methods to determine the fundamental:
: molecular changes that occur in the nylon: -polymer and also by mechanical
, tests conducted at rates of speed ‘approximating those encountered in nore
; mal usage. While we have not obtained sufficient data to allow the pre-
3 sentation of any trends observed at this time; the general nature of the B
S relationships which may be expected are shown in Figure 1, which is baped : P
on data obtained from the Larrir Handbock of Textile Fibers. . : s
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At higher exposure temperatures, degradation will take place in much

~ may be obtained only with much longer exposures. The Britich have also

- studied this phenomenon both in relation to the exposure temperajure for
 # fixed time interval and the temperature under which the strength of the
.m.onhtmw The results of thoirwork ionhominﬂmoBinuhioh

ae,

It is apparent from examining the three curwves given that the rate of

_tegradation of nylon is quite high, even as evaluated under static

conditions. Orlon, on the other hand, according to these data, appears
to be rather insensitive to outdoor exposure.

. Wetting and Drying

Practically no information is avaiiable on the influence of wetting
and drying cycles either under conditiony of use or in parachute drying
eqnlpment on the deterioration rate of nylon. It is well known that |
nylon is sensitive to heat and it is alszc known that the tensile proper-
ties of nylon are influenced by the presencs of moisture; however, the
interaction of these two effects, particul?*lv vhen carried out on &
repealed basis such as would occur in the normal use of parachules, has
not been studied. A4 program has been developed and will be implemented
dn the ver; near future to st.udy the effects of cyclic wetting and drying
4n the new parachute drying equipment that has been developed. In addi- N
tion to provid;mg basic information on the potential degradation, the
experiment is so designed as to assist in establishing optimum operating
conditions for the dryer. Standard information released by duPont on the

. . effect of heat on the strength of nylon fabrics is plotted graphically
~ dn Figure 2 where it may be seen that both time of exposure and temperature

Figure 2

shorter time intervals. Al lower temperatures, equivalent degradation

s

”
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:gf ‘exposure . have a profound influence on the resulting degradation. / ‘ o -
. - / ‘
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teoperature of ageing in lo-hour periods is plotted egainst tenacity for ;
several lesting temperaturev , o b
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tures have a profound influence on the strength of nylen yarn. Our work

will extend thess findings to include both wetting and drying cycles on
. parachute matericls and under testing conditions that will be more roalintic

for parachute componants.

 Storage Problems .

. Information is becoming available which indicatos that a setting pro-
cess occurs during the storage of nylon which may adverssly affect Mo . .
mechanical properties. The first indication of such atorage setting was
reported by the Boston Naval Shipyard, where was made the observaticn that
nylon rops that had been in storage for certain lengths of time developed
a set which resulted in a marked incroase in the stiffness and a resultant
1oss in utility of the rope. Their investigations indicated that this
 eetting which occurred in storsge might be rolated i~ the prior hest-trest- :
ing history of the rope during manufacturing, If such permancnt set oscourz
in nylon parachute fabrics, it is likely thit the stressestrain proportiu.
particulerly under dynamic conditionc, will be adverssly affected. In. '
this coanoction, a controlled storage expsriment has been initiated &t the -
‘Command in which samples of tho components of the T-10 parachuto have bsen
exposod under simulated storage conditioms in climatic chsmbers which
‘.mxcm the diurnal tluctmtiom in temporttm nml huidiw to bs -

b i 3 S AN g R e TR R e o B I PR
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expected in tropical, desert and summer-temperate climates. Samples
" .will be removed from ti..se three chambers periodically ‘and evalualed,

- ~-and the results compared with the control test data obtained prior to
-exposure. In addition, studies are plammed on nylon fabrics and para-
chutes which have been in depot storage - various areas for periods
of time up to and insluding the maximum .ermissable under regulations
at the present time, to determine whether evidence of storage setting

exists, and to evalua.te its influence on properties related to service-~
ability. ,

‘Mechanical Degradation

Surveys arc planngd in connection with maintenance studies to
determine the most probable cause of damage to paracnutes in use
-and maintenance operations. While such studies have as their major
objective the reduction of the need for the great ameunt of maintenance
and repair that is conducted on parachutes and related eguipment at
‘the -present time, a useful by-product cf this work may be the devélop-
- 'msent of means of improving design to reduce or prevent such damage.

,Mbmtx of Seams

_ Anotimr ‘problem that we face in studying the influence of deteriora-
#ing mechanisms on the service life of parachutes iz the fact that it
‘has been customary to use a finishing agent for parachute fabrica and
Sor thmld +hat. mavr Aant ade et AL 1A, L—--— iamehd WA IASIET LEEFLE iR enmri..
tloie il use or suorage could decompose with the release of acid. At
~the present time, considerable amount of effort is being given to the
~ .development of more stable finishing compounds such as the silicones.
- - Xt 18 likely, however, that some of the parachutes in stock have been
procesaed with less stable {inishing compounds. A study is planned in
. hich standard finiehing compounds that have besen used by the parachute
- dndustry in the past will be applied to parachute components and sub- =
~ Jected to a varaety of ageing influence to determine the degres of de-
gradation that cen vocur. In addition; particular attentlon in owr - =
 :surveillance analyses will be given {0 a study of ‘delerioration of thread
el seams as & raault ot poaeibh acid reluease from such rinishing con-

%

o 1!:\ hm'usa in acid fv.nnu in .tndustrul and acmi—induatrinl areas
. ‘has becoms & prodlem of major magnitude to many comunities. Even in -
Jocations far removed from industrial areas "fall-out™ durding rainfell
- .ocours in shich the individual droplets are contaminated with chemical
. apd acidic materisls which have & pu't.icuhrly damaging influence on -

. o aylon. There are recorded instances in whigh atmospheric concentre-

tdon of actd was sulficiently high to cause destruction of nylon -
Wryhd.ngmmwmn Pwmumhmmwmm
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local pitting or hule formaticn over broad areas has occurred which
could poseibly have resulted from exposw« to contaminates rainfall.
Upon evaporation of the water from the drops, contentration of the
acid occurs which could easily reach the point causing serious damage.
An indication of the loss in strength to be expected from exposure of
nylon to acid is given in Table 2. It should be recognized that con-
centrations of 10% acid may -easily develop in localized areas due to

evaporation of more dilute solutlony. !

Table 2
EXPOSURE 1N 105 SuLTURIC ACID
AT 70°F
| Strength .
| Retained 3 - Nylon 8,0-140/3C0
-|-No -exposure 100
: ~tl hI‘S. . 85
1.0 hrs. 76
: 10.0 hrs' 57
. 100000 hrso —
_.uvigue Effects o
A‘nﬁ"'knﬁ awmmn AP Jmcemndd na#-t —~o iv..-usl..o.— [ 3 VO U, T -:\ .‘. :;.—::-'Al,e- ::“‘J.

‘nave been subjected to continued use over long per;ods of time. As a
result of the repeated stresses to which the nylon is subjected, fatigue
effects develop which may considerably reduce the ability of the material -
to sustain additional impact loadings. While no work is contemplated in
this area in the immediate future, it is quite probable that some feasi-
‘bility studies will be conducted to determine the limits of the deteriora—
tion which could poaaibly occur through this meohanlsm. :
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such as seams, hems, etc., with a view to making
" recommendations which will facilita‘oo naintenance

A rand repair by the QMC

(1) Study of the effect of needle da.mage on cargo
and personnel parschute canopies. and componenta y

1 o
y
R ‘
’ : » 7 e e . . ) N - : ’
RS S | o ~ Appondix A ’
E b Proposed Program- Statame'ln for FY-57 on Acrisl Su'opl,,r Equipment
k- A Production and Industrial Engmeermg Activitiss on - v Prlnrlties “”
E S —_— Ttems Wnich Have Successfully Compl etad the Engineer- .
- e :mg _Test. Stage ~ ‘.‘. E
L ", Mot applicable | ‘
3 : B.r User Testing h
3 A S ' - . %
L. Nt apphcable S - R g
i c. _;\Techmcal Adnce and Assistance in Non-RED Aveas 3
§ et . c ”
s " -(Sta.tements of tasks to be :mserted by Conmand Pro,]ect
. . ‘Control Offlce.) : , i N
i D Develoment or " ...rgpgovement of Speclal Items or. Equlpment : S ‘ﬁg
4 o Snpmrt the ggc Hission and/or Heet S‘peClilc Bequests o RO
§ ) o L .~\ o B . ‘:
L Stud;y of the mamtenance and repair of a»rial d°11v¢=ry . %
S cov DR e I at i L A S x..s..-..,\a.- £g 0% padeatns dhe mvehas ’ %; )
2 . of repairs necessary, as well as the amount ot equip- f
' ; “ment and personnel requlred for the work 4
T &e .Collection and analysis of ‘data on the types and 201
CE - . frequencies of failures oceurring in aeridl supply ) %
L . textile items, e.g., free-fau bags, parachute and i
Lo b o deployment ba.ge : , i
IR - ‘Development of criteria for the evaluation of the -2 §
ok CL -nature and type of failures which rasult in the .
) ‘need for repairs, as well as of failures which
B ] occur- in the repaired parts : o,
Loy -1 The investa.gation of designs of textile elements - 1l

deployment bags ’ and back packs
:' 8 rﬁ-;-":
L “ L ..
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~ Pr:.orities .
,\ (2) Study of the strength losses in. sew:l.ng» L , :
thread encountered in the various sewing =~ 5
operations caused by needle heat, 4abras:.on :
by needle and other machine components, T
and abrasion by the fabric when stitch is 2
! being set. . 3
‘ (3) Determination of the proper relationship
; - of thread size, needle size, finish and
e type, scitches per inch, stitch type, etc., 3
5 in order to evolve the optimun stitching
requirements for the various textile 1tems
‘ used in air supp.;y ' ‘ . : L
2. Evaluation of the effects on the textile components . ;
;. of cargo-type and free-type parachutes, of storage
for various repack intervals, for support of a pro- :’%
: gram of the QM Training Command aimed at determining i
! - the feasibility of increasiug the repack interval, i
' to effect economy in maintenance and man-hours ;
8. Study of the textile components of parachutes i
( after various experimental repack intervals as 4
3 determined by QM Training Command, to determine §
: suitabilitv for continued usa : -3
(1) Evaluation of physical properties of important :
:' textile components
3 (2) Determination of fiber deterioration by chemi- :
; cal tests, and identification of foreign or i
- deleterious material
2 3. Provision of aivice and Assistance in the QMC Surveil- S
& lance Program on textile items and materials used in e
~ aerdlal-supply equipment, with the aim of determining L -8
: whether savings can be effected by an extension of the L
i  present nominal service-lits, for the original purpose ' T
: - or for less oritical purposes » eI L T
a hqlu.\tion of urlal«supply equipment which has be- 1°
~ come éverags in servive, with special reference to i
the aging charactoristice of the textile componente . §
(1) Pnysical examination of salvaged Ganopy, Cargo . . i j*
Parachute, 25 i‘t., Rnron ‘ S
o g A S L SRS FERR? xv ok : ok MR, AR A M G b i
- | | | |
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' co Study of the resistance of threads and seans to aging . . 1

> viggef. radiation on tha vhvsieal and chemieal rronartiag

Pug
- ‘“..

- P Ebcaminatloq of textile matcnala ; such as webeing, ! ) 3
coo tape, ete. used in the repair and maintenance of 3
R -aerial-supply. equipment, which have become overage g

S _:m storage in depous T . \5

| & “ Q) Feasurement of impact strerxgt‘x and rupture . i;
- energy, in companson with nev maual‘lula : 3
A St.udy of the aging characteristics of-textile components I E
-~ in Q¥ air-type equipment with the ainm of extending the .
> useful and.safe service life cf personrnel and cargo-type L 3

. .parachutes andfor textile maters ials uied therein . 3
g - Study of the effects of rormal dead storage on the l . ‘

- physical properties of parachute.components 1n depot ; ‘ =
o stocks under various climatic conditions » i 3
Yo > { ;?
(1) Evaluatlon of the physical propsrties of canopy i

~ fabrics, suspans.mn-—lme cord, and webbings - ) 3

: g, ‘stored for varicus periocds up to three years in o :

~ . the Cycling Climatic Chambers at moderate-desert, - ' 3

i h momt-troplcal, and. smrmer—temnerate condlt:.ons ‘ ; / \ ;;

| ‘._-‘ Study of the deterlo::atlve effects of solar end ultra- ' 1 §

«
itv

VJ» CaRLVPY. .!.GU.I._L\-D’ HUUU.L!&S cuu. \.b.uﬂ. UCAU-‘LUD u:;w J.ll

a.:l.r—type equipment

'y

(1) Exposure of nylon canopy I‘aancs, tapes, suspension
lines, webbings and threads to natural solar radia-

- “tion at FEA facilities at Fort Lee, for periods ex-

-7 tending from 1°to beyond 28 days; and evaluation: of
the physical properties of the exposed samples

A e e e

and exposure under various conditions-and cgcles, with
‘special reference to oxidative cr other forns of degra- 5
. dation induced by lubricating cils used in ﬁm.shing * '
- the fabrlc or in sem.ng ' ‘

: (1) Treatment of rabnc with varicus kinds of finishes
) _to be sewed into seams and exposed to various condie -
* tions to determins whether the fabric finish has

S 1) DR LR MO RS R CTRN TN

s . .adversely affscted thread and seam strength a.nd seam ‘ :
- . . slippage = S . . ; . %
S () ,Treatment— of‘ thread with various commercial thread‘ 3
’ * Jubricants for exposure to various conditions to
determine possible adverse efi‘ects on thread and
seam durabillty ,
10
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{ o ) ' s . : ; . Prioritics-

¥ - d. Study of the effects of exposure to various cycles =~ 2

v . ~ of rain, sunllght cleaning and drymg on the physi-‘ e B e i e

% cal propertles of textile items ] ST

v 5. &Study of the mechanical behavior of the textile COLPO= : f

: nents of air-type items under simalated dynamic condi- . DEERE N

' t.lons of use :
a. Study and ~compariscn of the impact behavior of . e .

: | - textile-rizterials in structures in current use, ' 1

' - such as Types VIII and XIII webbing, with special 3

reference to the performance of parachute statie {

§ " lines > ' 15

s : (Massachusetts Institute of Technology) i

(1) Development of pr.mclples to be utilized in -«

3 ' the design of & fabric. with improved resist-

4 ance to impact under high-speed loading P

t (2) Establishment of a basis for the modification P

- of static lines to-improve performance ,

i “b.  Study and comparison of the impact behavior of o / 2

; 4 _ ‘ ~ various types of seams, stitches; and threads, ’

4 X S ¢ composed of different man-made fibers, usad in
parachutes and auxiliary air-tvoe ecuvirmenk
'\:.':.t;::.;l Barsan of Claudaddo)

; 6. Surveillance of the performance of supporting equipment
o ' in engineering tests to insure that such performance does o
: - not unzeceptably alier the properdies of the textile compo-
: nents of aerial supply equipnent ‘ 5
3 a. Parachute drying equipment ) L 1~ G
: (1) Evaluation of effect on textilesin poraohnel 7
and cargo parachutes of a variety of types and G
: . - materials, of drying in newly devaloped para=- L 5
J ‘chute drying equipment to be engineer.tng toatod R
» - ab Fort lee S
L
F
~




