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CONVAIR ASTRONAUTICS

The following Is th* results. obtained wheni t. 5RP 9,at*r Central
Box Assembly, Dg. N4o, 27-24700-11 9/N 2k4 m, ~erwat the tests
as outlined In the accopsnytagy pxiocodo.

The specimen perstoraed sottiutoetorill durAr.~g the Initial Satis-
factory PortorMmnce Test, the 7.eop~raore-Alt4itud-IumUidty tests
and the Soo~d 4nd Dusat test. Neovr, the opecima failed to prera
sattsf~storiiy followixng the Salt Atmosphere t*&t.

A 13.0-1. *a* mr-ltton amai the specimen veto ojpaad. Investigatioa of
the spacinen sh~owed tLat the solty atu-isphiere had penetratvd through

i and had torriodad &n4 short*4 avras* wan~y ilvtrical couitate. The
test was thtretare, stoppt..

An Tpzpetora Report wasa written qon tue zpviseu and it was sent to
thae v-a-tqrt*l Review 9Beard for d.ipusiti!*n. The, syCimen~ did not
pate Pre-Prodi~wtian Teting.

f M SP~ A 702
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SRIS1T___27A&_4_4I CONVAIR ASTRONAUTICS PAU

1.0 OEAZRAL IRF0Fa.ITW i

1.1 PURPOSE - *Me purpose of tWea report is to describe the
test equipment and procedure required for the PreoProduc tion
of components in accordance with the latest issue al Convair
Specificati-,n No. 1-00209.

1.2 1XVIR0N 3,.TAL CYSTS - The environmental tests prescribe~d in
thi procdaure are written to confoy to the individnal Coa-
ponent specification and the current issue of Convair Spvc-
ificatian No. 7.00209. In the event of conflict between
specifications the component specification shall take Dre-
cedence.

1.3 NMcENCLATURE - The specific component under test shall be
rerred tas, "Test Specimen" in this procedure.

1.4 TEST DATA - One copy of this report shall be bound 1ito a
data book and all original data and operating time, in
minutes, and/or cycles recorded therein. The data book
shall be kept on file in the Components Test Laberatory=

1.5 WITNESSING - Data from all tests outlined in this procedure
AM be itnssed and signed by an Air Force Represantstive

or his designated alternate.

1.0 SEQUENCE OF TESTS - The Initial SatiufaCtory Performance
Test shall be perforsed on the "Test Specimen" prior to
all other tests. The sequence of subsequent tests shall
be determIned by the availability of onvironmental facilities.

1.7 VARIATIONS - Variations to Convair Specification No. 7-00209
and/or the individual component specification shall be issued
in the form of a memorandum to the applicable portions of
this procedure.

Deviations to the "bove upecification shall be processed by
the Design Engineering Group based on the variations, if
^ay, outlined in this procedure.

r
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CONVAIR ASTRONAUTICS

2.0 DESCRIPTION AND REQ.IREMENTES:

2.1 DESCRIPTION OF TEST SPECIMI - The test specimen covered
by this procedure cOnsists of a solid propellant gas
generator he*ter ?-ontril aseembly, CVA Xe. 27-34700.

2,2 REFERENCES - Applicable portions of the following publica.-
tions shall form part of this procedvre:

a. Convair Spec. No. 7-00209B, '9.1nvironmental Design Condi-
tions and Environmental Test
Procedures for WS-107A-1
Equipments".

b. Convair Dwg. No. 27-24700, "Control Boxt Assembl7-

fHrater, Solid Propellant Gas
Generator".

c. Convoir Dwg. No. 27-24719, "Schematic-Diagram, SPGG Heater
Control".

d. Convair Dog. No. 27-24720, "Circuit-Diagram, SPGG Heater
Control".

e. Convair Dwg. No. 27247"21, "Diagram-Wiring, Panel, 8PGG
Heater Control".

f. Convair Dwg. No. 27-24722, "Cable-Assembly, loat*er SPGG".

2.3 OPERATING It:jUIRI;UMQTr AND TOL'-ANC8 -.

2.3.1 EXTFRNAL PUER SUPPLY - The test specimen shall operate
satisfactorily when svpplled with 1I5VAC 0%, 60 cps, single
phase power.

2.3.2 SPEINFN OPFRATION - The test specimen ahall, operate as

a. X13 (power on light) shall glow, when pressed, if power
is applied to J1.

b. All lights shull glov, when preoted, with power applied
to Ji and with sitch S1 closed.
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CONVAIR ASTRONAUTICS I, E 4

2.0 DCRIPTION AND RE4MUIREN?,i,8z (CONT'D)

2.3.2 SPECINDE OPUTIo. - (CoNTID)

t. With power applied to 31 and all switches closed, XlI
(heater normal light) shall glow.

d With power applied to J1 and with switches SI, 63 and
S4 closed, X12 (heater failure light) shall glow and
the"e shall be no voltage across K3-A3 and ground.

e. A I1SVAC signal shall appear across Kl-A3 ti ground
when S3 is opened.

*"
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CONVAIR ASTRONAUTICS PAK--55

i7

3.0 TEST FACILITIES AND EQUIIMFT :

3.1 INITIAL SATISFACTORY PRFOT. ANCE TXST MIQJIWENT -

a. Miltimeter, Triplett, Model 630-A, Accuracy _ 3± .

b. Special Heater Simulator as sh wn in CYA Nt. 27-24700.

3.2 PROOF CYCL' TEST EQUTPIWI.! - The same as the equily-ent used
for the Initial Satisfactory Performance Test.

3.3 FXVIRONMENTAL MUIPrFXT -

3.3.1 T!PURATUR.-ALTITUD-U,4IOITY TFST IIQJIPMW T - BICO
Environmental Chambr, Model WFA-l00-45.

3.3.2 VIBRATION Tk&ST EQUIPHENT - MB Model C-25H Shaker System
with associated monitoring and recording equipment.

3.3.3 ACCELnRATION Tt'T EJQUIPWU T - Not applicable.

3.3.4 RAIN T.,T n't)IIII.T - Rain simulation assebly, Convair

3.3.5 SALT SPRAY TEST EQUIPMENT - Salt or corrosion test cabinet,
Industrial Pump Manufacturing Co., Type CA.

3.3.6 FUNGUS RXSISTANCE TFST EOUIP 4,2J1 - Convair Test JAbs Incubator
O'ven, and amsociated control equipment manufactured by
Blue Line Company.

3.3,7 SAND AND DUST TEST EQUIMT - High and lev velocity Sand

and Dust Chamber, Hieatt 1,ngineering Co., Model SDRL-12,
USAF 904573.
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4.0 TEST PROCEDMRZ2 (C,NT'D)

4.1.7 PRU1I.NARY INSP'.TIOK - The teat specimen ihall be examined
visually prior to any other test to determine thai the speci-
men meets the requirements of workmanhip, identification
markings, external dimensions, finish, cleanliness and proper

inspection approval.

4.1.8 ThITIAIL SATISFACTORY PT0VA-CS TEST - The following tests
fhall constitute the Iniial Satisfactory Performance Test
for the test specimen.

a. .rith switches S2 and 84 closed, apply I1SYAC G0aps to
the specimen. Press all lights and check their operation.

Nete: Leave switch S1 ppen.

b. Close switch El and check the operation of ligkt i13
(power on).

c. Press lights XiI (heater normal) and X12 (heater failure)

V and check their operation.

d. Close switch 83 and check operation of all lights.

e. Open and close switch S4 and check the operation of all
lights.

f. Open switch S2. Check the operation of lights XI1
(heater normal) and X12 (heater failure). Measure the
voltage from K3-A3 to ground.

g. Open switch 83 and check the operation of all lights.
Measure the voltage 'rom K1-A3 to ground.

h. Open switch Si and check the operation of all lights.

4.1.9 PROOF CYCLE TEST - The following tests shall constitute
the proof cycle, the results of which shall form the basis
for indicating satisfactory pirformance of the test specimen
under applicable environmental tests.

a. Sa as Paragraph 4.1.8.

FORM NO. A.702.1



S27A634
7. A , ..2 . . " 8SP

4.0 TEST MRCEDURiES: (Continued)

4.2 TEM14 LTE - ALTrTLW- - ;JMIDITY TEST$ -

4.2.1 MISSILZB(PNE E0UIPnTa - Not applicable.

4.2.2 TEST GRgQUD S=RT EQUIPMENT - The folloving test sequence shall
be conducted in a Temperature - Altitude - Humidity Toot Chamber
in the order specified. A thermooouple shall be plaod in good
thermal conteot on tie largest cortrally located internal mass
within the equipment, or any other location necessary to check
te=perature stabilIzation.

a) Place test specirian in. chaaber. Chamber temperature and
at-.ospheric conditions as specified In Para;-raph 4.1.1.

Perform testr as specifled in the epplicable Paragraph of
4..l.9 and record date.

b) Stabilize test specimen (non-operating) at plus I'50F for
ore hour.

Maint.a1i charmber tonperatre ard R-ubJeot larsest surface area
of test specia a tc radiant heat at the rate of 360 bTU/
eq.ft./hr. for n reriod cf 4 hours.

Determine the maximum test cpeci:wn tan merature during this
tist for use in the follovir.np tests requiring a "mximum non-
opere4.dn tamerature".

c) Fe,.ce chamber tompereturs to .1tnus 65oF at -t rate of* 0'15 to
1.-50F per mlnite.

MA!ntain the aboe temperat.ure for a period of not less than 8
hourp, or until the test n;*ct;ann stabilIzen, whichever i
lor.qter.

Raise chamber temperatare ti minu- 7)cF ard mA'-nt,in at this
t 2perature until test specl.man tmperettue 23tbilizee.

During -,r at the an,' of the xiru, 300Y t.eretire 1.o rlod,

reduce .ho: cha-btr absolute ;respure to './4 trcn,, if rer:ry
for one hour .rd ther rethr.: thl , to a;ppreir atyey '
tn hep of rr' ry.

At ::in.'q 3 °" FundF i. lnci.n 1*" Prcry, p.rfor:n tt terti
rt,"c~flod 1: ' e !-.a e'sr rTaph of .. .r.:I recordthfl data.
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112.2 i'RUJIND SUPFPRT 4E,'.IFCZE (Continued'i

At mn-,is j~v one-ste the te,',* spec!imen 'as srtciffied in the

~c±~~e ~r "Ir.~ ?O~ ~ne~c: ardury ~.x~i iee rd all

I' Wth tt-54 &?,6 "rin:-p~t rstarn cnant~r presamrs to
f- * e'f 71-- riC.ese f .t te'L*:9?tAW *t tfl

r~t. ' t , 1.S tt- r minuw~ to the rwuax~t non-operating

yj4 1an ci1P,-*'r n on-aratingj tameature and a
relnt~ve rium.idit, .f no~t less than 91,1 'r a period of not
jo-s t)-in 7 h~~

Remi,%vo exoess moisture And conc~ensate f~ror. chadtr pri-or to

Pdceit,-zer ,or~1hYtteubweure to ?.;,. lcz~ree of
mercury krelative h,=,Udity muy be decreased)' V o, 1 houro

R r-. chn.iuLi,- trpsj re tt ftr-GXI:Ate3~ Ii Lrc-pt~ oI' marcury
&;, ,relative '!o1it f not less than )%-

I~ "'~~~tir,. 'z I relatv. ni iditv: of loe .et thar 95"',?
r)vrrt the test soei.ne a~z spocifie~t li the ftplicablG para-

Semal1w. t m: .s",.dcrot froc tlt- enpRubr Prior

o'.' 3 visaro-ar' i., po.+i L~ i' ra-.re t~o
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1~~O I ,. P CiY!" jE.*-: 'c~t :e

I4. e.2 -.t t tied)

rercur.-, a cnaml-er te±.4'rat-,re to pluQ 40ODF at. a raitf '.'f 0.75
t--1.,c .'C -r z:Az .e, 3r -~i 'vltd~t:: of nc,% 7-s t!&n.r

95%. !1'tao1 n al-.;ve t~o; r~ a p~r--rf i-f 1. orL'',C

" -r:' cified ;n th- aplUcz12e pA: %;xarh of' 4.1.# and rerwd
ell2 diMa.

f) Re': ibrto c'-s0ition:7 In Farr-Aph .. 1~ and
7_v~r.ta z ? bn ,U~ tt equi pncrt tererst-Ue

Porf"orm tm s'ks on speciaiers qs :-ecl f Jed in. the api licaibleof410adr:3:r i ae
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4.0 TEST F,: (Contined)

4.3 SALT ATHPHEW TST - The test specimen ehall L.e mounted it, the
test ar-Amber.

Increase the temperature of the test c.hAmber to 950F ±3F and ain-
tain at this temperature.

Compressed air shall be bubbled through a salt solution causing a
aline vapor to permeate the oriamber. Sodium. c.loride of-C.F.
quality shall be used. The concentration of salt shall ve 2.35
per cent Dy weight, with a hydroge., lon concentratizn of
pH 6.8 to 7.2

Duration of the Salt Atmosprhere lest shall be at least 100 hours.

At the completion, of the test period, tne specimen shall be operat-
ed aoording to the test specified in the applicable paragraph of
4.1.9 and a record shall be made of all data.

4.4 FUNGUS RZSISTAICE TEST - Fungus resistanice teste shall be performed
according to the folloving prooedure:

4.4.1 F - Five groups of fungi are listed below, and one species
of fungus from each group shall be used. In the preparation of
the spore suspension, distilled water having a pH value between

5.8 and 7.2 at temperatures between 72oF and 89OF shall be utilized.
Approximately 10 ml of distilled water shall then De introduced
directly into a tube culture of the fungus and the sores brought
into suseonsion by gentle rjLbinr of the spore lyer with an
inoculatinp loop without uirturbing the agar surface, This prooess
is repeated for each species of funeus. The separate spore sus-
pensions fronr, the five species of fungi snall be %.ixed together to
provide a composite suspension. Actively .9por, latin citures te-

tweer 7 to ZI da:ye old after initial inoculation shall be used for
the preparation of the spore suspensiorn. Aftor preparation, the
spore suspenrion will not bo aept for zorp than a 24 hour period
at tenperatures uetween 7.'OF nnd W'!OF and not oro then 4A hourn
at refrirorator temperatrre of 350F t, 4. 0. The equpier.t, i:-
cludinr applicable exterrAl connections, shall ue placed in a
chamber equal to that described in Specificuttkr. ?IL-C-'2,
maintained at intorna.1 tempreature of 300 .2C 360 ( 3.AI60) ai a
relative hurxditl of 95 t5 percent, and s-yrayud .Ith the soe:soi.
of mixed spore. The test p-r'1cd ohall nte 2. , At the end of
the test period, the t,'Pt ite - o bel! exa,dtne vIs'ml in
acoordaz.oe with ParaTapn 4,.1.7
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CONVAA I- ASTMONAL1 PA-A 12

UhST JjCJDUI~j kortir.&

Group I Chaotonium P1obosum USDA 104.2.4 Pyrotheci=z verrucaria
JSOA 133/4.2.

Group 11 Rhitopus nip-tears '..3 rApg1u i~ SDA

Or-sup 1-11 AspergUltas flavus iWAC :i. ;-,b or Asperglllus terreus
Pr%- 824.0

Group IV Penicillium lutowa U 1336,. PenicilJlita sp USDA
1336.Z -r ?ernicilliu. ciri ZC 984.

G iu 7 Ma:-norae1a eohirata WADC JNo. 37 vr Fusari-xw zoUli-
Con 100 !SA~A.

4.5 RASTI- The rain test asall b.e performed accordi-iitF -o thie
foll,4~1r. -reod-rs#

4.5.1 ~jQDM - The test apecitren shall be mounted I.- the test chamber
tc- 0 '1 .btte ntailatiri conalticrns. Tni raL1; test termperst---*
sh~all -e z.ai:ntaied tet~er '1 0 anid 30C (:30 to z60F l thr.)urrout
tne test perive. A 31-Ulated rain~fall .f~ . ±1 iinch pair hour- shall
be pro~duced .q wa. of a water apra:. rnoxzL) fr such desigr. that
the water in emitted It. thfj form ;f small dopiea-v ratner Vwan a
ft.* 2 at. The tempersttJre of tie water st-all z-v rd,.:.taired tv-
tween 110C to 23PC (II- to 6,6) The rai:,fail shall bei die-
parp'ed urniifor~ay over the test area w.ithin thtw lLzd.8 as sipecified
above. Duiration of' tie test sh~all loe 2 hours, at vie completlbon
of vhdc'i t-se equipme~a shall be exa:.inaed !or evide:.ce of water
po.-,etraticr, or a~te

AC02
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CONVAIR ASTRONAUTICIS - -

4.6 IAN ANDp UUS TEST - The sand and dust tiat salla -be pet-fomd.
accordi ng to the following procedure,

4.6.1 E D - The tt specimen shall be ?aoeo w tiz n .s
chamber equal to that described in specification ML-C9 4and,-
the sand and dust density raised and maintained at 0.1t._'C.5
gram per cubic foot ithin the test space. The relstk-t- .it
shall not exceed 31J percent at any time during the test. ard -e-4
dust used It the test shall-be of angular structure and stall iye
characterietto. as follows&

a) 100 percent of the send and dust shall pass through' * 100 mes#h
screen, UI.S.* Standard Sieve 3erios.

b) 98 t2 percent of the sand and dust shall puss through- a 14
Mtesa acr~n,, U.S. .Sta:%dard Sivvo Oeries.

c) 90 !! percent' of the sand anJ dust shallI ;A96 throurh a 200
!.met. ecreen, U.S. Standard Sieve Serl 9-.

d) 7r5 +_; p'ercent of the sand and dust ahal pass throug.h a 325
.e! screar:, U.S. Stadard Siaivi Serlev.

e) Chomical analysis of t'-.e dust s:iail be as8 f'los:

Fe 2) 0 to i

TITO 0to 2

)140 3 to1
lgi& Losses Zi to 2

The in~ternal temperature of th,, Lest chamber' s ,aIl be zrantained
at 2 * (770F) for a period of b houre, with muid &ud dast velocity
throl.gh the test chamber betueen 1LXi to t'LC feet pei minute
(2300 t500 feet per minute if specified ir. the detail speciiction).
After 6 hours at above conditions~, the temperature shall be rsiised
to and maintained at 710C (1000F'). Thae~ conditions shall be
maintatned for 6 hours. At the end of this tet periodi, the equip-
ment shall be removed, and allcved 4v) coc,'L tt rcor Ite*rnbire and
shall be onerated and a rv~c ,d riade of all na nec~ssar-. to deter-
mine compliance withi the test specified irn applical paagraphsm
of 4.1.1.

-Vi A'V I
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40 TEST PROCED S: (CONTD)

4.7 EXPLOSION PROOF TESTS - Not applicable.

4.8 X21-OPEUTING S . AND VIaRA.UN.TESTS - Test specimens
Sbe sbjedted to the following shock and sinusoidal

vibration tests as specified in Ue particular-eomponent,
speeifieatioa, except where ths test s pimen size and
weight make it impractical, to do so.

4.8.1 SHOCK TESTS lomedlatly following each Of the followt n

,test prcdues, the test specimen aball be operated and
a record mada of all data necessary to determine compiianc
with paragrapb 4.1.9.

FO.M

i

I'

I'

I,

FORM NO. A.702-! "
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4.0 TEST ROCEDM, (Continud)

4.8.1.1 T -The test specimen, when not packaged for shipmnpt,
shall be subjected to a shock whose shock spectrum in botkpl.u
and minus directions is at least 100 G for each frequanoyftam
100 to 700 cps. The shook shall be applied at least one along each
of throe mutually perpendicular, axes. If th test specimen ii
vibration mounted on the missile, the shocks shall be applied with
the vibration mounting, rmo*ed,

4.81.2 - The test specimen, packaged for shlpmntp, shall be
dropped to a flat concrete surface once in each direction along
each of the three major mutually perpendicular axes except that the
test- specimen of over 1000 lb. weight shall be dropped only in its
normalmounting and transportation poeition. Height of drcp shail
depend on weight, as followss

0 - 20 lbs. 42 inches
21 - 50 lb:. 36 inches51 - 250 lbs. 30 inches

250 - 500 lbs. 24 inches
Over 500 lbs. 12 inches

4.8.2 VIBWII TESTS -

4.8.2,1 . U - Whenever a storage and shipment come is provided, it
shall be included in the test. setup. The test specimen shall be
fastened securely on a suitable vibration machine in a position
dynamically simiar to the most severe position likely to be employed
during shipment. Vibration tests shall be conducted under both
resonant and cycling conditions as directed in Paragraphs 4.8.2-.2
and 4.8,2.3. When practicable, the best specimen &ball be tested
functionally prior to and immediately folloing this test At the
end of the test period, the test specimen shall be inspected
thoroughly for damage or defects resulting from the vibration test.
The applied test conditions shall be as follovt

rDouble Amplitude or
Vibratory Agceloration

5cp, to 27.5 cps 1.3G
27.5 cpe to 52 cps 0.036 inch
52 cps to 500 cps 15 0

Wben the test specimen Incorporates cushioning materials likely to
be appreciable influenced by extreme temperature conditions

FORM NO A-702-1
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4.0 TEST PROCEDRES: (Continued)

4.8.2.1 ILDI= - (Continued)

(.659 to +1600F) vibration temperature tests shall, be onducted.
The vibration test periods shall be equally divided into 3 periods -
one period for each of the folloving teerature -rance i high, low,
and roan ambient temperature.

4.8.2.2 g Aa -Resonant frequencies of the test specimen shall be
determined by varying th frequency of applied vibration slowly
th.eouth the 5 to 500 cps frequenoy range at double amplitudes or
aocoelrationa not exceeding those given above, This procedure
shall be followed successively for vibration applied along each of
three mutually perpendicular axes of the test specimen. WhoWler
practicable,, covers shall be removed from the test specimen so that
resonance may be determined. The specimen shall be vibrated for
thirty minutes at each resonant mode encountered. This shall apply,
in turn, for vibration applied along each of the three axes. Whn

1 • resonant frequencies within the specified frequency range are not
apparent, the speoien, shall be vibrated for one hour along each
axis under the cycling conditions given belew

4.8.2.3 C - A frequency cycling test also shall be oondubted in which
the test frequency shall vary linearly from 10 ope to 500 ops and
return to 10 ops in a 15 minute interval. Betwen 10 cpa and 52 cps,
the double amplitude applied shall be 0.036 inch and from 52 ops to
500 opep the vibratory acceleration hall b *5 0. The, test speci-
men ohall be subjected to 3 cyclinc variations (45 minuites) along

8, each axis of vibration.

4.9 OPERATIKG VIBRATION TESTS - Not applicable.

4,.,10 OPERATING ACCELEMATION TESTS- Not applicable.

FORM NO A,702 I



I opetT22A634~-

CON VAIR ASTRONAUTICS PAGL 1

imites,? beC place -n chmbet whseen sheale isubjte toxm
the folrating tesperature, sok test:ihve sgrae, n

adteabrmaintained at thi teipr tesrperitud of ?oe hou, for ani
pro falesoehororutlthe test specimen temperature sailewihvri ogr
sTelio. test apecimaen shall then, within a period of 2ueh
minueopaed in a camber whose tenfperature is at F n maintane

tthstmeaueutlthe test specimen temperature stabilize, hcee sln e.

I The test spoinen shall then be ret~ad to room ambient oonition ;
and examined for evidence of deterioration, and operated ind a
record made of all data necessary to determine compliance with the9 tests outlined in the applicable paragraph of 4.1.9.

4.12 §USIX F -Not applicable.

FORM NO A-702.1
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