QUALIFICATION ENVIRONMENTS
FOR
HELIUM REPRESSURIZATION VESSEL
ATK P/N 80314-1



Table 1. P/N 80314-1 Helium Repressurization Tank Assembly

Specifications

Parameters Requirements
Operating Pressure 3600 psig
Proof Pressure 5400 psig, Actual Proof: 5950 psig
Burst Pressure 7200 psig
External Pressure Not tested
Internal Vacuum Not tested

Material of
Construction

Spherical Pressure Vessel constructed of 6AL-4V
Titanium. Port is a .250 diameter titanium tube.

Membrane Thickness

0.197"

Tank Mount(s)

Mounting is provided by polar bosses located on the tank
center axis.

Expulsion Efficiency

Design Fill Fraction

Tank Capacity 2301 in®
Internal Dimensions 16.4" spherical
Tank Weight Maximum tank weight is 35 Ibs, Actual tank weight is

30.89 Ibs

Propellant Capacity

Shell Leakage

<1x10°° std cc/sec He max, Actual:1x10” scc/sec He @
3600 psig

Failure Mode

Burst

Natural Frequency

Temperature
Environment

On Orbit Life




80314-1 was subjected to the following qualification tests:

Test
Sequence Test Description

1 Acceptance Test

2 Operating Life

3 Random Vibration

5 Post-Test Analvsis

Note: The following tests are only listed in this report.
1) Proof Pressure Test
2) Cryogenic Proof Pressure
3) Operating Life Cycle
4) Random Vibration Test
5) Burst Pressure Test
6) Post-Test Analysis



Pressure Log




Proof Pressure Test

Tank is pressurized to 5950 psig and held for a test period of 6 seconds.
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DATA SHEET "C"
PROCF PRESSURE

Date:_ z-21-88
PSI Part No. 80314-1

PSI Serial No. poO2.
Helium

Test Equipment ppeccuee eA0LE (sT-0153) PSI Part Name:Pressurization Vessel
Test Media: Distilled/Deionized Water
Actual Requirements
Test Pressure 598D 5930, +25, -0 Esig
Pressure Hold Period b _sec 5, +5, -0 seconds
Visual Examination ND_MISUAL No visual deformation

DEFOTMATION

| @ .
Tested By: LM\(D@/ Wl pate 2-U{-8S Specimen Passed "{LS ,




Cryogenic Proof Pressure

Cooled to -320°F, pressurized to 8750 psig and held for a test period of five
seconds. One cyle is performed.
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CRYOGENIC PROOF PRESSURE

Date: 2-22-85

PSI Part No. 80314-1

PSI Serial No. oe@o &

Helium
A7 Test Equipment /23Y0/& ﬁ?ﬂ PSI Part Name:Pressurization Vessel

1235C 3-1BS PYSH 3-/2-35 L2193 LvE-B4”

)

Test Media: @&V, and IN

2 2
Record Requirement
A) Specimen Temperature =22°F -320°, +20°, ~10°F
B} Test Pressure BSOS HEE, 3740, +25, -0 psig
C) Time at 8740, +25, -0 psig § S£T. 10 seconds maximm
D) Cycles / : 1

Ay » /
Tested Bvﬂ Z &Mi Date 2‘22‘3.( Specimen Passed&




Operating Life

Tank is filled with water and pressurized to 3995, +10/-0 psig. Number of cycles
is 100.
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DATA SHEET "B-1"
OPERATING LIFE TEST

Date: 3,/zs[/ys

TRW PSTI Part No. 80314-1
) TRW PSI Serial No. coo |
. Helium
Test Equipment Prescope Gavee (- 612)0-j000oTRW PSI Part Name:Pressurization Vessel
PS\b DINTE CAL® H9-9-F4 CARUB DOE -5 -8S E&_Eﬂ.z&i_égget; C 5T'°\S'3\o-|oooo PAIECHLR

3I-6-FS WE 4-L-%5
Test Media: Distilled/Deionized Water Requirements Actual
A) Water Resistivity 500,000 ohms min 11 g oums
B) Water pH 5.5 -~ 8.0 1.0
C) * Specimen Pressure 3955 + 10 psig See below
D} Pressurization Rate 400 psig/sec. max. See below

Cvcle Pressure }"ress. Rag:& Cvcle Pressure Press. Rate Cvcle Pressure Press. Rate _
1 2950 Vert ydd (5 'g 18 _aagp 87 35 _=zash . _ B '
2 2950 ' Vel ] 19 _ 3asp 81 36 _zds0 B
3 50 2 - 20 __zsp 81 37 _z480 86
4 _ms0 B 2 _mep _ 81 B _zgn 58

5 _#:Mse  __Bb_ 22 _395p _ 8] 39 _3¥s0 88

6 350 ul 23 k0 @87 40 350 8

7 _mso B 24 _z5 __B) 4 _mso  _s|
8 34950 81 > _28sp @ 00 42 _ms0 &
° .38 __ 81 = 26 _ase _ 8) 43 _mso _ st
10 2450 a1 27 _3&0 8 000 4 _=msp __SL_

11 ¥50- 8l 28  __39gp : 28 45 XSO0 56 i

—so— 86— 2 b . 88 % _#}so 26
13 3950 89 300 _“mso 81 47 _zaso A

14 _3[ep - 8T - . 31 34ep 87 8 _mso 55
15 FA%0 84 32 3450 8t 49 450 55
16 50 89 33 340 212 50 M5 S5

17 3958 g1 34 2450 8L
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DATA SHEET "B-2"
OPERATING LIFE TEST

Date: E(z_slg’s

TRW PSI Part No. 80314-1
TRW PSI Serial ¥No. 00T
Helium
Test Equipment {fsssepc tmone (v-o12) TRW PSI Part Name:Pressurization Vessel
O-10600 PSib DATE CALYE Y-85 £oUB pyx A-5-85 Prrocure Gnay s (61”0!533
O-10000 PSie DATE CALB 3545  .au@ QoE a-L-%S
(Continued) i
Cycle Pressure Press. Rate Cvcle Pressure Press. Rate Cycle DPressure Press. Rate
L 350 S . 68 _3380 S5 .. 8 _qso _§5
52 2150 St 69 L 10) St 86 3980 St

53 _ 390 __Sb 70 _3zgp S 87 350 Sk
54 _39s0 _ 85 = 71 _z\eg _ &5 88 _z4s0 __ S8

55 3480 58 . 72 2950 56 89 2950 S

56 3950 Sl 73 3950 St 20 3950 S ]
57 3150 gL 74 _zas0 st 91 _3ask St

58 3450 sg 75 3950 35 92 3480 598

59 _34s0 st 76 _ 3450 ss 93 _ 3450 ss

60 3960 _ S 77 _2850 _ St 94 _2980 _ 35

61 _24sn _ §5 = 78 _ 3950 _ S, 95 3¢50 55

62 50 A 79 3450 S 96 3980 _ 56

63 3480 st 80 39p Sk 97 3450 St

64  _39sD _J¢ 81 _=d50 56 98 3450 S
——t5——mres L1 T T W -+ 5% _34ss 55

66 _34sp  _ 85 = 83 _‘d4se _ S 100 _a4ep S5

67

Tes

. 3480 - 8¢ _3480 __S6
ted By: Q“XBﬁ} ek N Date z/zslzs Specimen Passed N»<



Random Vibration Test Set-Up
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FIGURE NO. 4

RANDOM VIBRATION TEST
ACCELERCMETER TLOCATTIONS

e 2" xis S
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DIRECTION OF EXCITATION X & Y AXES

1. Control Accelerometer - Inlet Side Mount

2. OOt erelramster = BIimt Enct-Mourt
3. Response Accelerameter — Inlet Side Mount
4. Response Accelerometer — Blind Side Mount
5. Test Specimen

6. Split Saddle Blocks

7. Vibration Tub

8. Response Accelerometer - Specimen Mounted
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FIGURE NO. 5

RANDOM VIBRATION TEST
ACCELERCMETER LOCATIONS
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DIRECTION OF EXCITATION "z" AXIS

— i - 1. Control Accelerometer - Inlet Side Mount

"ot Axig

e

2. Control Accelercmeter — Blind Znd Mount
3. Response Accelerameter - Inlet Side Mount
4. Response Accelercmeter - Blind Side Mount
5. Test Specimen

6. Split Saddle Blocks

7. Vibration Tub

8. Response Accelerometer - Specimen Mounted



Random Vibration (Dry)
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E — Qualification Requirements
§ : Test Axis Maximumn Level Duration Overall
| X, Y &2 Aves 0.35 GO/Mz 180 sec/Axis  19.0 Grms

NOTE: Rolloff is 3dB/Oct or Greater Below 20 Hz and above 2000 Hz
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10 : 100 1000
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Tank is pressurized to 3600 + 50 psig.
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DATA SHEET "C=2"
RANDCM VIBRATION
Date: F-25-55

TRWN PSI Part No. 80314-~1

_ TRW PSI Serial No. 02
: Belium

TRW PSI Part Name:Pressurization Vessel

Test Equipment
Test Media: CNZ‘ Actual ) .
Specimen Pressure 0 3600 * 50 psig
.:xis _Fi‘rqnequencv TS| Glms) | G*/Hz gﬁc&) Rgi/Loglf:f Ran Time | Date

X__ 120 B0 190 b 180scol 22885
go |59 | lpas e 1|
st oo || ' ~0 |
000 2000 T{’ .40 {

* Use a separate Data Sheet for each axis.

LOG ENTRIES

Date Time

F-28-85 D032

Fireroen - dE Cueernar foun

P il Slel )7

ngm@{u Faee fever. fomdon

i g 2 s
LA Ftid s LA LS,

I = o PN P irtnr. Al
) ST CATTH

mested Bv: X/ apanior

Date z-gg =S5 Specimen Passed%
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DATA SHEET "C-2"
RANDCM VIBRATION

Test Equipment

Date: F-28 - @5

Page C-61

TRW PSI Part No.

80314-1

TRW PSI Serial No.

=

Helium

TRW PSI Part Name:Pressurization Vessel

Test Media: Q.

2 | Actual Requirement
Specimen Pressure - TeD0 3600 £ 50 psig
A Pl ] me) | Gt %iﬁo rots oet | fun Time | Date
Y 20 8o | Mo +( 180 ec® | 3-25-85
o |&v0 J 0n.35 Fne Levia, /
&0 o0 / ‘ -6 [
000 X000 ‘ om j]

* Use a separate Data Sheet for each axis.

Date Time LOG ENTRIES
3-28-85 O/R% Poornesm - 6dR Cueclodr Kun
3-28-R85 0136 Prrnen fuie Lova Bavbom

4 e Vo] ool £ Ll %H!Z!f !éﬂ 'é,‘m, Pl
(a0 Lo L Ll L/ o 74~ 8

Tested Bv: \,p/ )%,WW Date 5—2?-85

Soecimen Passed ﬁ?




Burst Pressure

The minimum requirement for the tank burst pressure is 7900 psig (equivalent to
7200 psig at 165°F).

The actual burst pressure was 9090 psig.
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DATA SHEET "D"
BURST TEST

Date: 4-22-95

~ TRW PSI Part No. 80314-1
o TRW PSI Serial No. ooz
. . <T- Helium
Test Equipment Poreenvoe Guoeac (< oc 2|) TRW PSI Part Name:Pressurization Vessel
0 OATE CHUR Y419~ catm PuE 1o/«lss
Test Media: Deionized Water
Actual Requirement
A) Specimen Pressure at Burst 4040 psig 7900 psig minimum
B) Water Resistivity 7:0 mey ottms 500,000 ohms min.

C} Water pH 7.0 5.5 - 8.0

Tested W:M - B Date 4/;2,/@{ Specimen Passed 4es




Post=Test Analysis
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DATA SHEET "E"
POST TEST ANALYSIS
-
) Date: Y-23.¢1
N TRW PSI Part No. 80314-1
TRW PSI Serial No. OO0~
Helium
Test Equipment ST TRW PSI Part Name:Pressurization Vessel
Compliance
Py
A} Post Test Analysis (Para. 4.5) 17
B} Record Point-Of-Failure (Origin)
I/ ¢ of RunTou 0 ¢c ya. W ]

of THE. Pormd Aemsmm;/e/p&o 214040-3, 80 j27) . Tk
forsr 0(a OGS wAg Locmuo ADOLOY (IMATECY 4.5" ﬁlom
e 2" AX(S  CEMTRR., L.

Tested By: / Date ¢-23%-§[ Specimen Passed 4/



Burst Tank Pictures




