
  

 

 

 

 

 

QUALIFICATION ENVIRONMENTS 

FOR 

POSITIVE EXPULSION PROPELLANT TANK 

ATK P/N 80298-1 

 



  

Configuration 



  

Table 1:  P/N 80298-1 Positive Expulsion Propellant Tank Assembly Specifications 

Parameters Requirements 

Operating Pressure 475 psid 

Proof Pressure 795 psig, Actual Proof:800 psig 

Burst Pressure 950 psig, Actual Burst: 1210 

External Pressure Not performed 

Internal Vacuum Not performed 

Material of Construction Spherical Pressure vessel constructed of 6Al-4V titanium. Connection 
is made to the propellant and pressurant compartments through tube 
stubs. 

Membrane Thickness 0.033′′ 

Tank Mount(s) Mounting is accomplished by Lugs Parallel with and adjacent to the 
mid-plane.  

Expulsion Efficiency 99.8 % 

Design Fill Fraction - 

Tank Capacity 5626.1 in
3 

Internal Dimensions 22.14′′ Ø spherical 

Tank Weight Maximum tank weight is 30.0 lbs, Actual tank weight is  20.7lbs 

Propellant Capacity 170 lbs hydrazine
 

Shell Leakage <1x10
-6

 std cc/sec He max, Actual: 

Failure Mode Burst 

Natural Frequency - 

Temperature Environment - 

On Orbit Life - 



  

80298-1 was subjected to the following qualification tests: 

TEST SEQ. TEST DESCRIPTION 

1 Acceptance Test 

2 Acceleration Test 

3 Internal (Diaphragm) Leakage Test 

4 External Leakage Test 

5 Vibration Test 

6 Internal Leakage Test 

7 External Leakage Test 

8 Diaphragm Integrity Test 

9 Internal Leakage Test 

10 Pressure Life Cycle Test 

11 External Leakage Test 

12 Water Expulsion Test 

13 Internal Leakage Test 

14 External Leakage Test 

15 Burst Presssure Test 

16 Post-Test Disassembly & Examination Test 

This tank was requalified for vibration testing.  

Note: The following tests are only listed in this document.  

1) Proof Pressure Test 

2) Acceleration Test 

3) Sinusoidal Vibration Test 

4) Diaphragm Integrity Test 

5) Pressure Life Cycle Test 

6) Burst Pressure Test



  

Proof Pressure Test 



  

 

Vibration Test Set-Up 

 

 



  

Acceleration Test: 

Acceleration Test – Filled and Presssurized 

Test Axis        “G” Test Level      Duration 

+Z 

-Z 

 

15.0 G’s 

3.3 G’s 

30 seconds min. 

15 seconds min. 

      +X and –X 

     +Y and -Y 

 

5.0 G’s 

5.0 G’s 

15 seconds min. 

15 seconds min. 

1) Propellant compartment filled with 170 lbm of distilled/deionized 
water 

2) Pressurant compartment pressurized to 475 psig 

. 



  

 



  

Sine Test Environments:  

Sine Vibration – Filled and Pressurized 

Qualification Sine Vibration Environment 

Axes        Frequency (Hz)     Level      Sweep Rate 

X, Y, and Z 5 - 10.5       0.5 inch DA 

 

0.5 oct/min 

X, Y, and Z 10.5 - 2000       2.0 Grms 

 

0.5 oct/min 

1) Time duration: 17.2 minutes per axis 

2) Propellant compartment filled with 170 lbm of distilled/deionized 
water 

3) Pressurant compartment pressurized to 475 psig 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Diaphragm Integrity Test: 

Pressurant compartment pressurized with nitrogen gas to 475, +10/-0 psig and held for 5, +1/-0 

minutes. 

 



  



  

Pressure Life Cycle Test: 

 

Pressure of pressurant and 

propellant compartments 

Hold Number of cycles 

475 +20/-0 psig 30 second minimum 100 

Pressurization and depressurization shall not exceed 100 psi per second. 

 

 

  

 



  



  

 

Burst Pressure Test 
The minimum normalized burst pressure shall not be less than 950 psig. 
 
The actual burst pressure was 1210 psig.  The normalized burst pressure was 992 psi. 

 
 


