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Reliability Growth and Experimental Verification of

Propellant Management Device
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(1 Lanzhou Institute of Physics, Lanzhou 730000)
(2 Lanzhou University of Technology, Lanzhou 730050)

Abstract The adoption of original weld method usually causes the low pass rate and poor reliability of the col-
lector for propellant management device. In order to solve the problem, resistance seam welding tests between titanium
alloy bearing plate and stainless steel screen with pure titanium interlayer were performed. Subsequently, electron
beam welding tests between the two and titanium alloy frame were performed. Then vibration tests in terramechanical
environment were performed to verify the effectiveness of the addition of the pure titanium interlayer. The welding tests
results show that the pure titanium interlayer could significantly reduce the welding heat during the resistance beam
welding process and further reduced the hot deformation of screen. In addition, the interlayer could form a firm and
enclosed pure titanium and stainless steel transition, which could effectively increase the deformation resistance of the
screen during the electron beam welding process and further improve the percent of pass and property of welded sam-
ples. The vibration tests results show that the improved welding method could increase the lower confidence limits for
reliability of collector from 0.90 to 0. 96.

Key words Propellant management device, Titanium alloy, Stainless steel , Resistance seam welding, Electron

beam welding, Vibration test
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Fig.1 Structural diagram of collector
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Fig.2  Structural diagram of collector
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Tab.1 Comparisons of resistance seam welding process parameters

test number welding material

welding speed/mm-s™!

welding voltage/V welding pressure/N

A screen and bearing plate 12 108 121
B screen and Ti foil 12 56 121
Ti foil and bearing plate 12 144 150
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Tab.2 Comparisons of electron beam welding process parameters

test number welding material

welding speed/mm-s"

welding voltage/kV welding current/mA

A screen and bearing plate

Ti foil and bearing plate

10 60 13
10 60 10

TR A TR O T BRI S T bR
BN T2 | T B AR T LA AR Ak, B S PRI
et R L ) P 9 A, i 2 [ AT
#EAT 20 WK,

2 KGRI
2.1 EBPRLEERERITEES T

ERISENELCE Y N Y Y R s W =i ROR
SUE, RIS EOR A A A T KT
5.7 kPa( B L) . 76 A 4R s (S A
SYATES ~6.5 kPa Z[H), M HIES] T 2 kPa 247, 5
P B EOER K, R 13 MR RHA S TR, &
M HRAUH 65% , 7 B ALK Hr, K43l s (8 K
F 5.7 kPa, BARE N E A 18 MIREERR LS T %
TESR AR N 90% 31T T 25%

-a original welding method
e add a Ti interlayer

bubble point/kPa
N
1

sample number

3 HBH R R BT

Fig.3 Bubble points of samples after resistance seam welding
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Fig.5 Bubble points of samples after electron beam welding
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Fig.6 Fixture of vibration test
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Tab.3 Pass rates and standard deviations of bubble points

frequency of A B

vibration BHER % bREIRZE/Pa BHER/ % bR 2%/ Pa
first 100 177.83 100 130.42
second 100 154.53 100 102.30
third 95 90. 68 100 113.75
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