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Bronze-Graphite Composite Applied to Shaft Seal
Under LH, Condition

Tang Zhenghua Zheng Enqi Zhang Baoxia
( Aerospace Research Institute of Materials & Processing Technology, Beijing 100076 )

Abstract By taking graphite as base material and combining with copper alloy, a bronze-graphite composite was
developed by HIP( hot-isotrpic-press) impregnation technology. The microstructure of the graphite base and the com-
posite were investigated. The influence of copper content and its distribution on mechanical properties of the composite
was discussed. The results indicate that the compression strength of the composite is enhanced with increase of copper
content, the compression strength can reach about 350 MPa when the density of the composite is above 3.0 g/cm’ and
the copper alloy component impregnated into the graphite base becomes continuum in the case. The friction coefficient
of the composite against plasma Cr,0; coat is 0. 24 to 0.26. This shows that the friction and lubrication performance of
the composite depends mainly on graphite base component. The composite has higher mechanical properties, some te-
nacity and quality friction performance. It has applied to plunger pump shaft seal under LH, condition and can meet
the demand for this application.

Key words Bronze/Graphite , HIP impregnation, Shaft seal, Plunger pump, LH,/LO,-Rockel engine
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Tab.1 Typical physical properties of metal-impregnated graphites

FRES A by el B/ gcm SHE % HERTERE(HS)  #ERE/MPa  $iFIR 2/ MPa I

il

pssY B4 2.40 5.0 95 385 102 EEAR
P5Ag 2 2.50 2.0 95 315 95 S|
M202Q B4 2.75 0.6 65 150 45 ~70 MR
M162T B4 2.50 2.5 85 250 72 B
M120T B4 2.60 3.0 75 270 77 RE
M262T B4 2.60 5.0 40 110 50 R
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Fig.1 Principle scheme of friction coefficicent measurement
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Tab.2 Physical properties of bronze-graphite composite

MHENFS  BE/gron® RALER % HIRTEEE(HS)  BUERE/MPa  FHBAR %2 HERSH% ik
e 1.48 23 70
e =3
1-1 3.40 0.50 86 488 56.5 21.8 m&ﬂﬁi
1-2 3.50 0.50 81 475 57.7 22.9
ko 1.54 20 80
B A B
2-1 3.20 0.70 87 426 51.8 18.9 %aki
%
2-2 3.30 0.60 87 465 53.3 20.0
A3 1.64 17 100
P —N
3-1 3.00 0.70 82 323 45.3 15.5 A
L5 g9
3-2 3.10 0.80 76 385 47.1 16.6

M2 ATLLE W, EAMAERERT 3.0 g/em’
i) HURIR BRI AT IAF) 350 MPa, FLHEARATRLAYHE 5 3
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Tab.3 Average expansion coefficicent of composite 10~°/K
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Fig.2  Curves of sliding friction coefficicent-distance of M103C against Cr,0; coat

F4 MI03C/Cr,O,BEREXEER
Tab.4 Friction coefficient data of M103C/ Cr, O,
. (EL oS PRk e
B|E/ N BEE remin !t E/mesT H#
1 7.84 400 0.427 0.24
2 3.92 400 0.427 0.26
3 7.84 200 0.214 0.24
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Fig.3 Microstructure of M103 base



B4 M103C WG 100 x
Fig.4 Microstructure of M103C composite
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