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Table 1 A selected list of metal-matr ix self-lubricating camposites
M atrix Self-lubricant Technique of Density_ A pplication
material Type /% synthesis P/g- an”®
Ag Graphite 500 10 00 PM 7.23 8 50 Electrical
25 00 PAM 5 00 contacts
M oSez 20 00 PA 951
N bSez 10 00 PA 8§82 931
15 00 30 00 PAM 78 904
M oSz 10 00 20 00 PAM 7 63 8 92
W Sez 15 00 25 00 PM 907 973
AglON i Graphite 3 00 PA 904 933
Ag PTFEM o0Sez 20 00/1Q 00 PA 540 560
Cu Graphite 5 00 PM 735 757 Electrical
Cu(GRAD IA) Graphite 20 00 SCA ST 7. 50 contacts
Cu M 0S2 500 50 00 PA Bearing
Cu PTFE/M 0Sez 22 00/8 00 PA 5 16 materials
M 0S2AN Sz 10 00/10 00 PA 7 98
Cu5Pb WS 12 00 P 8 79 High speed
Cu4sn CuzS/Fes 3 00/5 00 PA bearing
Cub0Ta M 0S:/V Sz 10 00/1Q 00 PA 8 66 materials
Cu45Sn2Pb Graphite 11 00 PM 5 50 w ith improved
Cu4Zn8Sn Graphite 10 00 VCAST machinability
A I-Si Graphite 100 1Q 00 VCAST Bearings
Al4 5Cu Graphite 50 00 PNFIL 230 238 liners
500 30 00 SCA ST pistons dry
MALLOY 262 264 friction
A 19Si3Cu M oS 100 400 SCA ST bearing
A 113SiCu Talc 200 280 VCAST materials
Al4 5Cul Mg M ica 138 200 VCAST
304Stainless M 0Sez 10 00 PM Bearings
steel 30A g
Ni W S2 10 00 35 00 PAM 752 831 High
CaF2 500 15 00 PAM 631 7 04 temperature
W Se2 15 00 25 00 PAM 804 8 46 bearings
MoS2 10 00 15 00 PA 710 764

Note

meanspressure infiltration;M ALLOY meansmechanica alloying

PA

,VCA ST

, SCA ST

,PNFL

0.10 0.25

PA1 meanspow er metallurgy; V CA ST means vortex casting; SCA ST means special casting; PN F L

JMALLOY
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Table 2 A slected list of solid lubricating particlesused in the fabr ication
of metal-matr ix self-lubricating camposites

M aterial Structure P/g- an 2 Hwm u T/
Graphite L ayer lattice 209 223 a5 10 014 Q19 500 600
M oSz L ayer lattice 462 4 80 10 15 016 Q20 250 350
Talc L ayer lattice 258 283 10 20 Q 25 200
M ica L ayer lattice 270 280 28 Q25
WS L ayer lattice 740 7 50 10 15 Q14 Q18 430
MoTez L ayer lattice 7. 70 10 20 Q 19 400
W Se2 L ayer lattice 8 00 10 20 Q10 Q17 540
N bSe2 L ayer lattice 6 25 10 20 011 Q17 350
M oSez2 L ayer lattice 6 90 10 20 016 Q20 540
BN L ayer lattice 230 330 20 Q 25 700
CaF2 Cubic lattice 318 40 Q20 Q25 650
PTFE Chain structure 213 J75 0 J95 0 Q04 Q20 130 275
TaS L ayer lattice 705 10 20 Q 05 600
1 1.0
B—AlSi,p =].0MPa, v >=].0m+s™!
A—AlSi, p =1.6 MPa, v =0. I m+s™'
, 0.8 [1—Al, p =0.4MPa,v = 1.0 mes™’
A—Ag, » =0.3MPa,v=1.3m-s"!
( @ Fe,v=1.2m-s"!
) 25% y 0.6 v —Cast iron, p =0.6 MPa,
" v=50m-s""
: 2504 ' v O—Cu, 7 =0.5 MPa )
. ¥v—Cu, p =0.5MPa,v=0.6m-s™"
( ' 0.2 v > a
) 4 6,10 17
0.0 " N
0 10 20 30 40 50
) G/%
Fig 1 Friction factor as function of graphite content
’ in themetal-matrix self-lubricating
mposites[s,n,u,u 17,32]
90 , 1
( Cg ) [511,12,14 17,32]
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Table 3 The effect of vacuum, dry air and highly hum id air on the friction
and wear behaviour s of var ious solid lubr icants *°
Solid lubricant In vacuum In dry air In high humid air
Graphite High High Very low
Grgphite fluoride Fairly high Fairly high L ow
BN High High L ow
PTFE Very low L ow Fairly low
Polymer L ow Fairly low Fairly high
M etal High in friction High High
low inw ear
M oSz Very low L ow Fairly low
W S V ery low L ow Fairly high
27
1628 38 | oo 33 A 9_25% ,
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Research and D evelopment on the M etalM atrix
Self-Lubricating Composites Overseas

W ang Q ingnian  Sui Zhongxiang ZhangM ingzhe L iu Yongbing A n Jian
(JilinU niversity  Technology Changchun 130025 China)

Abstract Themetalmatrix self-lubricating compositesMM CS) as a group of high per-
formancem aterials have caused great attention in theworld due to their attractive tribolog-
ical properties M ainly review s the current know ledge on the research and development of
MM CS overseas, including the classification, fabrication methods, tribological properties,
w ear mechanisn s and the effect of environrment The discussionson typical applications of
vme commercially availableMM CS provide a some focal point of thework in the future
research and applications
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