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Table 1 The physical and mechanical properties of the SisN4 ceramic

Properties Value
Amount wt% >80
Density g-cm > 3.5
Hardness H, 1900
Bending strength MPa- 750
Elastic modulus GPa 290
Fracturc toughness MPa-m*/? 6.3
Grain size pn <1.3
Impurities AlN, TiC, Y. 03
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Table 2 Compositions and properties of the antiwear additives
Additives  Density/g-em™  Viscosity(100°C)/mm? s~} S/wt%  P/wt%  Zn/wt%
ZDDP 1.11 9.0 15.1 8.2 8.2
TCP 1.19 13.5 . 8.0
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Fig.2 Effects of additives on friction coefficients
1. dry friction; 2. base oil; 3. base oil+2wt% ZDDP; 4. base oil+-2wt% TCP
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Fig.3 Effects of additives on wear rate of SizN,
1. dry friction; 2. base oil; 3. base oil4-2wt% ZDDP; 4. base oil+2wt% TCP
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Fig.6 SEM morplologics of the worn surfaces (dry friction, 1.6m/s, 117.6N)
() for S:aNy; (b) for steel
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Fig.7 EDXS spectra of the steel surfaces
(a) after rubbing 30min, dry, 1.6m/s, 117.6N; (b) before rubbing

Y18 3 76 R R0 A RS A G BT R (1), Rt o O R e o O A P R v 4 PR/
TEEE&ENEBEREEAER. B 8 252 S PR I oy iE s hiE e, B
REREES, TTUEL, HOREERLTEEN (LHE 6) LBL. XTEBRGTHER
AT X ST ES AT, REBA Si FE, HERBETERNHHAERTFREL.

X S AR N B A T 0 B LR T 2B AT AR T IR ORI AT, REEN BB R R ME
JH L3 Zn . S(ZDDP g ) M P(TCP iE¥{et) 7. WA 9. 10. AHE—LREHAEF
bl ZERE SR Lo R RALEE, XEPIMER &G TRMEN N B RREHTT X HLGSH
oA GRS HIATHE 1L H. L4EHAE ZDDP gy hiERe, SNy BHRRE LERT Zno,
FeS SSREBALE RN T=Y), TMERBRAENRE LR ZAE FeS M. MTFXMER, —
TEmTFREUFR/MEHBEWRE, TRESEF —EEEAYE RN ORI Y, NHERE




’

76

B o8 MM KT RREEREN
Fig.8 SEM morphologics of the worn surfaces (lubricated conditions, 1.6m/s, 117.6N)
{n) worn SizNy sfinfnce, ZDDP (b) worn SiyNy swface, TCP
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Fig.9 Element distribution on the worn ceramic surface (lubricated by ZDDP-containing oil)
(n) for Zn (b) for S
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Fig.11 XRD spectra of the worn ceramic surfaces
(a) lubricated by ZDDP-containing oil (b) lubricated by T CP-containing oil
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Effects of Anti-wear Additives on the Friction and Wear of SizN,/1045

Steel Sliding Contacts
ZHAO Xingzhong LIU Jiajun ZHU Baoliang
(Tribology Research Institute Tsinghua University  Beijing 100084 China)
XUE Qunji OUYANG Jinlin .
(Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics Lanzhou 780000 China)

Abstract

SizNy4-based ceramics were recently used for machining cast iron at very high speeds. However,
they were found to be unsuitable for machining steels because of the severe wear of the ceramic. In
this test lubricants, especially, anti-wear additives were used for lubricating and cooling the SizN4/steel
sliding contacts. The tests were carried out on a pin-on-disk tribometer. The test results showed that
the lubricants containing additives could effectively reduce the friction and wear of SizN, ceramics. The
tribochemmical reaction films formed on the rubbing surfaces improved the boundary lubrication condition
between the rubbing surfaces. The clement interdiffusion and adhesion between the rubbing surfaces were
prevented or greatly reduced.

Key words cecramics, additives, tribochemistry, adhesive wear, microfracture



