B35 1
Vol. 13 No. 1

TEERERFR

The Chinese Journal of Nonferrous Metals

2003 42 H
Feb. 2003

XEHS: 1004 ~0609(2003) 01~ 0136 ~ 05

f AL TR B8 2 B SR TED RS 35 A1 R

0]
g

5L IEFR
(1. TLERYE A SR TR, 11017 529020; 2. rF K% MARMEEEFEALRE, K 410083)

o OF: MR B BB B AL R AT T R TR S O T A AT 1~ 6 BN R, BRRT
SisNy FREH R BR AL B 2 10 I BEH ) (K 0 A1 o SRR W] BEHE D I A A 5 A Ak AR R T B A ok, SRl B 3
AR RO AL, EEEE DI, TR BT B, RS ) 10 20 A A LB ST I B AL B R oK B 5 DX £

It 8 A 10 6 i Sk 2 B

KBEIA: AL SR T/ R B RS AR BRI

FEISES: TQ 174.67

ERARIRED: A

AL AT — R R AR RE: 0SBk, =
WA 2.52x 10 kg/ m*; B R, AKX T4
NI FISL 5 BN B s iliAA kL A2 1 i fa e, 2k
M TR AR E A2 —; AR A iE B A 1R
UPI 1 2 AR EARVR IR I AU I R 4. 26 Tk 2R
ROPRE I, B AE VR 2 AU A B T 2 N
FAU L B AR B A — AN R A W R KR S R
FEC 65 T TR B R B A A 2 1, DG Y A5
2 2 A R NS A% 45 A A% 1R T BE PT ih 1 BE Y 2
SRUZ 1 BRI B 2 WL B AR 2 AT N AE SCHR[ 4, 5]
HEAT TR . BEEEE PR 00T 5 8 TR R4 1
T, LA FUIINT 5 e R AR AR R 3 T R B oW B 2%
T AN . AR RSS2 T 20 A 80 AR T
[ pr G, e T —FoRr i R gy SR SR
i, BUGK ROBEWT ST BE R |« BE 1 S5 M, fES2H
B 454 5 7 A 2 T DG 2R, DRI It gl oK B 4
SN BRSO SRS T

RIAEH T UK R T 1 WAt B A
S ST I K B 2 MR T B A A A A4 )
IAKEEEEVERE, WP R T — S R BRI 3R
XS WA R A0 K BE AT A )5

1 I

1.1 REH&E
A BT FHARFE i BRBRAL A R . B0 244
K WE 2273~ 2473 K; 5/ 30~ 40 MPa; {RIE

© EE£WHE: WZx IR BRI H (98- A28- 11)
EEEN: 2 519717, L, @, Bt

DRI I TE] 29 100 s . B 585 AL A AT ) P fE 2 2o
RPN AEAT YR B SLIHT, LR < 1
Um [ <z WA 80 R iF 22 2% SR T A RE . R.< 0. 2
Um, FHZRBEK V)R, BT R R S B0
PLARALHL 300 s, FHAEZEIR/KT AP 10 min, HUHE
TR TR .
R HIRBRACT A RL 3 A fE
Table 1 Properties of hot-pressed boron carbide

Density Bending Knoop Grain  Porosity
/(kg*m )  strength/ MPa  hardness/ GPa size/Hm / %
2 500~ 2510 510~ 520 29.5~ 30.0 <1 < 0.1
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Fig. 1 Surface profile and friction force profile for normal load of 1 BN
(a) —Surface profile; (b) —Friction force profile
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Fig. 2 Surface profile and friction force profile for normal load of 2 BN
(a) —Surface profile; (b) —Friction force profile
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Fig. 3 Surface profile and friction force profile for normal load of 3 BN

(a) —Surface profile; (b) —Friction force profile
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Fig. 4 Surface profile and friction force profile for normal load of 4 BN

(a) —Surface profile; (b) —Friction force profile
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Fig. 5 Surface profile and friction force profile for normal load of 5 BN

(a) —Surface profile; (b) —Friction force profile

80nm S00nN
190 nN

0 nm ‘?J;” nN

50pum 5.0um

5.0um 2.5um 5.0 um Y $uitn
2.5um 2.5um
Oum’ 0 um Opmpum
@) (b)

6 HATN 6 UN IR B AL B RE P 2 T TR BRI R ) o3 A
Fig. 6 Surface profile and friction force profile for normal load of 6 HN

(a) —Surface profile; (b) —Friction force profile
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Table 2 Friction coefficients( M) at different

normal loads

Load/BN 1.0 2.0 3.0 4.0 5.0 6.0

B 0.006 0.009 0.014 0.021 0.031 0.046
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of boron carbide

ceramic studied by atomic force microscope

WU Fang', WANG Lingsen’
(1. Department of Chemistry & Environment Engineering, Wuyi University, Jiangmen 529020, China;

2. State Key Laboratory for Powder Metallurgy, Central South U niversity, Changsha 410083, China)

Abstract: The topographical characteristics of the boron carbide sample surfaces were investigated with atomic force microscope/

friction force microscope (AFM/FFM). As the results, the samples are of good consolidation and the surfaces of the polished samples

are even. The friction force distributions of Si3Ny tip scanning over the boron carbide surfaces were investigated at load 1 BN to 6 N,

1 UN a step. The results show that friction force changes with the surge of surface topography. The steeper slope of surface topogra-

phy links with the higher friction force. Friction forces are almost uniform at certain normal load since the surface is even. T he nano

tribological friction coefficient of boron carbide increases with the normal load rising.

Key words: boron carbide; AFM/FFM; surface topography; nano friction coefficient
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