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Table 1 Properties of hot-pressed boron carbide

Density Bending Knoop Grain  Porosity
/(kg*m™?)  strength/MPa hardness/ GPa  size/ Bm ! %
2 500~ 2510 510~ 520 29.5~ 30.0 <1 <0.1

T 505 A0 B0 A R 1 222 W0 R 48 P BB INF, SR
[ 7~ 10] &I TAR Ak v Ak BR G AL B A4 ), Al 3L |
AR HaBOs/ B0 JBE, ] B 1K B A BT (1) JB8 ¢ DR 3
DRI AR SCR 55 SCiR[ 7, 8] AH TR] A 714804 Ab By
i, BB IR SRR AR E TS I, B
AT 1073 K A6 1 h, 215 =55 18 A S
FEH 40% ~ 50% (2P E 24 h, 13 B4 TR
AL B B AGTIARE, SR G AT AOK BB S5

1.2 KEHE

ARSI A 2 it 2 FUBE ( point contact micro-
scope, PCM) 4T 40K BE 4id sc 5, Ho 45 Mo & B
K17 . PCM gt BEHE ) 0 ol 8 T8 A% 1T e ) Aokl
WUES 5 R50 L . BREN A =R HEAR S WIA, HETH A
60°~ 80°, FFAREIN-422 100 nm .

i BHE: 200203~ 24; &iT HEA: 2002~ 0527
75, B, TTOARAILITI B RAE T R (529020); HLiE: 0750
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EEAR, A A A B B AL BN P R 2K B A0 RE I ST + 133 -

BB I AP IR e AR AR BT (0~ 500
nN) EHT, HRE X FEL I 5 000 nm x 5 000
nm 706 B N, 15 2R B Bl BT B R RO AR

UN AR RT3 3k 7 R AT B B, L R e
L, Al LS B 2 IR E ), B
15206 IR A, P 40 S 06 i e R S T
TS, 1520 HIRE .
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Fig. 1 Schematic diagram of PCM
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AT [ R /N S 4 A P 5% S 6 P s B IR T )
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THUAE A, FRT B0 A 0 S 0 0 PS5 N i 2 T R R 2R
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T, BEAER R RE A A B BG I EE N . R & A4 I Tk
AR B AR /DS, 32 B T A A 0 Al
i B P s T 48 ek AR Ak T AL T 3R T AR AL R
FREAL I, S Ak B A R A S, LB L BoC
LHEZCE

2.2 BERURETERRE RN

SO A A I T 30 Bm/s, $BFHE 30 nm,
Iy AEEAT R 50 BN A 100 BN K 753 95 Bl B 5 2
BB 1, 3, 5, 8, 10 IRMIBEHAEE . K 4. K5
g T PRREE S AEAS R 24T T BRI S BEHIR
LUERE N C NPT

M 4 w50, e AR AR R, B AGEI A R
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Fig. 2 Relation between wear depth and
loading force on B4C sample without

pre-oxidation
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Fig. 3 Relation between wear depth and
loading force on B4C sample
pre-oxidized

JEFE L BRACTIAT R )R BT 2 ) 5, Bt AR
UATRERE LA AR LA BE . B 5 0] U
2o PR RO BRACI AR, B 400 5 5 S 45 UK B 1) W]
BRI F RN 7 BER TG R, 7ERT 120~ 140
nm BEHUEE T 140 nm 5 1B HUE A, X UL M
B TR SR BT 1) 2 R B o MR R IR R = N
H3BO; i, 3L R0 B,05! ' 21 H3BO; Ml AL T
B,0; ML, WAR, KJZ & B L HBO; B .
&S HEM H R B4 120~ 140 nm . ¥5 SCHR[ 13],
T 1073 K 4L 5 h KA AS BL 2R T 8 AL 2 5
JEL) N 10 Pm, [A]I, SEALISTEA 0.5 ~ 5 h X4
JERIE T W . AR SR O 1073 K AL
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Fig. 4 Relation between wear depth and
scanning cycles on B4C sample without

pre-oxidized
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Fig. 5 Relation between wear depth and
scanning cycles on B4C sample pre-oxidized
1 h, AR RS 2 Dk BITOK g . BE R S5
BABERIREZ N 200 nm, B K FEFIE B0 )2
R BIBACNEEAR, B 5 B HURE 140 nm 5 KB
HURHEEA T H3BOs BEH R 2 MR AL A B il B 2 22

B, tLEX—HEEYE .

2.3 FEREXEBRIRENZI

SEUG A fE A AR 30 nm, AT 100 BN, $H
U1 IR, 15 B RPRE S B E R D 10,
30, 50, 80 nm/s HIEHIREL . & 6 45t T PIAPAE i
BESRFE SHERE IR .
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Fig. 6 Relation between wear depth and
scanning speed
PR PEBA W B 52 W o 3K AT RE A2 PR O 3 P R
FER BSOS Rt
KIS ihsh, M3 e s & el Faa, i
ANE % R B R

1) R HEAPBACTIRAE, it BV AR 4T,
SIS T B BERUR AU LAk 2+ JLa K
26 1 A AR AL B B AL B AR R, T AR A R
H3BO03/ BoOs B, PEFI izt KT K 2 A A0 1R
FE, IEJLH02K 2 200 nm . P O B R T 1 Bl 2%
Ao (Y386 v S22 3 4

2) TR & A A B AR A ) 45 8 7E 9N 1)
EIATIG, LR S 4 IR ) 3 0 2
B0, 2580 A BE At A IR R P B R FEE o % 4%
WA G I 2 I B & G R, ATHERT R Z 1
H3BO; JEJEFE R 120~ 140 nm . X P9 R RE (1) 5 45
HYSHRMEELHELR.
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Influence of pre-oxidation treatment on

nano wear properties of boron carbide ceramic

WANG Ling-sen', WU Fang’
(1. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China;
2. Department of Chemistry & Environment Engineering, Wuyi University, Jiangmen 529020, China)

Abstract: The wear characteristics of boron carbide without and with pre oxidation at 1 073 K for 1 h were investigated with point
contact microscope (PCM). The results show that boron carbide without pre-oxidation possesses excellent wear resistant capability.
On the contrary, the wear depth of oxidized sample is much more deeper than that of without pre oxidation one. For both samples,
with and without pre oxidation, the wear depth increases remarkably as the normal load rises, and the scanning speed has no notable
effect on wear depth. The wear depth of the sample without oxidation increases linearly with scanning cycles, inferring that the sam-
ple is uniform longitudinally. The relation between the wear depth and scanning cycles on oxidized sample infers that the thickness of

H3BOj surface film is about 120-140 nm.
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