2007 4 9 H 45 968976 T

43 %9 Vol.43 No.9

2007  pp.968-976

2k % K

ACTA METALLURGICA SINICA Sept.

s Hl Lax O3 X #tkess (WC— Co),/Cu SR
B M EILB LT HERRRY #2000 *

o A iﬂ(,v)({

(R VS MR KA BB S RORSERE, R 210016)

B ' BT WLEEY LaxOy stz #otsss BB (WC-10C0) Bk Cu &’E%HHH’-}%EH wREE, R®
b La2 O3 arfit (1.0%), WAL #etat AL, REMRER MRS RIFE /| BRFEE SR, ABBEESARe S
Brdy 96.3%, BIEER HV 7i% 403.1; it i Laa03(21.5%), SBHOLRMERE . »T»ET%LW%X»TEM%?&&N
R S HMBEOCHRLE T ) 1R L.

KT EERMBOLY, SREMAHY, WC—Co, La:0s

fEESHEE  TG14, TG665 XHARRE A XEHES  0412-1961(2007)09—0968 09

EFFECTS OF La;0O3; ADDITION ON STRUCTURE AND
FORMING PROPERTY OF LASER SINTERED
(WC—Co),/Cu METAL MATRIX COMPOSITES

GU Dongdong, SHEN Yifu
College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016

Correspondent: SHEN Yifu, professor, Tel: (025)52112904-80517, E-mail: yifushen@nuaa.edu.cn
Supported by Joint Fund of National Natural Science Foundation of China and China Academy
of Engineering Physics (No.10276017), Aeronautical Science Foundation of China

(No.o4H52061)
Manuscript received 2007-01--10, in revised form 2007-04~25

ABSTRACT The cffects of rare earth oxide (LaO3) contents on direct laser sintered WC-10Co
particulate reinforced Cu matrix composites were investigated. By addition of 1.0%Lay0O5 the sintered
structure can be refined, the reinforcing particulates are homogenized and the particulate/matrix bond-
ing is improved, leading to a high density of 96.3% of the theoretical density and a high microhardness of
HV 403.1. However, an excessive addition of LayO3 (>1.5%) results in a decrease in the laser sintering
ability. The effective mechanisms of rare earth material in laser sintered composite were discussed.
KEY WORDS direct metal laser sintering, metal matrix composite, WC-Co, LayOj3
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Table 1 Primary powder constitutions

(mass fraction, %)

Sample No. Cu WC-10Co LagO3
1 50.0 50.0 0.0
2 49.5 50.0 0.5
3 49.0 50.0 1.0
4 48.5 50.0 1.5
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ZWRETR (SE) MERSHEFIR (BSE) RRIE. B
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Fig.1 Schematic of laser sintering process (a) and photo-

graph of laser sintered sample (b)
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Fig.2 XRD patterns of the four powder samples after laser

sintering

3 AJF LagOsz &t FH#OGHE RSN E R E ZIKE
TR
Fig.3 Low magnified SEM-SE images of the sintered and
polished samples No.1 (a), No.2 (b), No.3 (c) and
No.4 (d)
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Fig.4 Change of relative density of laser sintered samples
with LaaQOg3 content
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Fig.5 High magnified SEM~-SE images of the sintered and polished samples No.1 (a), No.2 (b), No.3 (c¢) and No.4
(d), white particles are WC, which accumulated obviously in Fig.5a and Fig.5d
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Fig.6 Distributions of microhardness HV of laser sintered
samples with different LaxOg3 contents
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Fig.8 SEM-BSE images of the laser sintered samples No.1 (a), No.2 (b), No.3 (c¢) and No.4 (d), the morphology
of WC particles obviously changed with Laz O3 content

nm nm

B9 Botkdidft No3 d1 3 MIRARRER M =HER

Fig.9 AFM images of three positions in the sintered sample No.3, showing 3—dimensional morphology of reinforcing

particulates and good bind between WC and matrix
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Fig.10 SEM-SE images of the sintered and etched samples No.1, WC particles accumulated (a), No.2, dendritic
matrix and larger WC particles (b), No.3, fine dendrites and fine WC particles {(¢) and No.4, more cracks

appeared (d)
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Table 2 Thermophysical data of La, Cu and Co [28] (7—
temperature, y—surface tension, dvy/dT—surface

tension temperature coefficient)

Substance T ¥ dy/dT
K mN/m mN/(mK)
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