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Fig. 2 SEM images of graphite particles with different
granularities: (a) 1500 um; (b) 750 um; (¢) 120 pm
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Fig. 3 Sample of sintered graphite/copper based composites
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Table 1 Preparation process parameters of composite
samples
Group Graphit[e Graphite  Sintering Holding
number granularity/ mass temp?rature/ time/h
pm content/% C
A 1500 10 1000 2.5
B 750 10 1000 2.5
C 120 10 1000 2.5
D 750 5 1000 2.5
E 750 15 1000 2.5
F 750 10 1000 2.0
G 750 10 1000 3.0
H 750 10 970 2.5
I 750 10 1030 2.5
Copper - - 1000 2.5

ZE AR 2 FE () T A 20 -
d=plaxp +bxp,) (1)

b d A BAEE SRR %5 p NA
SRR AR R E (g/mm’); @ 1 b 53 5H
AR AE BRI B %) p, NN
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pm) F/INRLEE (2 120 um) 7 28 0L ) 58 /40 3 5 &
MR BINERE 10%0R 825, HESWAE
1000 ‘C Fhesh, {7 2.5 h. HE 4(a)n] W, Btk
DRI A SRR, 754 4 b 52 8RB (R IS IR
A HE 40T, SBENRA R S RN 2
P, SHEAR I S AR LU RGEMT . I 4c)nT I,
F SRR SR S A SR, e — k. W]
DAE tH, A7 SRR, 6 HEANRE b (R A A e 25
(I BELRR s AR /N, A AR VR AT s (H A SRR
RKSAFIL SR 2 (B R BRER, bedh fa Wi



FR2EE 2 M

FKEEH, & il T ESHOEBRAT 52/ 5 A bR SR RO % FE ) R 409

& 4
EIAEERTES
Fig. 4 SEM micrographs of graphite/copper based

composites with different graphite particle sizes: (a) 1500
pm; (b) 750 um; (¢) 120 um
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Fig. 5 Internal structure morphologies of graphite/copper
based composites with different graphite contents: (a) 5%; (b)
10%; (c) 15%
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Fig. 6 Internal structure morphologies of graphite/copper
based composites at different sintering temperatures:
(a) 970 °C; (b) 1000 C; (c) 1030 C
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Fig. 7 Internal structure morphologies of graphite/copper
based composites with different holding time: (a) 2 h;
(b)2.5h;(c)3h

A ATRL N B L Z T SR AR B
2.1.5 RTHEEEHTHIWHELSS

MRTTH 21,1 715 “AN[RIA S8 0L X 2S5 K 11
SN S ATE R, A SRR K 21 L S B Ak
V) R PRI B, 11T SEBR b Ay S RORE I /N ) 2 184 in JFE 5 i
BRI ST, R M@ H R P A R SR A Bt ) 2
IREEEHUERE . MG 2.2 7 “E AR &
FE” AT, SRR A R R (15%) eas TR
(970 “C) LA S AR il It [1 5055 (2 hyBF 5 #f52 HH BWAH %
EERRMAE R, X R R L B AR R R A



H325H 2 W

FKEEH, & il T ESHOEBRAT 52/ 5 A bR SR RO % FE ) R 411

PUEERZE. Bk, R R, mPFaEph
TEN 10%, BEERETE 1000 CLA L, CRIERTE]
1E2.5h L k.

22 EEMREXMNEE

Bl 8 i1 9 FToR AN A A S8 5 AN TR A 58 1
AN TR GR UGS T6) DA AN [R] e 4 i B2 il % I 2 6 44
B i DA R S 1) 2 W25 FNA O 25 5 . AKX 10
HFER I LS Rk E, AREE RN, N 6.78
g/mm’ (X4 %5 B 8.92 g/mm’), BUE VMRS,
P FE N 0.765 T AN DA S5 0N 1) A 58/ 2 2 54
B A T T B, o C ZHRE S 2ROV A
%, XN 3.3 g/mm’, FIbFkA, BUEMEZE, M
JEAK 0430 C AFE S RIHIE T 208 dn 10%4E
FEZ) 120 pm [ 4 S2 50k, E 1000 CHe4t 2.5h. F
YRR S P AR, O 4.22 g/mm’®, FHREEEE
AN 0.56. F FE S ARIRIS RERE, 0N 2 h, begh
TELFE N 1000 °C, E8IN 10% 0 FRokz BE CRLFE £ 750 um)

7
6
5 5.08 496
4
3.30
3
2
1
0

5.26

422 422

Apparent density/(g-mm™)

A B C D E F G H 1 Copper
Group number
El 8 EEFEE MR E
Fig. 8 Apparent density of composite samples
0.8F 0.76
0.7 H0.67 ;
0.65 064 o 0.66 062 065
> 0.6 B
£ 0.5
3 0.43
v 04
£03
o
0.2
0.1
0
A B C D E F G H 1 Copper

Group number
B9 EEPPREE R R

Fig. 9 Relative density of composite samples
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Fig. 10 Effects of different graphite particle sizes on
densities of composite samples: (a) Apparent density;
(b) Relative density; Group A: particles of 1500 pm; Group
B: particles of 750 pm; Group C: particles of 120 um
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Fig. 11 Density of composite samples with different

graphite contents: (a) Apparent density; (b) Relative density;

Group D of 5% graphite particles; Group B of 10% graphite
particles; Group E of 15% graphite particles
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sintering temperatures: (a) Apparent density; (b) Relative
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Effects of preparation parameters on microstructure and
relative density of copper based composites with
large particles of graphite

ZHANG Ming-jun, LIU Pei-sheng, SONG Shuai

(Key Laboratory of Beam Technology of Ministry of Education, College of Nuclear Science and Technology,

Beijing Normal University, Beijing 100875, China)

Abstract: Graphite/copper based composites have good thermal conductivity and lubricity at the same time. In this

paper, we try to prepare the graphite/copper based composites with the ultra-large graphite particle size of about

1500 pm, in order to develop a more simple and efficient preparation process and obtain the composites with

excellent properties. The effects of different processing parameters on the microstructure and relative density of the

composites were investigated for the powder sintering products. The results show that the main factors affecting

the microstructure of the composites are the content of graphite and the particle size. The relative density is

relatively large for the composites from graphite particle with particle size of 1500 pm, and it can be as high as

0.67 by sintering at 1000 C for 2.5 h. Using graphite particles with smaller particle size, the relative density is

relatively small, and it is only 0.43 for the composites from graphite particle with particle size of 120 pm.

Key words: graphite/copper based composites; structure; relative density
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