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Abstract: Boron carbide (B4C) is an important ceramic material with excellent physical and chemical properties, such
as a low density (2.52 g/cm®) and high melting point (2450°C). However, its two major drawbacks are the low fracture
toughness and the very high sintering temperature for pure boron carbide ceramics, which restrict its application. To
handle with the weakness, B,C coated by Cu/Ni alloy was prepared by homogeneous precipitation preparation method
in this paper. This kind of composite material had both advantages of B,C and Cu/Ni alloy. Effects of B,C surface pre-
treatment, metal ion concentration in the starting solution, Cu/Ni composite powder in proportion of composite powder
on the rate of coverage were investigated. What’s more, the effect of sintering temperature on Cu/Ni-B4C metal ceramic
composites was also analyzed.
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Figure 1. TEM images of coated samples, (a) Sample without
pretreatment; (b) Sample treated with SnCl,
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Figure 2. TEM images of powders obtained with different concen-
trations of Cu®*" and Ni?*: (a) Cu": 0.03 M, Ni*": 0.013 M; (b) Cu**:
0.09M, Ni**: 0.039 M
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Figure 3. XRD patterns of powders obtained with different con-
centrations of Cu?*" and Ni?": (a) Cu?": 0.03 M, Ni*": 0.013 M; (b)
Cu®:0.09 M, Ni*": 0.039 M
3. FEIEREFREMIESENERBSESMER XRD Eif
(a) Cu?": 0.03 M, Ni**: 0.013 M; (b) Cu®*: 0.09 M, Ni®*: 0.039 M
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Figure 4. TEM images of samples obtained from different volume
ratios of Cu/Ni. (a) Cu/Ni: 5 vol%; (b) Cu/Ni: 15 vol%
E4. FFE CuNi RS BREES SN TEM B .(a) Cu/Ni:
5 vol%; (b) Cu/Ni: 15 vol%
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Figure 5. TEM images of samples treated with HCI
B 5. REZBRAE B.C IEHEIIE CuNI FigEEBiEm
TEM BH

B,C immersed in 6M HCI for 6hrs
2500 +

2000 -

1500 -

CPS

1000 -

" L

20 30 40 50 60 70 80 90 100 110
2 Theta (deg.)

Figure 6. XRD patterns of sample obtained with HCI treatment
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Figure 7. SEM images of green body prepared with 15 vol% Cu/Ni
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Figure 8. SEM images of Cu/Ni-B,C sintering for 2 hours at dif-
ferent temperature. (), (b): 1250°C; (c), (d): 1350°C; (e), (f):
1450°C; (g), (h): 1500°C
B 8. FEIRGIRE TR 2 MRFF{S CuNi-B.C &RIMEEEH
B SEMBE. (a), (b): 1250°C; (c), (d): 1350°C; (e), (f): 1450°C;
(), (h): 1500°C
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Figure 9. XRD patterns of Cu/Ni-B,C sintering for 2 hours at dif-
ferent temperature. (a) Green body; (b) 1250°C; (c) 1350°C; (d)
1450°C
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EERERT Cu/Ni-B,C & B % E S K.
4, g5ig

AR AR B DTIE V] % Cu/Ni BL7 B,.C H&
Kk, FEAR LAE Cu/Ni & Jm kL REY S B £ B,C
R, WM RE LR - FRRESHINE S
i, REMAS 2 LU B Cu/Ni-B,C )@ P& 5
B X BEATH S E N BT BB B AR &R
Ve B AT 20 0. WHE VIR &R TR Cu/Ni
FEL G AR ELH]. B,C RIMTALEE ., bedhi i L
B SRR, A5 7RI AL RS 4R . AT

Copyright © 2012 Hanspub

% FEE 43 S8 5 9 Cu®*: 0.03 mol/L, Ni%*: 0.013 mol/L
MK H 15 vol% Cu/Ni tL7 B,C 5 &M 7R i 15 25
MRE FEJR - MERGWANE Sk, Shss
B4 B E I AL B T ISR, {2 Cu/Ni #1 B,C
VRN B K CulNi-B,C &8 M & 5 A bR S v
A, BERB—ANEMAETFFEHNTE, ’&
&E - WENBEN, 2T SRR M.

5. B

SR 2011 A R ARVE R U T
KI(OUC-SRDP)IILH %z =1 ik BoC-Al < i B B ] %
FARWE R (W H %5 1111011703)” % Bh.

BE @ (References)

[1] F A. Thevenot. Review on boron carbide. Key Engineering
Materials, 1991, 56/57: 59-88.

[2] K. A. Schwetz, A. Ipp. Boron nitride and metal borides. Ency-
clopedia of Industrial Chemistry, 1985, A4: 295.

[81 JEEE, kX4, BREBE. BT BER R R[] MRS
i, 1994, 12(4): 15-17.

[41 T8, RS, TR BRACENAS BT STk R [I]. AP RLELAE
51, 2003, 11(1): 101-105.

[5] J.Jung, S. Kang. Advances in manufacturing boron carbide-alu-
minum composites. Journal of American Ceramic Society, 2004,
87(1): 47-54.

[6] J. R THE/REEK, W. B. F25E/R. &EEEM]. B b
R EOR R, 1964: 8-50.

[71 K&, FRREEKE RN B 0]. S R, 2010,
1: 6-19.

[8] Z30ik, BKRFY. ETF LCC HARMAMANE/KIE RIEM vkt
FL[3]. WAL, 2010, 5(39): 75-78.

27



