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Fig.1 SEM micrograph of Cu and Gd,O3 powders before sintering
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Fig.2 3D distribution micrograph of enhanced phase in Cu

matrix after 900 ‘C sintering (200 X)
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Fig.3 XRD patterns of the composite material after 900 °C

sintering
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Fig.4 Variation of electrical conductivity and tensile strength
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Fig.5 TEM micrographs of 6%Cu-Gd.O3; composites after 900 “C sintering: (a) macro-regional, (b) two grains junction, (c) structural

schematic diagram, and (d) three grains boundary
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Fig.6 TEM micrographs of 6% Cu-Gd,O; composites: (a)
850 °C, (b) 900 °C, and (c) 950 C
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Fig.7  Curves of tensile strength of Cu-Gd,O; composite

materials changing with temperature
:|: N
3 zn 1@

K FHR RG24 Gd,04 Ay K Joe 45 1 i 25 52
HREE, BREE G RESERAE MR 7 25 M B R 4T 1) [ i
YEFRFAR e 1) 3 FL 2, Gd O MR i bL 77 T b 45 & R 4T
A I X % B JEAFAE -

1) B S EMEM, IRE RIS Gd,0;
TE JE R o I3 T A LI B IR, B T AR e
6% 75 FE 1K) Gd,O3 I FF i I BT HL 5 e K 2 311 MPa.

2) f£ Gd,03 1 Cu F1HALTE O P RN JZ, TEM
5 XRD M KBUH A /& Gd,CuOy, 31X Fift 97 AH 40 25
Gd,03, TEHL T — AN FIH SSE 2, A 55 A A0 1 o AH 45
HRIF.

3) TEMRFERURHITEOL T, WAHSR I RN D, R
AT DA Ok e B R A s AE (S SR B
O P A v s AFLA B A R T vy, ST RO R R R
A G A & 2, SEE SR PR R
WS T B, BT DU R i s B2 B R BE AT DA R
(1 712 VR

&30k

[1] Kimmig S, Elgeti S, You Jeong-Ha. Journal of Nuclear
Materials[J], 2013, 443: 386

[2] Xie Suyun(i#f7#5 =), Peng Xiaodong(¥ %), Li Junchen(ZE

References

&)%) et al. Rare Metal Materials and Engineering(#4 4:J&
L5 TFE)[J], 2014, 43(1): 52

[3] Kaichi Saito, Hiroshi Kaneki. Journal of Alloys and
Compounds[J], 2013, 574: 283

[4] Delsante S, Borzone G. Intermetallics[J], 2014, 45: 71

[5] Zheng Yahong, Wang Zidong. Journal of Crystal Growth[J],
2011, 318: 1013

[6] Guo Lei, Guo Hongbo, Gong Shengkai et al. Ceramics
International[J], 2013, 39: 9009

[7] Ding Jiayu, Xiao Yuan, Han Pengde et al. Journal of Rare
Earths[J], 2010, 28: 765

[8] Jang Byung-Koog, Kim Seongwon, Oh Yoon-Suk et al.
Scripta Materialia[J], 2013, 69: 165

[9] Kun Qian, Liang Shuhua. Journal of Refractory Metals and
Hard Materials[J], 2012, 31: 147

[10] Zzheng Runguo, Zhan Zaiji, Wang Wenkui. Journal of Rare
Earths[J], 2011, 29: 247

[11] Zheng Runguo(F#BiH[E), Zhan Zaiji(fk 1 75), Wang Wenkui
(F kL), Rare Metal Materials and Engineering(#:i & 4 &
L5 TFE)[J], 2010, 39(S): 293

[12] Huang Peiyun(#& 1% z). The Principle of Powder Metallurgy
(KA a4 R #)[M]. Beijing: Metallurgical Industry Press,
1989: 264

Interface Reaction and Properties of Cu-Gd,O; Composite

Zhan Zaiji, Xu Guixiang
(State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, Qinhuangdao 066004, China)

Abstract: Cu-Gd,O3 composites were prepared by spark plasma sintering apparatus, and the present research mainly focused on physical
properties and the interface reaction layer in the composites. The results show that Gd,O3; powders distribute dispersively in the composite,
and with the increase of the Gd,O3; amount a three-dimensional grid structure forms in the matrix. New phase Gd,CuQ;, is detected by
XRD analysis, which results from the interface reaction between Gd,Ozand Cu matrix during sintering process observed by TEM. The
reaction layer of transition zone becomes thicker with the increase of the temperature. Therefore, controlling the thickness of reaction
layer is an effective way to improve the mechanical properties of materials.
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