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Table 1 Performance parameter of M40J fiber

Tensile Tensile  Elongation/ Density/  Average
strength/GPa modulus/GPa % g-em™  diameter/um
4.410 377 1.2 1.77 6.5

T2 HEXZLIIBEERS

Table 2 Chemical composition of ZL301aluminium alloy (/%)

Mg Si Cu Mn Zn Ti Al
9.5~11.0 0.3 0.1 0.15 0.15 0.15 Bal.

1 =4k ) T A
Fig.1 3D five-directional fabric
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Fig.2 Schematic diagram of vacuum assisted pressure infiltration

device
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Fig.3 Dimension (a) and appearance (b) of the tensile specimen
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Fig4 Fiber distribution patterns in 3D five-directional C/Al composites at different fabrication temperatures: (a) 530 ‘C, (b) 570 °C, and (c) 600 ‘C
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Table 3 Density of 3D five-directional Cy/Al composites

in Fig.3a (%)

... Fabrication temperature/C

Position
530 570 600

1 95.3£0.15 98.0+0.2 98.5+0.15

2 94.8+0.1 97.8+0.1 99.3+0.2

3 94.0+0.1 97.5+0.15 98.8+0.1
Average 94.7 97.8 98.9
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Fig.5 XRD patterns of 3D five-directional C¢/Al composites at

different fabrication temperatures
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Fig.6 Tensile stress-strain curves of 3D five-directional C¢/Al

composites at room temperature
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Table 4 Ultimate tensile strength (UTS) of 3D five-directional

C¢/Al composites at room temperature

Fabrication temperature/'C 530 570 600
UTS of matrix alloy/MPa 126 126 126
Tested UTS/MPa 560+3 7535 447+4

K7 =4Tiin CyAl e bRk a il hr i D FE 30
Fig.7 Tensile fracture surface morphologies of the 3D five-directional C¢/Al composites at room temperature: (a) 530 ‘C, (b) 570 C, and
(c) 600 'C
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Fig.8 Schematic diagrams of tensile frac
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Fig.9 Tensile stress-strain curves of 3D five-directional C/Al

composites at elevated temperature of 300 C
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Fig.10 Comparison of the UTS of 3D five-directional Cy/Al

composites tested at room temperature and at elevated
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Fig.11 Tensile fracture morphologies of 3D five-directional C¢/Al composites at elevated temperature of 300 C: (a) 530 ‘C, (b) 570 °C, and (c) 600 'C
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Fig.12  Fiber surface morphology (a) and EDS analysis (b) of 3D five-directional C¢/Al composites fractured at elevated temperature of 300 ‘C
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Fig.13 Tensile fracture morphology (a) and schematic diagram (b)
of tensile fracture mode of the 3D five-directional C¢/Al

composites tested at elevated temperature of 300 C

JEWTET HER IR AR S e, BN 7 56 5 38 T 5 e 7 M
KiJa eTHe T 2R, Z A FoR R A 1 13b P
718 e 7 AR R R R S IR AN(EL R AT 2 e i A T e
S KR LR A 2T A 3 ot A Y T L5 88 () 5 1 R A
2T Y e 2 5 R R AT SEORE R T A B e T A R
MORLRA B iR 1 AP Rg . BRAh, el B A 2
AR 5 P58 AR AT R Tl 2R S0Hs R AR B 2 AL Wi A D 17 5 i A
A CEN P (NS E i R R R e L N/ A CIB R /L ATTRL G S
SR N (1 N A PR YRS » - IR AT 300 ) i % 2
gt EIVER], WRE—E R EAM TR AR
it P BE PR vy, 3 Al DR] 5 A B A 1T S 2 K 2 PR oW
PUBEAT fp T2 2B WP

3 & i

1) A B I B E % 1 = 4E Tl C/AL B
AR Z Bk Ry, FLECH AT 4 o) A7 2
AV BE TG B T b, SR BN ) ALCs A RE
oA P B v i ] R

2) B ATPPREE I 5 R TG 3R i S B
JE BN IR, ANTR] ST B SR JBE 5152 1R 52 45 R4 )5 T
45y o 22 S R SR B A MR I R

30 B ATFRL e o R B L ORGS0 T v de
s BT R R <R R AR SR 45 5 )
5546, G0 S SN RE BE S A A T e R A A R
EEDALIPARE o e

&3 30k
[1] Hao Bin(#f &), Duan Xianjin(B5Gik), Cui Hua(f 1) ef al.
Materials Review(#1 ¥ SR)[J], 2005, 19(7): 64

References

[2] Zhou Jiming, Zheng Wugqiang, Qi Lehua et al. Rare Metal

Materials and Engineering[J], 2015, 44(8):1851
[3] Wang Zhenjun(E = %), Chen Zhi(f %), Zhang Liang(5k R)
et al. Special Casting & Nonferrous Alloys(FFF#5i& A €4
A 4)[J1, 2014, 34(3): 233
[4] Zeng Tao(%¥ V%), Jiang Lili(ZZ%). Journal of Harbin
University of Science and Technology(W /K it 1 1. K 2 2F
)1, 2011, 16(1): 34
[5] Zhang Yunhe, Yan Lili, Miao Menghe et al. Materials &
Design[J], 2015, 86(5): 872
[6] Qi L H, Ma Y Q, Zhou ] M et al. Materials Science &
Engineering A[J], 2015, 625: 343
[7] Lee S K, Byun J H, Hong S H. Proceedings of the Third
Japan-Korea Joint Symposium on Composite Materials[C].
Yamaguchi: Japan Society for Composite Materials, 2002
[8] Xu Peng(%k M), Xu Zhifeng(#k &%), Yu Huan(R ) et al.
Special Casting & Nonferrous Alloys(4§Fh¥5iE M H B &
4)[J], 2015, 35(7): 749
[9] Jacques C, Bruno M. Composites Science and Technology|J],
2009, 69: 1432
[10] Ramazan K, Yu suf A. Composite Structures[J], 2009, 89 : 77
[11] Li Jialu(Z= 3 £%), He Guifang(%% 4 55), Chen Guangwei([%: 6
). Acta Materiae Compositae Sinica(E & ¥ ¥ 22 R)[1],
2010, 27(6): 58
[12] Liang Chunhua( % #& ). Aderonautical Manufacturing
Technology(Fi 7% #lli& £ A)[J], 2006(3): 40
[13] Lee W S, Sue W C, Lin C F. Composites Science and
Technology[J], 2000, 60: 1975
[14] Li D G, Chen G Q, Jiang L T et al. Materials Science &
Engineering A[J], 2013, 586: 330
[15] Luo Xiaoping( %' /v %), Zhang Mingang( 7K & KIl), Lv
Chunxiang( & % ¥l ) et al. Rare Metal Materials and
Engineering(%iH 4 J& £ kL 5 T.R2)[J], 2012, 41(6): 743
[16] Ma Yuqin(™ F4%), Qi Lehua(G¥ 5k ), Wei Xinliang( 5 5%)
et al. Rare Metal Materials and Engineering(¥i i 4 J& ¥4 Kl
5 T R[], 2015, 44(1): 179
[17] Yang H, Gu M, Jiang W et al. Journal of Materials Science[J],
1996, 31: 1903
[18] Wang Xu, Wang Chenchong, Zhang Zhichao et al. Micron[J],
2014, 65(4): 10
[19] Song H G, Lopez H F, Robertson D P et al. Materials Science
& Engineering A[J], 2008, 487(S1-2): 201
[20] Li Chendong, Chen Zhaofeng, Zhu Jianxun et al. Materials
and Design[J], 2012, 36: 289
[21] Yang Qiurong, Liu Jinxu, Li Shukui et al. Materials and
Design[J], 2014, 57: 442



3 FIRZESE: PHIREXT C/Al B A MR AU S0 il 7 5 PERE (K 52 ) - 989 -

Effect of Fabrication Temperature on Microstructure and Mechanical Properties
of Ci/Al Composites at Room and Elevated Temperature

Wang Zhenjun', Zhu Shixue', Yu Huan', Xu Zhifeng', Chen Xinwen’
(1. National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. Beijing Institute of Aeronautical Materials, Aviation Industry Corporation of China, Ltd, Beijing 100095, China)

Abstract: 3D five-directional fabric reinforced Cy/Al composites were fabricated by a vacuum assisted pressure infiltration method. The
microstructure and interfacial reaction of the composites prepared at different temperatures were investigated. The uniaxial tensile property of
the composites was tested at room temperature and elevated temperature and the corresponding tensile fracture surface was analyzed. The results
indicate that the relative density of the Ci/Al composites increases and the fiber segregation in partial region decreases with the fabrication
temperature increasing. Meanwhile the content of Al4C; compound at interface increases obviously. At room temperature, the ultimate tensile
strength of the composites from 570 to 600 °C degenerates dramatically with aggravated interfacial reaction. However, the ultimate tensile
strength at elevated temperature increases with the fabrication temperature increasing. The improvement of interfacial strength is beneficial to
the high temperature mechanical properties. The matrix alloy softening and interface weakening due to elevated temperature can promote the
fiber pulling-out and interface sliding during the fracture process.

Key words: C/Al composites; microstructure; interface; mechanical properties; elevated temperature
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