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Table 2 Chemical composition of matrix (w/%)
Matrix Si Cu Mn Zn Ti Other Al
1A99 0.003 0.003 - - - - Bal.
7075 0.4 1.2~2.0 0.3 2.1~2.9 5.1~6.1 0.2 Cr/Fe Bal.
ZL210A 0.2 4.5~5.1 0.35~0.8 0.1 0.15~0.35 Cd/Zr/Fe Bal.
71301 0.3 0.1 0.15 9.8~11.0 0.15 0.15 - Bal.
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Fig.1 Schematic diagram of the vacuum pressure impregnation
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Fig.2 Tensile specimen of Al,O3¢/Al composite (a) and

schematic of fiber tensile specimen (b)
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Fig.4 Microstructures of continuous Al,Os¢/Al composites: (a) Al,O3¢/1A99, (b) Al,O3/ZL210A,

(c) Al,Os¢/ZL301, and (d) ALO3/7075
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Fig.7 XRD patterns of continuous Al,O3¢/Al composites: (a) Al,O3¢/1A99, (b) Al,O3/ZL210A, (c) Al,O3¢/ZL301, and (d) Al,O3¢/7075
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Fig.11 Tensile fracture morphologies of continuous Al,O3¢/Al composites: (a, b) AL,Os¢/1A99, (c, d) ALLOs/ZL210A,

(e, f) AL,O3/ZL301, and (g, h) Al,03/7075



* 3070 -

G E AR

%847 %

EELE ALO3/1A99 HAM BRI FErd, B
SRILAF B A 72 B AR, (RIS S &%, MR
THAMAERZ RO BRI RIS GG, #5441
g~ 5 AR, 4B K, FEAGE
5 A R0 A 368 B3 (1 (i) B o5 AR B G0t ) A5 RR 1K 7 1), 3
R G M RHEAR AT F T . 4L ALOs/ZL210A B
G ELN EAEAE IR 2 BB AL, ALCu FHEREETEZF
Y JE A RT BRI R T 2 A AR S 45 G R, A AF
YEAEZ L R PR 5 5 S R, R R AR i 4k
ALO3/1A99 5 & MR B 42 ALO;/ZL301 E 454
BEA B BEIR D, YRR R B IRAK,  HLSR I R N AR
FEIEH, FEAR AT DL RO e FE AR T AT AR . 2k
i 35 30— g B FE I AR ST RS, WO SO ) A% 1
(1 RE I 2 U RS R T ), mT DA ROk
YRR, UL SR f . 4L ALOs¢/7075
SOMEBLRNIL R TRE G 2, HergEdit m™E, ik
ghorilan, DRI B I

3 & it

1) ARG X IELE ALOs/Al &AM B B3
AU, JELE ALOS/ZL301 & & F R B
5 M 99.2%, ES: ALOs/1A99 &4 MR} B FE 5
K H 96.8%. 4 FhiEL: ALOs/Al H & F R B A4
25 MR R AN [F I G 4 00 ALOs R4 552
LETRYES AT S A 7 N = 8

2) 4 P A G b R AR A B 1 4T 4t (¥ 3K 10 TR SR
PR RN ZE R, KEHTAREAL ALO; £4F
YE R T AN AR B 1R ST S NG, g 28 3R Ik 2 4 52 )
AN [ B (R 45247

3) ARIFEARXTELE ALOs/Al B A MR HTHL IR
AR, AEAE SRS BN EES
FA R 5 ) S R 2. 1A99. ZL210A. ZL301
S 7075 4 FPIEARISREE S 664 165, 126 il 122
MPa, AR 4 Fh 5GBSR BEAK A 465
479, 680 Fll 389 MPa. . £ 4 1 A1 5t Il 45 5 ot
JE & S S ALOsy Al 55 MRS 1 32 BRI 35

S0k
[1] Song Meihui, Xiu Ziyang, Wu Gaohui et al. Transactions of
Nonferrous Metals Society of China[J], 2009, 19(S2): 382

References

[2] Wang Tao(E ), Zhao Yuxin(* 5 #7), Fu Shuhong(ff 3 41)
et al. Journal of Aeronautical Materials(FT 25 ¥ Kl 2= #)[1],
2013, 33(2): 87
[3] Xue Liaoyu(#¥ 1L ), Wang Fuchi(F & Hl), Wang Yangwei(+
¥ 1) et al. Rare Metal Materials and engineering(%i i % )&
MRS TA2)[J], 2014, 43(8): 1908
[4] Rawal S P. Surf Interface Anal[J], 2001, 31: 692
[5] Dai Xiaoya, Zhang Wenlong, Gao Ping et al. Metallurgical
and Materials Transactions A[J], 2014, 45(3): 1559
[6] Wu Gaohui(i =i #4). Acta Materiae Compositae Sinica(E &
FHREFZEFR)[I], 2014, 31(5): 1228
[71Ji Xing(# ), Luo Xian(¥' %), Yang Yanqing(# 4E¥i5) et al.
Rare Metal Materials and Engineering(¥i 5 & @M k5 T
R[], 2013, 42(2): 401
[8] Liao Huanwen(B 4t 30), Xu Zhifeng(#% &), Yu Huan(43 )
et al. The Chinese Journal of Nonferrous Metals("H [E 4 {4 4
J& 2 AR)[I], 2014, 24(9): 2064
[9] Wang Lixue(EWNZ), Cao Liyun(# Wi =), Liu Haiou(xll g KY).
Light Alloy Fabrication Technology( 4 4= i 1. £ A)[J],
2005, 33(8): 10
[10] Xiao Hanning(® ¥ 7*), Chen Gangjun(%4N %), Gao Peng-
zhao(Fil5#3) et al. Journal of Hunan University(iH B K 2%
O[T, 2007, 34(8): 41

[11] McWilliams B, Dibelka J, Yen C F. Materials Science &
Engineering A[J], 2014, 618: 142

[12] Kang Guozheng( E £), Gao Qing(#i X), Yang Chuan(#
JIl) et al. Acta Materiae Compositae Sinica( E 5 1 Kl 2
#)[I1, 2000, 17(2): 25

[13] Li Tingting(4%#545), Zhao Ming(# W), Fang Keming(J7 7
M) et al. Special Casting and Nonferrous Alloys(Fs Fh¥5i& K
04 4)[J], 2013, 33(6): 582

[14] Bai Pucun([1#h4F), Pei Jie(#£ %), Dai Xiongjie(fREEA) e
al. Rare Metal Materials and Engineering(¥i & B ¥l 5
T[], 2009, 38(1): 1

[15] Mou Jundong(F2#R %), Wei Zuoshan(Bi1E 1), Feng Zeng-
jian({5 38 ) er al. Special Casting and Nonferrous Alloys(F¥
kit KA 04 4)[0], 2011, 31(7): 650

[16] Qiu Ning(flt 7%), Zhong Lijun(4ZF), Li Bo(Z ). Acta
Materiae Compositae Sinica(5 & ¥kl 2#4)[J], 1990, 7(1):
24



4510 4] SRR SRS GRS ALOs/Al S5 M RVMOW A 2R K i i JE (1 52 ) 3071+

Effect of Matrix Alloy on Microstructure and Tensile Strength
of Continuous Al,O3¢/Al Composite

Nie Mingming', Xu Zhifeng', Wang Zhenjun', Yu Huan', Cai Changchun', Wang Deqing®
(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

(2. Hubei Sanjiang Space Wanfeng Science & technology Development Co., Ltd, Xiaogan 432009, China)

Abstract: The vacuum gas pressure infiltration was performed on the continuous Al,O3¢/Al composite with a fiber volume fraction of 40%
and using Nextel610-Al,0; fiber as the reinforcing material. Al,Os fibers were extracted using NaOH solution, and the matrix alloys were
1A99, ZL210A, ZL301 and 7075 alloys. The effects of matrix alloy on the relative density, fiber damage and tensile strength of continuous
ALOs¢/Al composites were studied. The results show that different matrix alloys have an obvious influence on the relative density and
microstructure of the composites. The continuous Al,03¢/ZL301 composite has the highest relative density of 99.2% and the least defects.
The relative density of the continuous Al,O3/1A99 composite is the lowest, 96.8%. The main reason for this difference is the wettability
between the matrix and the fiber. The degree of interfacial reaction between different matrices and fiber is different. Eventually, the
damage degree of the fiber is different. The tensile strength of continuous AlL,O3¢/1A99, Al,O3¢/ZL210A, Al,O3¢/ZL301 and Al,03¢/7075 are
465, 479, 680 and 389 MPa, respectively. The defect, interfacial reaction degree and the fiber damage are the main factors to determine the
tensile strength of the composite.
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