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Fig.1 SEM micrographs of Al powder of 35 pm (a) and
2 um (b); ball-milling powder from 35 um (c) and
2 um (d) Al powder
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Fig.2 SEM backscattered electron micrographs of as-forged

Al-Cu-BN composite: (a, b) with 35 pum Al powder;
(c, d) with 2 um Al powder
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Table 1 Density and relative density of as-forged Al-Cu alloy
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Sample Density/g ¢<m™ Relative density/%
A 2.778 99.1
B 2.752 98.9
C 2.792 99.6
D 2.763 99.3
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Fig.3 EDS spectra of phase W (a), phase R (b) and phase G (c) in Fig.2
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Fig.4 XRD patterns of Al-Cu-BN composite as-forged and

after T6 heat treatment
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Fig.5 SEM and backscattered electron micrographs of Al-Cu-BN composite with 35 um Al powder (a, b, ¢) and
2 um Al powder (d, e, f) after T6 heat treatment
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Fig.6 TEM (a, c) and HRTEM (b, d) micrographs of Al-Cu Fig.7 SADP of Al-Cu-BN composite: (a) Al and (b) h-BN;
-BN composite with 35 um Al powder (a, b) and 2 pm SEM micrograph (c) and XRD pattern (d) of h-BN

Al powder (c, d) after solid solution powder

HIL R R AT B AL, W 7as h-BN A2 @ AT (1) TEM & [X HLF A7 5 25 1 — 3.

S35, WL 7h. B 7c TRLE H, h-BN #K 2 R K8 2 A. B. C. D4 FiFr i fER B B
Z5¥y, E4%1~5 pm, JES¥ 0.2~05 pm, 5K 5. K6  WECSHIEEME L. SR EY, £ Te HAMHE,
1 h-BN £ —%. K 7d h-BN ) XRD ElEFHIL  F6 B S5 AL, BEREHES 14.4%, FE6 D 55
h-BN [#](002). (100). (110) 3 MMThf%, S5 7b h-BN i C MIEL, TR 14.8%, FE4h D ELAE S B HE E I



%1

WAz 55 B AR BEEGS % BN 195 Al-Cu JEE &bk + 169 +

[Forging

& 1401 Solid solution
= 100 | B Ading
104

—

X

o 80} 784
T
g 60}
w
(<5}
e
°
1]
T

40}

N
o
T

o

Sample Type

8 4 Bl it E AN [ Ab FRES R AR RIS E

Fig.8 Hardness of four types of samples with different treatment
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Fabrication of Al-Cu Composite Reinforced with BN by Powder Liquid-Phase Forging

Chen Cunguang, Guo Zhimeng, Luo Ji, Cao Huigin, Hao Junjie, Ye Anping
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Al-5.3wt%Cu composite reinforced with 3.0wt% h-BN with nearly full densification was fabricated by the process of
liquid-phase forging. The powder morphology and comparative structural characteristics were analyzed using X-ray diffraction, scanning
and transmission electron microscopy, and the composite hardness was measured by Brinell tester. Special attention was paid to the effects
of the technique on the densification and the interface bonding of as-forged composites. Results reveal that the composite densification can
be promoted effectively with plenty of embedded liquid phase under pressure. The composites fabricated using aluminium powder with
different granularity show different grain characteristics, and in situ recrystallization occurs inside the original grains of 35 pm aluminium
powder. Moreover, a good interface consisting of Al/Al,Os/BN is apparent in the composite. Compared with the basis alloy, the composite
hardness increases nearly by 15%, and the composite with 2 um aluminium powder shows better performance.

Key words: powder; liquid-phase forging; boron nitride; aluminum matrix composite
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