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(a) As-cast (b) After treatment at 750 C (c) After treatment

under normal pressure at 750 °C and 6 GPa
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Fig.1 Microstructure of aluminum bronze at different conditions
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(a) As-cast (b) After treatment at 750 ‘C and 6 GPa pressure
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Fig. 2 XRD patterns of aluminum bronze
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Fig. 3 EDS spectra of different zone in aluminum bronze
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Fig. 4 Microstructure of aluminum bronze at different cooling rates after treatment at 750 C

and 6 GPa high pressure and followed by a treatment at 750 C for 2 min
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Fig.5 Relationship between the volume fraction of Fig. 6 DSC curves of aluminum bronze at

granular a phase and the cooling rate different cooling rates
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Table 1 The temperature and time for formation of new grains in aluminum bronze at different cooling rates

Cooling rates/(°C /min) Beginning temperature/(°C) Ending temperature/(°C) Forming time/(s)
5 534. 64 510. 36 291. 36
10 529.52 492,21 223.86
20 512.15 479. 42 98. 19

3.3 itig

i Cu-Al &4 M AT A, S48 35 W g3 750 °C i, & 4 04200 o FHA B A W AH X . fEBE 5
PV AN FE o AHAT B A B BN B A AR AL . B = R T BB RGN A 4 AL 2T P i A S BB L XN BT A A%
B TE S AL T A R A4 R 57 ) Bk 68 2 R g o R 68 T2 B A T 9 B2 B4 I A 1 f B /NS DT 4 T
RAEAZ R . B8 TR R 0 R SR 4 B TROME 1 & % R 28 e v Ak 3L S T AR 1S
PR A0 T Al ) R RE RO 3R R 25T BT AR AR B d R RS /N

P T R A T 3 A0 7 4 2 2 v B DX P O B 1) it A 2 /D o B B R A AR R PR 2. (R
B o ZH ZUN B A3 AN 320 3 SR B AH R AZ B At T R A, 5 3058 75 40 78 Bl S 0 $Akh B8 0 7R O iR
B A% o 3 3 o AL B T R EAR AR  BAR A . AR LIRSS SRR L FEAR S SR A b B
Je BV H) B B RS, SV B R B o AHERCEER D JORIR o MBS . BRI Rl TR A
B BT SRR B ) TR R R A RN T TR B B R 46 0 N S 3G & e R R 0T HIGHE B g . [
1 G e R L 1 T A <15 151 Y S 2 1 O 5 [ A W O [T T AN || N BB e By =R S B Ly g )
AL T2 AN BEA L 2, R Bt BE 8 ) 2 23 o AHASTE MR, X A IR AL 80 75 A B9 SO 40 23R it T —

R
4 #& &

(D SR HIAE 750 ‘CHLIE (6 GPa J& 1 T % AR [ 2541 A2 i AT Bl b 6 RS 240/ o A BB R PR 22
750 “C R 2 min ¥ EALFUS AU A0 5K « A . 12 5~20 °C/min ¥ AU RO N, BEVS AD
B JE A HER AZROIR o ARG BRI 22 0RLR o« ARG D8

(2) T JE B 40 75 5 OV AL 2L AL 25 15 PR Ak 3R SL ] 4 T e ko HeAL 80 o AREYTRAR , AT 5T
DEAL S35 5 ) O 2UB Bt T A Rk AR .

References:

[1] Si N C. CuZnAl Shape Memory Alloy Refined with Complex Rare Earth La-+Ce [J]. Journal of the Chinese Rare
Earth Society,1999,17(3):275-279. (in Chinese)

Al 5. Lat Ce A 4ML CuZoAURARICAZ & 4 [T, P EHG 127412, 1999, 17(3) . 275-279.

[2] Degtyareva V F,Chipenko G V,Belash I T,et al. Solid Solutions in Al,Ge and Al,Si Alloys under High Pressure
[J]. Phys Stat Sol(a),1985,89:127-132.

[3] Zhang G Z,Yu X F.Wang X Y. Non-equilibrium Microstructures of Al-Si Alloy Solidified at Super High Pressure
[J]. Acta Metallurgica Sinica,1999,35(3) :285-286. (in Chinese)

K TR, ) B H R BERE ALSE & & AR T4 [T 408 54 .1999,35(3) : 285-286.

[4] Straumal B B,Baretzky B, Mazilkin A A. Formation of Nanograined Structure and Decomposition of Supersaturated
Solid Solution during High Pressure Torsion of Al-Zn and Al-Mg Alloys [J]. Acta Materialia,2004,52(15) : 4469-
4478.

[5] Wang ZL,Wang H W, Wei Z J. High Pressure Solidification Microstructure and Stability of Al-9. 6 % Mg Alloy [J].
The Chinese Journal of Nonferrous Metals,2007,17(3) :384-389. (in Chinese)

TR, TR AR, ALY 6 Mg & 4w BB A Rkt V], hEE 6428 % M .2007,17(3) : 384-389.



322 = H L7 i 2 Eild %22 %

[6] QuYD.,Li RD,Yuan X G. New Advance of Alloy Solidification Process under High Pressure [J]. Foundry, 2005,
54(6):539-541. (in Chinese)
AR 2R A8, R WO, W EAE R T & 28R DRt [J]. $54& .2005,54(6) :539-541.

[7] Wang Z T. Cu Alloys and Its Working Handbook [ Z]. Changsha: Central South University Press, 2002:5. (in
Chinese)
FALAE . G S B TR [Z] K v B R eE R, 20025,

[8] Zhang G Z,Yu X F,Zhang Y J. Precipitated Structure and Properties of Al-Si Alloy Extended Solution Solidified at
High Pressure [J]. Journal of Materials and Metallurgy,2006,5(1) :61-63. (in Chinese)
TRE R, TRER RO, ALSi & 4w F BE 1] 2 10 A1 RS A 0 I B 2 5 i RE [T, MRS iR 4254 . 2006,5(1)
61-63.

Effect of High Pressure and Heat Treatment on
Microstructure of Aluminum Bronze

YANG Jing-Ru',LIU Lin* ,REN Yan-Jun®,LIU Jian-Hua',ZHANG Rui-Jun"

(1. Department of Information and Mecharonics Engineering » Hebei Building Material College
of Professional Technology ,Qinhuangdao 066004 ,China;
2. Tangshan Vocational Technology College , Tangshan 063000,China;
3. Analysis and Measure Center s Hebei Normal University of Science
& Technology sQinhuangdao 066004 ,China ;
4. State Key Laboratory of Metastable Materials Science and Technology »
Yanshan University ,Qinhuangdao 066004 ,China)

Abstract: The effects of high pressure and heat treatment on microstructure of aluminum bronze were
investigated by means of metallographic,scanning electronic microscope(SEM) /energy disersive spec-
trometer(EDS) and X-ray diffraction(XRD). Results showed that the grain size of a phase in the alu-
minum bronze after the treatment at 750 °C and 6 GPa high pressure is smaller than that after treat-
ment at 750 ‘C and normal pressure. When the aluminum bronze was treated at 750 ‘C and 6 GPa and
followed by a treatment at 750 ‘C for 2 min,thin stripy a phase occurred in the aluminum bronze,and
its amount increased but the amount of granular a phase decreased with increase of the cooling rate.
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