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Fig. 1 Optical microstructure of ingot
(a) (b) —momretched; (c¢) —etched
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Table 1 Effect of homogenization on primary

second particle geometry

Area  Length Width Aspect Volume

Alloy state / bm? / Bm /HBm ratio fraction/ %

As cast 21.7 8.4 3.6 2.35 4.1
595°C, 5h 17.3 7.7 3.4 2.29 4.1
595 C, 10h 16.2 7.4 3.3 2.23 4.0
595 °C, 20h 14.4 6.4 3.3 1.95 4.1
615°C, 5h 10.6 4.9 2.7 1. 81 3.6
615°C, 10h 10.3 4.3 2.8 1.54 3.6
615 °C, 20h 10. 1 4.2 2.8 1.50 3.5

Fig. 3 Optical microstructure in homogenized state
(a) —595 C, 20h; (b) —615 C, Sh; (¢) —615 C, 20h
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Fig. 4 Morphology of primary second particles

after homogenization
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Fig. 5 TEM photographs and electronic diffraction patterns of

a particles after homogenization at 595 C for 20 h

(a) —a phase transformed from B phase; (b) —a dispersoids precipitated from solid solution



+ 560 ° o AR IR

1999 % 9 H

B . o MHEURERE & T B AH, 7B 80 Rl B I 78
AT b da AR (A R, B e A SR 1T
R 3 S L A R AR BRI R S X 1
) 52 Wik A fp it — 22 I

B JGFEFIR B MgoSi 2% 1, Btz
P — 2 RsF/NT 0. 20m [RHeik 1, WK 6
(b) P o B TPRL 7 BT S B AR S a
AHARAT o PRI AT DAIA 8 IX L 40 /N R A2 AR 35 5
ACIR K I TR] A G A4 A by H 1 . AR G
500 CHf Mg,Si #H ¥ fif, Al 3R Si 5 &5 b
T &Lﬁ#ﬁﬁkwiﬁm fest 7
B*Hﬁ a AHHEAR 4y Si Z 5
H, TERC a wRHEOH .

3 it

() EHSH
MgSiCu F3E g .

(2) 3559 AR G FE 1R T v R IS TR PR S
K, 14 48 140 & PR B AR 73 £ A
WD, AERL T R URE LE AP 35 R~ I gk
H) AR 55 AR AN DR HONT A 23 A B3 A PSSR
AR 4T, ZEHSHB KT EN
615 ‘C/20h.

(3) 1E SR KL FE P W14 B-Alg
(FeMn) %22 5%, oc Aljo( FeMn) 3Si #H, [AJHS Mt
PR A TP AT Y oe Aljo( FeMn) 3Si #RECH

e RO T RO R E

REFERENCES

1 Liu YrLin, Delaey L, Aernoudt E et al.
Science and Engineering, 1987, 96: 125.

2 Kattamis T Z, Merchant H D,
luminum, 1989, 65: 367.

3 LiZ, Morris J] G, Ding S X et al. In:
Lohne O, Nes E and Ryum N eds.

M aterials

Skolianos S et al. A-

Arnberg L,
Aluminum al-
loys —their Physical and M echanical Properties, Pro-
ceedings ICAA3, Vol. 2. Trondheim, Norway: 1992:

10
11
12

13

14

15
16

17

18

373.

Merchant H D, Morris J] G and Hodgson S. M aterials
Characterization, 1990, 25: 339.

Zhang Ming( 7k M), Wen Xiyu( i & 5) et al.
The Chinese Journal of Nonferrous M etals( ' [E f €
GJEFR), 1997, 7(4): 150.

Li Yao( Z* 38). The Chinese Journal of Nonferrous
Metals( 41 B 5 a4 J& #4k), 1997, 7(2): 53.
Marshall G J. M aterials Science Forum, 1996, 190:
217~ 222.

Vasudev A K and Doherty R D. Aluminum Alloys

Contemporary Research and Applications. Academic

Press Inc, 1989: 76.

Hollinshead P A and Sheppard T. M aterials Science
and T echnology, 1987, 3: 1019.

Warlimont H. Aluminum, 1977, 53: 171.

Furrer P Z. Metellkde, 1979, 70: 699.

Tromborg E, Dons A L and Arnberg L. In: Arnberg
L, Lohne O, Nes E and Ryum N eds. Aluminum
Alloys —their Physical and M echanical Properties,
Proceedings ICAA3, Vol. 2. Trondheim, Norway:
1992: 270.

Bolingbroke R K, Marshall G J and Aicks R A. In:
Arnberg L, Lohne O, Nes E and Ryum N ed. Alu-
minum Alloystheir Physical and M echanical Proper-
ties Proceedings ICAA3, Vol. 2. Trondheim, Nor
way: 1992: 285.

Tromborg E, Dons A Land Arnberg L, In: Arnberg
L, Lohne O, Nes E and Ryum N eds. Aluminum al-
loys —Their Physical and M echanical Properties,
Proceedings ICAA3, Vol. 2. Trondheim, Norway:
1992: 270.

Munson D J. Inst Met, 1967, 95: 217.
Sun C Y and Mondolfo L F. ] Inst Met,
384.

Barlock J G and Mondolfo L F. Z Metallkde, 1975,
66: 605.

Watanabe H, Ohori K and Takeuchi Y. Alumini-
um, 1984, 60: E310.

1967, 95:



B 9H%E 3 INIRSTAE WAL AL BT 3004 45 4 LA 2R B + 561 ¢

Influence of homogenization on

microstructure of 3004 aluminum alloy

Sun Dongli', Kang Sukbong®, Ko Hungsuk®
1 .College of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China
2. Korea Institute of Machinery and Materials, Changwon 641—- 010, Korea

Abstract: The microstructure of 3004 alloy in as-cast and homogenized states and the effect of heating temperature and
soaking time on the microstructure were studied by OM, SEM, TEM, EPMA and quantitative image analyzer. A new

M gSiCurich eutectic in the as cast ingot has been found. During homogenization the transformation of B~ a and the pre-

cipitation of a dispersoids took place. The best homogenization process is 615 ‘C, 20 h by which the more uniform mi

crostructure can be obtained.
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