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Table 1 Chemical composition of 7A04 aluminum alloy
(w/%)
Zn Mg Cu Cr Mn Fe Si Al

635 189 176 016 019 042 0.20 Bal.
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Fig.2 Microstructure of 7A04 aluminum alloy semisolid slurry

at 630 C: (a) edge, (b) middle, and (c) center
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Fig.3 Microstructures of 7A04 and 7A04TiB aluminum alloy semisolid slurry: (a)~(d), (e)~(h), (i)~(l), (m)~(p) and (q)~(t) for 0%, 0.05%,
0.1%, 0.2%, 0.3% AI-5Ti-1B, respectively; (a, e, i, m, q) 630 C, (b, f,j,n,r) 632 C, (c,9,k, 0,5) 635 ‘C,and (d, h, I, p, t) 639 C
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Fig.4 Statistical results of microstructure of 7A04 aluminum alloy slurry prepared with different grain refiner addition: (a) average

particle diameter and (b) average shape factor



- 1562 -

Wl B A RS T

45 3%

BEE IR BRI, ERESREHASE —ERERK K. %
TRFERE 2 630 °C, AR IN4H A6 A1 N 0.05%4H 4k, 71 (1 2
[ 25 ORI WA o-Al URLT- 3 ELAR 4 Bl % 117 A 83
pm. 630 CT~, LA INEH 0.05%3 % 0.1%,
TA0ATIB M)A a-Al BRI E AR 71 pm, F0kb -2
B R IR/ TEAH RN T BEAE 404570 i i el
0.1%34 % 0.3%, 7AO04TIB A4 & B AR RHH A R
SHRAHEA . £ 630 CTF, W0 0.2%F1 0.3%f
YL TR TACATIB FRA & [ & KR H LI a-Al
R E AR 5N 68 Al 61 um, 50 0.1%401k 7
3R G L, HIAE a-Al IR T2 ELAR /)N O e B AR
b B 4b TTAN, 7F 630 'C R, RIINAIILFI 7A04
G SREHPIE a-Al BURLIR B B N 0.32, 1
7N 0.05%ZH 4k 75 () 7A04TIB 45 & 42 [l A R 41
MIRIAE o-Al JEURE 7] %2 £ ) 34 22 0.45, 40467 &R
0.1%[1) TA04TIB #5A 4 1 [EH & HOBHR I AE a- AL TR R
RN 049, HAUKFIARINE 0.05%FHLL, [R%EER
/NIESE TN . A 630°C, MAHALTI R INE RS & 0.2%F
0.3%, 7A04TIB #8544 P [ & KA WA a-Al ORI
HEFE 5y 5 0.48 F1 0.48, A A A ARk . AT L
7SN Al-5Ti-1B 446 55 AT LLfSE 7A04 456 < 2 [ 24 9% k)
LA /NRI B, eI 0.1% )5, B 4HAk R
IS, A4k R0 5 B R O SRR
2.3 AI-5Ti-1B HLFIRRM*T 7A04 5 & & ZIRE
[E]£H 28 B 2 i

5 NAFEIL TN K 7TA04 56 4 &
HEHE 630 C T IREER 421, MK 5a~5e ] LA
i, 7A04 Fl TA04TIB 24 & M AL H K a-Al
JRF BRI, BRI a-Al 2 JEUE SR B R
R4 a-Al (FRIEN a), AN a-Al (FRE A ay)
BRI N IR . B 5a 1 o 5
Kl 5b~5e H [ AH L, BURLECAM S, 58 S A RIR &
TA04TIB 4 4 [ A LU o BEN AN/ HIE
5ALAEH, BR T ag Ml oo BUKLAL, SEAG K & 407N 1
L, 3K S ORE 2 80 % VRAF 7E 31 30 b DB PR 1) 94 2003k
BEE TR (FRCN ag), AR XEEE DS, & 5f~5]
& TA04 Fl TAQATIB #5446 [ 7 ORI — Vit [ 21
Z17E 1000 i P, M 5f~5j A Il 7A04 #i
TA0ATIB ¥ az FE A W LI 22 5, 2 NaH/NA RTE fI
R 1 /N O

6 AN ERRE T AR 40 A6 I &= 1Y 7A04 4R
B EAIE ap M ag Giit 4R . HE 6a A LUE
i, 7TA04TIB 54 & & KEHHZH) ap B-F- 2806
JGTEBEAR T 7TA04 56 & B KR ), Rt
FIT 7TA04 454 4 [ 25 R U o, 1 [ B2 32 2B

El5 630 C FAFYILFIGINE 7A04 #54 & W& R 1 =
B ] 4 21

Fig.5 Secondary solidification microstructure of 7A04 and
7A04TiB aluminum alloy slurry at 630 C: (a, f) 0%
AI-5Ti-1B; (b, g) 0.05% Al-5Ti-1B; (c, h) 0.1%
AI-5Ti-1B; (d, i) 0.2% Al-5Ti-1B; (e, j) 0.3% AI-5Ti-1B
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Effects of Al-5Ti-1B Grain Refiner on Solidification Microstructure
of 7A04 Aluminum Alloy

Xu Chao?, Zhao Junwen® 2, Luo Qinglai*, Dai Guangze®, Wu Shusen?
(1. Key Lab of Advanced Technologies of Materials (Ministry of Education), Southwest Jiaotong University, Chengdu 610031, China)
(2. State Key Lab of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan 430074,
China)

Abstract: The effects of different amounts of Al-5Ti-1B grain refiner on microstructure and secondary solidification of 7A04 aluminum
alloy semisolid slurry were investigated. The results show that the primary a-Al particles of 7A04 aluminum alloy semisolid slurry become
fine and globular by adding 0.1% AI-5Ti-1B grain refiner. The microstructure with average particle diameter 71 pum and shape factor 0.49 of
primary o-Al particles at 630 <C could be obtained. When the amount of AI-5Ti-1B grain refiner is higher than 0.1%, the effect of refining
is not obvious. As the temperature increases, the microstructure of semisolid slurry of 7A04 aluminum alloy gets fine but the shape factor
deteriorates. The microstructure of semisolid solidification with fine and globular a, particles could be achieved by addition of Al-5Ti-1B
grain refiner, but there is little change for average particle diameter and shape factor of a3 particles.

Key words: 7A04 aluminum alloy; semisolid; Al-5Ti-1B; particle refinement
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