Vol.41 No.03
Mar. 2020

HERAR

FOUNDRY TECHNOLOGY +223.

DOI:10.16410/j.issn1000-8365.2020.03.006

KIMEEHES 7005 a5 NIRRT ZMMA

fay/hig ', ERE 2 B L RBRL,E B
(1.5 Bddem I ARAS, 8 & T 530031; 2. 7 BEceMHEmIEEERE,® & T 530031)

B E AT RN K FERER AURMEA IH R M T, R OM SEM . F1& 43§t %K {4 & A 1G5 BF
L, BFEE T R T 2% K HAE 28 7005 456 4 B 4 I 4 R BE A 2 i), 45 SR W . 48 450 'Cx2 h+470 'Cx32 h
UG 2 P hb F G, MgZn, YRR & 58 VR, (0% B HEV 9 AIMnFe \AIMnFeSi %% Fe (b &, G R 51H T 2
B RRCR — B, AT Tl Ak RE R AR B B A A

XA .HE 7005 A S R T Z; RS RERE W RERE A

FESES: TG166.3 XHEKFRIRED : A X E4S :1000-8365(2020)03-0223-05

Optimization of Two-stage Soaking Process for Large-size As—Cast 7005
As—Cast 7005 Aluminum Alloy
HE Xiaofeng'?, MO Zhuogiang'?, JIANG Qiumei'?, ZHAO Qizhong'?, HUANG Kui'?

(1. Guangxi Alnan Aluminum Fabrication Co., Ltd., Nanning 530031, China; 2. Guangxi Key Laboratory of Materials and
Processes of Aluminum Alloys, Nanning 530031, China)

Abstract; In order to optimize the old two-stage homogeneous heat treatment process, which was time-consuming,
energy-consuming and inefficient in industrial production, OM, SEM, image analysis software and Brinell hardness tester
were used to study the effect of two-stage homogeneous heat treatment process on microstructure and hardness of large-size
as-cast 7005 aluminum alloy round ingot. The results show that the MgZn, dispersing particle is completely dissolved after
the dual-stage homogenization treatment at 450 ‘Cx2 h+470 ‘Cx32 h, and only the remaining refractory phases of AlMnFe,
AlMnFeSi and other Fe-containing compounds remained. The homogenization effect is consistent with that of the old

process, and the ecological production of energy saving, quality improvement and efficiency enhancement could be realized

in industrialization.
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Fig.1 As-cast 7005 aluminum alloy round ingots in
industrialization
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Tab.1 Chemical compositions of 7005 aluminum alloy

Zn Mg Cu Mn Zr Cr Fe Si Ti Al
442 128 006 036 0.14 0.12 0.16 0.03 0.03 #ht

£27005 RESHENBRTE
Tab.1 Homogenization processes of 7005 aluminum alloy
ingot
H 55 HEhTE 55 — % 514t ] /h
1# FE (KRB eab5) 0
2# 450 CTx2h+470 Cx12h 12
3# 450 Cx2h+470 Cx24h 24
4# 450 Cx2h+470 Cx32h 32
S# 450 Tx2h+470 Cx42 h 42
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Tab. 3 EDS results of composite phases for as—cast ingot
and homogenized 7005 aluminum alloy

W 5 F B 43 H(%)

i Al Si Cr Mn Fe Cu Zn
EE 1 88.79 / / 1.35 8.09 0.58 1.18
WEE 2 84.29 3.64 / 1.36 9.00 0.32 1.39
EE 3 7930 478 0.80 3.79 10.54 / 0.79
i%E 4 85.38 / / 2.00 10.65 / 1.97
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Fig.2 SEM image and EDS analysis results of as-cast 7005 aluminum alloy without homogenization treatment
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Fig.3 SEM images and EDS analysis result of 7005 aluminum alloy ingot with the different second homogenized time
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Fig.4 Microstructures of 7005 aluminum alloy ingots

g 120 2.00 ~
4 Dar &
= 100t 90 59 s ;
§ SO o182 17Se64.91 64.95 %
il 11.50 &=
- 138 37 E
% 40} 1.25 &
= 20 | %
= il X
= 1100 B

0 12 24 32 42
5 g S AR I )k
B 5 7005 §1 4 4 I3 B2 KL K AL A B Al R~ 5 T AR 4 b 3% 44
i 8] 4 2 4k i 2%
Fig.5 Size and area fraction curves of coarse composite phases
in 7005 aluminum alloy ingot
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Fig.6 Hardness curve of 7005 aluminum alloy ingot with

homogenization treatment time
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