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Effects of Low-temperature Aging Treatment on the Microstructure and

Properties of AlISi7CuMnMg Die-casting Alloy
Zhao Yao', Cheng Hanming®, Ai Yuhao', Quan Yongqgi', Lin Gaoyong'
(1.School of Materials Science and Engineering, Central South University;
2.Nantong Hongjin Metal Aluminum Co., Ltd.)

Abstract; The low-temperature aging treatment experiments of AlSi7CuMnMg die-casting aluminum alloy were
carried out, and strength and toughness index K was introduced to analyze the mechanical properties of the alloy
under various aging treatment conditions. The results show that with the increase of the aging temperature
(150~180 ‘C) and the extension of the aging time (2 h~10 h), the yield strength of the alloy is increased signifi-
cantly, while the plasticity is decreased.The optimal low temperature aging process of the alloy is determined to
be 170 °C X6 h, where the tensile strength is 303 MPa, and yield strength reaches 183 MPa, which is 40.77%
higher than that of the as-cast state, and the elongation is 7.5%. The strength of the alloy is improved with the
satisfied plasticity.
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Tab.1 Chemical composition of AlSi7CuMnMg alloy %

wB

Si Cu Mn Mg Fe A% Sr Al

6.84 0.623  0.408  0.285 0.14 0.108 0.028 6 Avhar

Bl ER#HXHFEHA

Fig.1 Die-casting samples
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Tab.2 Schemes of aging treatment

I 2 B/ °C I 24 i)/ b
150,160,170,180,190 6
170 2.4.6.8.10

XS TR) I & Ak B YRR 7E WDW-100C S fif BL 4%
il i 7 RE i g AL BT Iy 2 AR I, P AR E R Ry 1
mm/ min, 50 45 R 3 A AT A BT 31 5 A
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7412 BB IS AL CEDS) 43 #1 & 4 I 435 45 & Jade6.0 K
] SMARTA LAB 9K B X 5 28 fi7 55 A WAL F
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2.1.1 IR0 BE X 4 ) 2 M R 1 5 T
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HOprae 5l B CR IR 3. TLEW HEHE
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150 “CH, & 4 0 JE R 5 BE A LG TR 95 A8 AR AL AR B
YRR = F) 160 CRELAE] T 160 MPa, # H T
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Tab.3 Mechanical properties of AlSi7CuMnMg alloy at

different aging temperatures

b F JRIREREE/ PR/ MR/ mEMedR
T MPa MPa % K
FN R 130 295 11.0 1.000
150 “C X6 h 131 290 9.6 0.953
160 °C X6 h 160 295 7.4 0.968
170 “C X6 h 183 303 7.5 1.039
180 “C X6 h 189 299 6.0 1.004
190 “C X6 h 183 281 4.4 0.917
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Tab.4 Mechanical properties of AlSi7CuMnMg alloy at

different aging times

Pub Jet AR5 2/ BiirsRpEE/ R/ ERBEILiE
T MPa MPa % K
RS 130 295 11.0 1.000
170 °C X2 h 148 281 7.8 0.932
170 °C X4 h 167 291 6.0 0.938
170 “C X6 h 183 303 7.5 1.039
170 °C X8 h 190 305 5.7 1.004
170 °C X10 h 198 307 5.0 1.008
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Fig.2 Metallographic structure of AlSi7CuMnMg alloy
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Fig.3 SEM micrographs of AlSi7CuMnMg alloy at different states

v Al 3 » *)

¢ 8i w 5

* Al MnSi; o 150 Cx6h
170 Cx6h

38 39 40 41 42 43 44 45

g | 26/(%)
&}
v v
. lo :
{ 24\ b4 (2 d B %A
! A—150 CTx6 h

— L 170 Cx6h

10 20 30 40 50 60 70 80 90
200

B4 FREKET AlSI7CuMnMg &4 # XRD B
Fig.4 XRD patterns of AlSi7CuMnMg alloy at different states
x5 BE3IPEZLEDSIZER

Tab.5 EDS spectrum results of each point in Fig.3 %
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Fig.5 SEM micrographs of AlSi7CuMnMg alloy
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Tab.6 Statistics of second phases’ grain size and

area fraction in Fig.5

S A 0 =) 5 A 3.
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pm pm % ki

B 1.11 3.65 2.21 262
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Fig.6 Fracture morphologies of AlSi7CuMnMg alloy
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