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Influence of Artificial Aging and Painting on the Performance of
A356 Aluminium Alloy Wheel

DAI Ying-hui, CHEN Jiu-xin, CHU Xiu-xin
Baoding Lizhong Wheel Manufacturing Co., Ltd., Baoding 071000, Hebei, China

Abstract Whether artificial aging temperature of heat treatment can be reduced on the condition of all kinds of
product performance meeting requirements was studied through using test bars and hardness blocks of gravity
die casting, performing artificial aging treatment under different temperature and time after the solution heat
treatment at 540 °C for 6 h. The mechanical properties were tested before and after painting, and the variation
rules of aging treatment process and the effect of painting process were summarized. On the basis of the above,
after sampling test bars from the outer flange, inner flange, spoke and taking hardness blocks from the wheel hub,
the artificial aging treatment was carried out. The temperature and time will be according to the process
parameters of 125 “C for 3 h, 135 °C for 3 h; 145 “C for 3 h. The mechanical properties were tested and the grain
size was analyzed before and after the painting. The test results show that compared with the current artificial
aging process which is 155 °C, 3 h, it can fully meet all kinds of product performance requirements for 130 ‘C, 3
h, saving the energy and cost.
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Table 1 Test program of test bars and hardness blocks before painting
/h e
75 95 115 125 135 145 155 165 175 185 205 225
1 751 951 1151 1251 1351 1451 1551 1651 1751 1851 2051 2251
2 752 952 1152 1252 1352 1452 1552 1652 1752 1852 2052 2252
3 753 953 1153 1253 1353 1453 1553 1653 1753 1853 2053 2253
4 754 954 1154 1254 1354 1454 1554 1654 1754 1854 2054 2254
5 755 955 1155 1255 1355 1455 1555 1655 1755 1 855 2 055 2255
P,
1.2 4 125 C+3 'C. 3 h+
15X6J S5min 135 °C+3°C. 3h+t5min 145 C+3 C. 3 hx
540 C. 6 h 5min 155 °C+3 'C. 3 h+5 min
125 'C+£3 C. 135°C+3 C. 145TC=x3 C. 10
155 ‘C+3 C 3 h£5 min 1. 2. 3. 4, 2
° N 4 1
1
° 2
° 1 ° 2,
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Table 2 Test program of wheels
/C /h !
1 125 3 1
2 135 3 2
3 145 3 10 3 ! ] ? 1
4 155 3 4
2 o
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° N Fig. 1 The test bars’elongation
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Fig. 5 Tendency charts of mechanical properties after and before wheel painted
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Fig. 6 Comparison charts of mechanical properties before and after wheel painted at 125 ‘C 3 h
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Fig. 7 Comparison charts of mechanical properties before and after wheel painted at 135 °C 3 h
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Fig. 8 Comparison charts of mechanical properties before and after wheel painted at 145 ‘C 3 h
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Fig. 9 Comparison charts of mechanical properties before and after wheel painted at 155 ‘C. 3 h
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Fig. 10 Comparison charts of mechanical properties after wheel painted at 125 °C  135°C 145°C 155°C 3h
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Fig. 11 The grain size before painted at 135 °C 3 h
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Fig. 12 The grain size after painted at 135 °C 3 h
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