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Analysis and Improvement Measures for Hard Spots of
ADC12 Aluminum Alloy Die Casting Cylinder

YIN Xiaosong, LIU Hongqing, KE Yan, KANG Zhongchen
(Chongqing Qin’an Foundry Co., Ltd., Chongqing 402247, China)

Abstract: Hard spots were found in the die cast cylinder block of ADCI12 aluminum alloy. The knife

phenomenon appeared during machining and the product formed the micro cracks. The causes of hard spots in

ADC12 aluminum alloy die casting cylinder block were analyzed by methods of hardness testing, composition

analysis. metallographic examination, scanning electron microscopy and energy spectrum analysis. The results show

that the hard spots formed after the impurities enter into the die casting cylinder block of the aluminum alloy, cause

by low purity of nitrogen, aluminum water. and not slagging in time. Therefore, the knife phenomenon appeared

during machining. Finally, the corresponding improvement measures are presented.
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Tab.1 Chemical compositions of cylinder block (mass fraction) %
i H Cu Si Mg Zn Fe Mn Ni Sn Al
S A 2.86 10.90 0.25 0.92 0.89 0.45 0.41 0.11 83.21
FrEAE 1.5~3.5 9.6~12.0 <0.3 <1.0 <1.3 <0.5 <0.5 <0.2 A
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Fig.1 Microstructrue morphology of the die casting cylinder: a) normal zone; b) abnormal zone
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Fig.2 SEM morphology of the cracked region:

a) view A; b) view B; ¢) view C; d) view D
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Tab.2 Energy spectrum analysis results of the cracked region (mass fraction) %
T H Si Fe Cu Mn Ca Mg C 0 Al S N
My AgE 1 2.83 — 63.53 - - — — 6.29 27.35 — —
WM BREE 1 4.19 2.20 2.27 1.70 7.10 — 20.88 27.98 61.65 — —
My Bk 2 — - 4.06 - 0.81 0.79 - 43.36 49.90 - —
Mz CiEE 1 — 2.52 77.99 — — 1.05 5.11 10.08 3.25 — —
My CiklE 2 1.23 4.63 10.99 — 1.09 6.19 4.52 41.69 29.67 — —
M DK 1 0.51 0.82 2.07 - 0.62 10.60 22.40 42.04 20.55 0.37 —
Wi DigE 2 1.57 — 64.80 — — — — 8.39 21.08 — 4.16
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