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Fig. 1 Shrinkage and dispersed shrinkage defects of the casting
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Fig. 2 Three dimensional modeling of the magnesium alloy motorcycle hub
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Table 1 Chemical composition of the AM60B W5 /%
Al Zn Mn Si Ni Fe HAb AT Mg
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Table 2 Process parameters and noise factor level
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1 2 3

JEHFHEEV (m-s™) 0.5 0.7 0.9

T35 PR LT, C 240 250 260

DETEIRIET,C 650 680 710
JESS RV (mes™) 09V 1.0V 11V
I 75 K] 5 BERYRET' 0.957, 1.07, 1.05T,
GEIFIRLEE T, °C 0.987, 1.0T, 1.027T,
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Table 3 Orthogonal test results under the virtual process parameters
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AR em?
WIS AJEGHEEEV (m-s?)  BEENRET/C CREEET,/C —_— AT M LL/dB
LIoNL] /MA
1 0.5 240 650 0.356 9 0.5189 0.449 2 6.668 3
2 0.5 250 680 0.4971 0.498 3 0.368 4 7.492 8
3 05 260 710 0.5140 0.5190 0.3557 7.824 3
4 0.7 240 680 0.5778 0.604 9 0.459 4 5.3077
5 0.7 250 710 0.5827 0.6116 0.4479 5.8423
6 0.7 260 650 0.4393 0.452 3 0.3756 7.622 3
7 0.9 240 710 0.506 9 0.622 9 0.3979 5.8854
8 0.9 250 650 0.5431 0.547 3 0.3524 6.9215
9 0.9 260 680 0.4535 0.4751 0.356 3 7.9743
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Table 4 Mean and range of different signal-to-noise ratios
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Fig. 3 Signal noise ratio values corresponding to different process parameters
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Fig. 4 Die cast magnesium alloy motorcycle wheel hub casting and final coating
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Study on Process for Mass Production of High Efficiency Magnesium

Alloy Hub Die Castings
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Abstract:

Taking AM60B magnesium alloy hub as an example, the effects of injection speed, mold temperature and
pouring temperature on die casting defects were studied. By calculating the signal-to-noise ratio of defect
volume obtained by virtual experiment, the mean and range of signal-to-noise ratio of different factors at
different levels were solved, and then the optimal die-casting process was obtained. Through the optimization
of mass production trial production, the optimal die-casting process parameters are as follows: the injection
speed is 0.9 m/s, the mold temperature is 260 °C , and the pouring temperature is 680 °C . The produced die-
casting parts had the best quality, the fastest and the best stability. At the same time, it is found that the mold
temperature was the most important factor affecting the quality stability of the die-casting parts, the filling
speed was the second, and the pouring temperature had the least influence on it. Increasing the transition fillet

of the mold can greatly avoid cracks.
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