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Fig.1 Three dimensional graph of automobile engine left bracket
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Table 2 Speed of squeeze casting (cm/s)
Extrusion head location/mm 0 50 100 180 220 280 320 450

Speed 1 0 10 30 70 80 80 80 80
Speed 2 025 30 70 130 130 130 130
300| —=—Speed! )
—®—Speed2
250

0 100 200 300 400 500

Location/mm

K2 $rhkthis TZRESH

Fig.2 Parameters of squeeze casting speed
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Fig.3 Metallographic microstructures of different parts in Al-7Si-0.4Mg-0.3Er automobile engine left bracket:

(a) part A, (b) part B, and (c) part C
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Fig.4 Solidification simulation results of Al-7Si-0.4Mg-0.3Er automobile engine left bracket
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Fig.5 Metallographic microstructures of casting of part A fabricated
at speed 1 and different pouring temperatures: (a) 680 C
and (b) 650 C
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Fig.6 SEM images of casting fabricated at speed 1 and different pouring temperatures: (a) 680 ‘C and (b) 650 C;

(c) EDS analysis of bright phase in Fig.6b
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Fig.7 Metallographic microstructures of casting of part A fabricated at speed 2 and different pouring temperatures:

(a) 680 C and (b) 650 C
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Fig.8 SEM images of casting fabricated at speed 2 and different pouring temperatures:
(a) 680 C and (b) 650 °C; (c) EDS analysis of bright phase
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Effect of Squeeze Casting Process on the Microstructure and Properties of
Al-7Si-0.4Mg-0.3Er Alloy for Automotive Engine Left Bracket

Qi Peng', Li Bolong', Wang Tongbo', Zhou Lian'*, Nie Zuoren'
(1. Beijing University of Technology, Beijing 100124, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The effect of squeeze casting process on the microstructure and properties of Al-7Si-0.4Mg-0.3Er alloy bracket was investigated
by OM, SEM and microhardness test. The results show that the solidification sequence has great influence on the microstructure of
different parts of the bracket. The size of primary a-Al grains in the first solidified thin-wall is smaller than that in the later solidified
thick-wall. The primary a-Al phase in the bracket fabricated by low pouring temperature is smaller and more uniformly distributed than
that fabricated by high pouring temperature, but the Er-n-AlFeMgSi phase in the bracket fabricated by low pouring temperature is coarse
and partially distributed. The Er-n-AlFeMgSi phase in the bracket fabricated by high speed is smaller and more uniformly distributed than
that fabricated by low speed. The microhardness (HV) and standard deviation of the bracket fabricated by low pouring temperature (650
°C) and high speed are 1190 and 50 MPa after heat treatment, respectively. The properties are more uniformly distributed than those of the
bracket fabricated by low temperature and low speed. Al-Si alloy engine bracket is suitable for forming at low pouring temperature and
high extrusion speed.

Key words: squeeze casting; Al-7Si-0.4Mg-0.3Er; automotive engine left bracket; pouring temperature; extrusion speed
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