
� 49�    � 4�                                   ��������	                                 Vol.49, No.4 

2020�      4�                        RARE METAL MATERIALS AND ENGINEERING                        April 2020 

�

�����2019-04-11 

���	����	
��
���������51621003��
���������-
�� -!"#$%-&'()
*+,-./�

0!"#$%�1-��23� 


��
�4  56761991 �869:86!"/;<�+,
�-/=�>6!" 1001246?@A010-673924986E-mail: 

qipeng@emails.bjut.edu.cn 

 

������� Al-7Si-0.4Mg-0.3Er 

�	
��
������� 

 

�  �

1

����

1

���	

1

�
  �

1,2

��
�

1

 

(1. !"/;<�6!" 100124) 

(2. B!CD
*��>6EB BF 710016) 

 

�  ��GH OMISEMJKLMNOPQRJSTUV��WXYZ[\]/^_ Al-7Si-0.4Mg-0.3Er`a
bcd

efghiRJLMjk�lmnopqrsAtuvw_Zxyz{|JKLMmn}<6}~tughi���

�8 α-AlLM�}��tu�����o����\]�}�������ghi�8 α-Al�������N�6�

����hi�� Er-π-AlFeMgSi ��<���N�o�XY�T�}�����ghi�� Er-π-AlFeMgSi ���

����o�� 650 ���\]Zx�� �RJST�HV�� 1190 MPa6¡¢�£� 50 MPa6�}������

�ghi�140 MPa�k�N���o`a
defhi¤�¥���Z��XYZ[\]o 

����XYZ[�Al-7Si-0.4Mg-0.3Er�bcdefghi����T�XY�T 

�������TG146.21        ������A        �����1002-185X(2020)04-1360-06 

 

��������	��
��
������

����������	���������	� 

!"#$%&'()*

[1,2]

+�,-./0123"4

5	6738	9:;8<45=3	>��?@�

���-.AB

[3,4]

+CD12?@EF
GHIJK

L�MNOJ1�PQRS&1�TU3"8�VW

KLXY	���Z�,-.�����KL

[5]

+ 

CD12
G[1�\�]^_`	0aCD1

2bca	CDDTJdef;&CDg;[1��

hiPQj3"]^?�kl

[6,7]

+mno[0pqr

smn+Zhang

[8]

<tubvwCDT	xn0[ Al-Cu

-.hiPQ&3"�]^	mny�CDT�8	

 !z{|}~���	�$�zhi(�	���

81�TU3"+mno

[9]

ubvw AA2024 -.C

D12�def;	y��def; !	{|}~

�����O	��(����O	���81�R

S;	����83"1�+ 

��y�����?@��s���	[��\

�jTU3"��8	����CD12
G���

,-.������	�����y�������+

�����CD12XY���,-.��y���

��	mndef;&CDg;[�-.��y��

���PQ�3"�]^��	@�,-.��y�

����CD12KL��� ¡¢+ 

��������

���-.K£¤¥ 1 ¦§+-.¨©¦�ªA

B@
�8«�JAl20Sia¬-.J
�«­JAl50Cu

a¬-.JAl6Er a¬-.+®¯°±²�8«�J

Al20Si a¬-.JAl50Cu a¬-.³´µ±²¶

200~300 ·¸¹º»¼a	½�f¨�	�¾LK¨

¿À	ÁÂ+�¾f;Ãµ 730~750 ·�	°Ä-.

\� 0.3%~0.5%�Å©�ÂÆÇÈÉÊË+Ì,ÍÎÏ

D´-.¨Ð	Å©�(	�Â+°�¾f;Ñ�Ò

730 ·	³´��ÓÔ�ÕÖ¯±²¶ 200~300 ·�

Mg×	ØÙ 5~10 min	Ú0ÛÜ¨�+ÝÞ�f¶ 760~ 

780 ·	³´Ôß�Ó�àá Al6Er a¬-.	ØÙ 
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Table 1  Chemical composition of Al-7Si-0.4Mg-0.3Er alloy 

(ω/%) 

Si Mg Cu Fe Er Al 

7.4 0.43 0.15 0.20 0.27 Bal. 
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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 0 25 30 70 130 130 130 130 
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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 � 

and (b) 650 � 
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Fig.6  SEM images of casting fabricated at speed 1 and different pouring temperatures: (a) 680 � and (b) 650 �; 

(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 � and (b) 650 �
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Fig.8  SEM images of casting fabricated at speed 2 and different pouring temperatures: 

(a) 680 � and (b) 650 �; (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 
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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 α-Al grains in the first solidified thin-wall is smaller than that in the later solidified 

thick-wall. The primary α-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-π-AlFeMgSi phase in the bracket fabricated by low pouring temperature is coarse 

and partially distributed. The Er-π-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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