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Table 1 Chemical composition of Z1.104 aluminum alloy

(/%)

Si Mg Mn Cu Fe Zn Al
9.23 0.25 0.3 0.05 0.2 0.2 Bal.
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Fig.2 Casting of aluminum alloy connecting rod
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Table 2 Process parameters of experiment for LSC and

SSSC
Squeezing Pouring Mold preheating
Ttem pressure, temperature, temperature,
P/MPa T,/C Tw/C
1 100 650 (Liquid state) 250
2 100 565, 570, 575, 580 250
3 25,50,75,100 575 250
4 100 575 200, 250, 300, 350
N
D = 2N=I— V4 4/m (1)
N
N 2
F - ZN=]47LA/L (2)
N

X, Dy A Lo Ny F oyl ki i)~ 2 558 305 4%
AL K B, SFRIRAR T .

2 FR5i1E

2.1 FFEREREMN
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{14 3 2 R R0 HE A 38 7R S . P 3b % 3 AT,
A BT s 5 3 T AT A P o0 2 23 3 S o R K PR A
AR, LA B A A B T 100 pm.

55 s Hk 710k 100 MPa, #5554k & 4 250 C,
BEVE IR 2> 0 A 565, 5704 575 K 580 CItF, K[z
B B AT 1) R RS W 4 R .
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Fig.3 Filling state (a) and microstructures (b, ¢) of aluminum

alloy connecting rod fabricated by LSC process
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Fig.4 Filling states of connecting rods fabricated by SSSC at
different pouring temperatures: (a) 565 ‘C, (b) 570 C,
(¢) 575 C, and (d) 580 'C
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Fig.5 Microstructures of connecting rods fabricated by SSSC
process at different pouring temperatures: (a) 570 C,

(b) 575 'C, and (c) 580 'C
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Fig.6 Variations of the average grain size and shape factor with

pouring temperature
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Fig.7  Effects of pouring temperature on the mechanical

properties of connecting rods
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Fig.8 Filling states of connecting rods fabricated by SSSC at
different squeeze pressures: (a) 25 MPa, (b) 50 MPa,
(c) 75 MPa, and (d) 100 MPa
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Fig.9 Microstructures of connecting rods fabricated by SSSC process at different squeeze pressures: (a) 50 MPa, (b) 75 MPa, and (c) 100 MPa
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Fig.10 Variations of the average grain size and shape factor with
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Fig.11 Effects of squeeze pressures on the mechanical properties

of connecting rods
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Fig.12 Microstructures of connecting rod fabricated by SSSC process at different mold preheating temperatures: (a) 200 C, (b) 250 C,

(¢) 300 C, and (d) 350 'C
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Fig.13 Variations of the average grain size and shape factor with

mold preheating temperatures
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Experimental Study on Semi-solid Squeeze Casting Process of ZL.104 Aluminum Alloy
Connecting Rod

Wang Yongfei', Zhao Shengdun', Fan Xiaoguang®, Li Shuangjiang', Liu Kuanxin®, Zheng Shunqi’
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(3. Ningbo Branch of China Ordance Academy, Ningbo 315103, China)

Abstract: The filling states, microstructures and mechanical properties of ZL104 aluminum alloy connecting rod prepared by traditional
liquid squeeze casting (LSC) and semi-solid squeeze casting (SSSC) processes were investigated. Results show that during the LSC
process, the connecting rod is fully filled and its microstructure is a typical dendritic structure. However, its tensile strength and elongation
are lower than those of the connecting rod prepared by SSSC process. During the SSSC process, when the pouring temperature is higher
than 565 °C, the connecting rod is fully filled; the average grain size and shape factor are improved with the increase of the pouring
temperature; the tensile strength and elongation are increased first and then decreased. When the squeezing pressure is higher than 25 MPa,
the connecting rod is filled fully; with the increase of the squeezing pressure, the average grain size is gradually decreased, the shape
factor is gradually increased, and the mechanical properties are gradually improved. Additionally, with the increase of the mould
preheating temperature, the average grain size and shape factor are gradually increased, and mechanical properties are gradually improved.
However, when the mould preheating temperature is higher than 300 °C, the average grain size is further increased and the shape factor is
decreased, resulting in the decrease of the mechanical properties of the connecting rod.

Key words: semi-solid squeeze casting; aluminum alloy connecting rod; microstructure; mechanical properties
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