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Effect of parameters of two dimensional vibration on
microstructures of semi-solid Z1.104 alloy

TAN Jian-bo', ZHANG Hai-ying’, LI Zeng-min', LI Li-xin'

(1. School of Material Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China;
2. Department of Material Engineering, Zhengzhou Technical College, Zhengzhou 450121, China)

Abstract: The influence of two dimensional vibration directions and frequency on the structures of ZL104 alloy was
studied by the disturbing pillars installed in a self-designed sloping board, which is a rheological experimental facility
with sloping, cooling and shearing function and three-dimensional vibration function. The action mechanism of vibration
direction XY, YZ and XZ on the microstructure of the alloy was analyzed. The results show that on the vibration direction
XZ, the relative motion given between primordial dendrite and molten ZL104 alloy is severe in molten ZL104 alloy down
flow on the sloping board. Because the probability of collision and friction among the primordial grains is plentiful, the
grains are refined, and their shapes are orbicular. The long the residence time of the molten ZL104 alloy on the sloping
board, the plentiful the primordial solid phase. With the increase of vibration frequency, the shape factor increases and the
grain size decreases. When the vibration frequency is 50 Hz, the proportion of primordial solid phase reaches 56.09%, the
grain size is 6.53 um and the shape factor is 0.57.
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Fig. 1 Schematic diagram of sloping experimental facility

with cooling and shearing function

SR AAT IR BURMRBURE A B R 45°, (BUARHR
TRAGEE R 125 °C, BEEKEE A 400 mm, BEVFIHE
600 C, AR A UK TEPLHAT, AT AR L
A, A ARG TR, AR AR S, SRR
FE XA, &l 2 fros, Kl $=15 mm, L=40 mm.

BT 1050 50 XY YZ R XZ J5 1), MRS 5
), S I SRR B AR % [ A ZL104 5 5Ok

2 AR BN
Fig. 2 Schematic diagram of disturbing pillars
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Fig. 3 Schematic diagram of X, Y and Z direction
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Fig. 4 Microstructures of ZL104 under X7 vibration direction:

(a) 30 Hz; (b) 40 Hz; (c) 50 Hz
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Table 1 Microstructure features of ZL104 under XY vibration

direction
Solid phase o
Frequency/Hz Grain size/um Shape factor
rate/%
30 35.01 15.23 0.41
40 40.21 10.91 0.46
50 41.61 6.75 0.58
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Fig. 5 Movement track of disturbing pillars under XY

vibration direction
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Fig. 6 Microstructures of ZL104 under YZ vibration direction:

(a) 30 Hz; (b) 40 Hz; (c) 50 Hz
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Table 2 Microstructure features of ZL104 under YZ vibration

direction
Solid phase o
Frequency/Hz Grain size/um Shape factor
rate/%
30 48.68 12.32 0.46
40 40.39 8.99 0.52
50 45.79 7.13 0.54
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Table 3 Microstructure features of ZL104 under XZ vibration

direction
Solid phase o
Frequency/Hz Grain size/um  Shape factor
rate/%

30 47.34 11.19 0.42

40 52.56 8.81 0.52

50 56.09 6.53 0.57
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