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Limiting length of semi solid A356 alloy rheological filling
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Abstract: A mathematical model, which can be used to quantitatively calculate the limiting length of semt solid
A356 alloy rheological filling in round pipe, was deduced by analyzing the mechanics of semrsolid alloy rheological
filling. This model includes the processing parameters and self-character of semrsolid A356 alloy. The mathematical
model was verified in experiment with the method of indirect squeeze cast Archimedean spiral proof sample. And the
experimental results show that the maximum deviation between the theoretical value and measured value is less than
8% . This model can be used for quantitative analysis and estimating effects of the craft factors on the filling ability,
and can also predict the maximum filling length. It has the important reference value to design the semrsolid alloy
rheoforming technology and mould. The results of experiment and theoretical calculation also indicate that the filling
pressure and filling velocity are two major factors that affect the filling ability, and both increasing filling pressure

and decreasing properly filling velocity can increase the filling ability.
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Fig. 1 Sketch map of semrsolid alloy

rheological filling in round pipe
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Table 2 Relation between temperature

and filling length

solid fraction of A356 alloy x/m i/ C

1 °C Py 0 700

561 1. 00 0.1 694. 8
566 0.98 0.15 692.3
570 0.83 0.2 689. 7
575 0.54 0.3 684.7
580 0.40 0.4 679.7
585 0.30 0.5 674. 8
590 0.26 0.8 660. 5
595 0.21 1.0 651.2
600 0.18 1:2 642. 2
610 0 1:5 629. 1
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Fig. 3 Schematic diagram of spiral sample

in squeeze casting process

ARMLZSH A MRKEINE 3, HFHERE
HRSEHE" D WK 4, kERLERNE, A B
K b SCHRT 15] H 2R R0RG 52 -5 1 A4 0 B 3R P [RT
3] LM 14b) HER R TR S PRER I
FRRASE, FFRAR R 78 B il B 5 BRI 7B
EHRET TR AE e m ML, e s 0 7e
RRKERF WA 5 Bios .



. s R €6 4 2 9

2006 1 6 H

F5 AMREKERSENES
g oF BLE EE B
Table S Comparison between experimental
value and theoretical calculation value

of the maximum filling length

Test Experimental ~ Theoretical Relative
No length/ mm length/ mm deviation/ %
1 423 438 3.5
2 413 428 3.6
3 409 416 1.7
4 365 359 1.6
4 BB I R 2 R
5 174 179 2.9
Fig. 4 Spiral sample in
& P P 6 482 471 2:3
squeeze casting process
d LRy 7 471 498 5.7
®k3 RULZSHAARBKE 8 506 537 6.1
Table 3 Filling process parameters 9 425 458 7.8
and filling length 10 302 283 6.3
Tat /MPa  o/(mes ' 1/ C /
No Pt a o/(me*s ") 1 X max/ mm
1 105 1.12 580 423 500
2 95 1.12 580 413
400
3 85 1.12 580 409 =
g
4 50 1.12 580 365 E} 300 b
5 13 1. 12 580 174 B ,
o0 * — Theoretical curve
6 105 0.8 580 482 _E_ 200 = — Experimental curve
7 105 0.6 580 471 =
100
8 105 0.4 580 506
9 50 0.4 580 425 0 ! 1
10 10 0.2 580 302 40 B 120
- Filling pressure/MPa

x4 MHTHEMENSHEE

Table 4 Parameters for calculation of model

kl Al R/ ro/ T./

(Cem ') (Pa*s) B m m 1 MPa

—45  0.0115 10.672 0.004 0.0025 0.4 6.5
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Fig. 5 Effect of filling length for filling

pressure by all means filling speed
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