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A Study on the Moulding Analysis of Automobile Valve Body Mid-plate

Jang Hun*, Back-Sub Sung’, Yong-Hoon Cha’, Duck-joong Kim™, Youn-sin Lee™

ll Abstract }

In the super slow speed die casting process, the casting defects due to melt flow should be controlled in order to obtain sound casting
products. The casting defects that are caused by molten metal were cold shut formation, entrapment of air, gas, and inclusion. But
the control of casting defects has been based on the experience of the foundry engineers.

The calculation of simulation can produce very useful and important results. The calculation data of die casting process condition
from the computer simulation by the Z-CAST is made to insure that the liquid metal is injected at the right velocity range and that
the filling time is small enough to prevent premature solidification. The parameters of runner shape that affected on the optimized
conditions that was calculated with simple equation were investigated. These die casting process control techniques of automobile
valve body mid-plate have achieved good agreement with the experimental data of tensile strength, hardness test, and material structure
photographies satisfactory results
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Table 1 Mechanical properties of aluminium alloys for
die-casting

i Coefficient . Tempera
Tensile Elongat Specific
. of thermal . ture
strength ion . gravity .
(keffmn?) % expansion @0C) conduction
() 257%)
28.8 3 21 2.76 0.26
Melting Die-cas| Solidificatio . .
. Electric conduction
area ting temp.| n start temp.
(%)
- (T () (T)
635~7
520~590 580 27
00

Table 2 Chemical compositions of AIDC(S)8.1 alloy
(wt. %)

Cu Si [ Mg | Zn | Fe | Mn | Ni Sn Al

1.5~96~]| 03 1.0 | 09 0.5 0.5 0.3 |balan
35 1120 | less | less | less | less | less | less | ce
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Fig. 4 Die-casting process conditions

Table 3 Factor of valve body analysis

- Factor - ‘Positions] Units} Data
Sleeve stroke LS mm 422
Sleeve inner diameter Ds mm 70
Sleeve filling proportion % 36
Slow interval distance DI mm 288
Slow injection speed SL m's 0.1
High épeed interval Dh m 8
distance

High injection speed Sh m's | 2.588
Bisket interval distance Dh mm 10
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Fig. 6 Temperature simulation results of the solidification
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Fig. 10 The experiment position of upper sides structure
photographies to the automobile
mid-plate valve body parts
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Fig. 11 Structure photographies in the last die-casting
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