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The Moulding Analysis of Fuel Pressure Regulator to the Vehicle

Chang Sun Park*, Back Sub Sung , Jae Yeol Kim""

Abstract

i

above Hr60.

Key Words : Die casting(THo|7]28)), Rregulator( 2=
petroleum injection)

This study examined the casting analysis of fuel pressure regulator of LPI vehicles. We aims to predict all the phenomenon
accompanied by flow and solidification in die casting, and maximize productivity and quality through optimal casting design.
As a result of comparing Types A and B of casting design, it was found that the number of overflow affected flow, flowspeed
and solidification temperature. And there was a minute difference between solidification temperatures at thick section of
the spare parts. Solidification began at temperatures of 624°C ~630°C but after the casting was completed, temperatures
at the center of the parts were 600°C ~614°C Temperature of molten metal showed optimal flow at temperature of 680C
It began to solidify around at 650°C and to be cooled between 580°C ~550Cin high speed. When the process was analysed

through a computer simulation, it was found that hardness of regulators manufactured through Type B of overflow was

#|oE]), Flow speed(5-5<5), Solidification temperature(-g-7-& 1), LPI(liguid
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Table 1 Mechanical properties of aluminium alloys for die-casting

Tensile . Coefficient Specific | Temperature
Elongation | of thermal . .
strength v, expansion gravity | conduction
(kgf/mm?) ° ‘}C) 20C) | (25C)
28.8 3 21 2.76 0.26
Die-casti lidificati .
Melting area ie-casting | Solidification Electric conduction
(QC) temp. start temp. %)
(©) (©) '
520~590 | 635~700 580 27

Table 2 Chemical compositions of AIDC(S)8.1 alloy

(wt.%)
Cu| Si | Mg | Zn | Fe | Mn [sn | Al
1.5~ 196~ 03 | 1.0 | 09 05 1] 05 | 03 balance
35 1120 | less | less | less | less | less | less
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Fig. 6 Die-casting process conditions Fig. 7 Filling analysis results in the process 40%
Table 3 Factor of valve body analysis
Factor Positions Units Data
Sleeve stroke LS mm 410
Sleeve inner diameter Ds mm 70
Sleeve filling proportion - % 35
Slow interval distance DL mm 288
Slow injection speed Ss m/s 0.25 (a) A-Type (b) B-Type
Hi d interval dista DH 78
%gh .SP.ee ferve T mm Fig. 8 Filling analysis results in the process 60%
High injection speed HS m's 2.5
Bisket interval distance DP mm 34
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(a) A-Type (b) B-Type

Fig. 11 Flow velecity vector in the process 40%

(a) A-Type (b) B-Type
Fig. 12 Flow velscity vector in the process 60%

() A-Type

Fig. 13 Flow velocity vector in the process 80%

(b) B-Type

(2} A-Type (b) B-Type

Fig. 14 Flow velocity vector in the process 100%
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(2) A-Type (b) B-Type
Fig. 15 Solidification temperature distriibution of 450°C

(a) A-Type (b) B-Type
Fig. 16 Solidification temperature distribution of 560C

(a) A-Type (b) B-Type

Fig. 17 Solidification temperature distribution of 530T

(a) A-Type (b}

B-Type
Fig. 18 Solidification temperature distribution of 550C
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