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Development of LPI Vehicle Fuel Filter Housing
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Abstract Computer simulation has been performed to optimize cold forging process of automotive LPI fuel
filter housing. A mold and the test product have been manufactured considering the strain and load distribution
during the cold forging process. Also, fuel flow simulation has been performed to analyze flow characteristics
of existing model and new model. Simulation result shows that two models have equivalent pressure drop.
Compared with the mass of existing product, raw material reduction of 16 g and 30.5 g has been achieved
from the upper and lower housing, respectively. Total mass reduction of the new housing was 46.5 g. Leak test
and internal pressure test have been performed to verify the safety standard and test results were satisfactory.
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[Fig. 1] Comparison of LPG and LPI engine system
(a) LPG engine system (b) LPI engine system
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[Fig. 3] 3-D model of LPI filter housing
(a) existing filter housing (b) new filter housing
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[Fig. 4] Forming analysis of upper filter housing
(a) process (b) effective strain (c) effective stress
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[Fig. 5] Forming analysis of lower filter housing
(a) #1 process (b) #2 process (c) #3 process
(d) effective stress of the #3 process (e)

effective strain of the #3 process
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[Fig. 6] Load prediction
(a) process of upper forming (b) #1 process of
lower forming (c) #2 process of lower forming
(d) #3 process of lower forming
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[Table 1] Knuckle press data

Upper process Lower process
Equipment name Knuckle press Knuckle press
Forming load 600ton 400ton
Stroke 148mm 160mm
Ejector 70mm 70mm
Max. stress location 6mm 6mm
S.PM 40 40

Ejector Ejector block

) @ ¥
Ejector bloc

(d

(©
[Fig. 7] Mold
(a) process of upper mold (b) #1 process of
lower mold (c) #2 process of lower mold (d) #3
process of lower mold

3499 A

d=

el AHgEE
500]4k0] &7} 23

™ Ejector 2 Ejector Block

Fig. 701 ARDE A2
& O ZA] Punch ¥ Die

£ 7hel SKD612 AMg3F.C
2 23R s8ol4ke] gt Fel SKD11-S AMg-5)
ATt Fig. 7(b)ellAl Fig. 7(d) = A= 3FF sh4 A
Aol AgE 1334 §Re FRHORA 13 34
Punchs RAAE 5804ke] g2 F 1749 SKDI1-S
A}8-519 0™ Die= T 600]AF0] FdwETI7kol
SKD51-& AR, Ejector 2 Ejector Block-2 ZZ 7% 58
olte] 13ta ¥ SKD11S AMEstTt 2~32) &
A9 Punch: ZAAE 600JAe] TEE Il

A=
=

z3
Z 3R]

A

237

656

SKD51S AMg8lgon Diel 2AAE 580]4ke] 13}
2 FF742] SKDI112 AR, Ejector ¥ Ejector Block-2
27 ssoldre] Wk B4 KIS A8t

[5-6].

3.2 ANMIE HIZf

A= ot 20 LFulE Al6061 HA| 2
daos Al-Mg-Slﬁll e 6000A0tt. AFEHETES
7FsR e dA e wet ZAH AdHEo] A WHalr]
2o dst= 71AE EAY d4FrE aAE 271 9
sl 5% 7k 9 AAEzE ek oo 34 Al
ol P EE AL WAsH 918k 57 Ao of
a]E }\1/\]0]_0:1 o:]g]. ol 7326]7111_,] ZX% El] ]_,H
111740}""@ A8 4P FEAZI7) A

Fotdog 4z 4%‘&%’% aHolct. ol
iﬂ A& AAES Fig. 83 ZHom Fig.

2

H =]
AR B

0.7 0] o}ﬁ i} v ol
AL f&g Wl vz ¥, Fig. 8(c)=
o] 2HE AJAIFIT

[Fig. 8] New LPI filter housing
(a) upper housing (b) lower housing
(c) assembled fuel filter
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[Table 2] Mass measurement data

Existing housing New housing
Upper Lower Upper Lower
X1 181.0 301.8 165.2 270.6
X2 180.5 301.2 165.0 270.4
X3 181.0 3015 165.0 271.0
X4 181.0 301.2 164.2 271.3
X5 180.5 3015 164.8 2715
Average 180.8 301.4 164.8 270.9
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[Fig. 9] Grid for computer simulation
(a) existing filter housing (b) new filter
housing
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[Fig. 10] Velocity distribution
(a) existing filter housing (b) new filter
housing
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[Fig. 12] Impulse testing equipment
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[Fig. 13] Test equipment
(a) leak test (b) internal pressure test
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[Table 3] Test condition

Unit Leak test Internal pressure test

Pressure MPa 2.4 3.0
Test time min 2 2
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