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A Study on Forging Process about Preform of Articulated
Piston for Diesel Engine

S. H. Yeom, B. S. Lee, B. R. Rho, K. S. Seo and S. 1. Hong

Abstract

Today the specific outputs of modern supercharger DI diesel engine for passenger cars reach values exceeding S0kw/1.
By development of the articulated piston, specific output of up to 70kw/l are sought. In doing so, peak cylinder pressure
increases from the current 14-16MPa to 18-20MPa. The Articulated piston was composed Al cast skirt part and steel
forged crown part. We have the target for the design of forging process and die of the steel forged crown part. The design
parameters of the forging process of the piston were obtained by the forging industry experiences and our experimental
data and analysis result of finite element simulation. Especially, the design parameter of preform in blocker die was
decided by finite element simulation using numerical package DEFROM3D. And also we can verify the design parameter
by conducting visio-plasticity test using plasticine material. When we compared the results of analysis and experiment, a
metal flow and load curve showed good agreement. Through this research, we could design optimal preform shape of

articulated piston for this supercharged DI diesel engine.
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Table 1 Analysis condition

Control parameters

Blow efficiency 0.8
Hammer mass (kg) 750(1/4 model)
Billet temp. (C) 1200
Billet diameter (mm) 75
Hammer energy (MN-mm)
Upset Preform (blocker) Finisher
4 5.25 HE
Material properties
Billet SCM440 (1200 TC)
Upper & bottom die Rigid

Inter-object

Billet-die

0.7
Shear friction coeff.

dg=14mm

Cooling gallery

(b) B-B cutting section view
Fig. 3 Design parameter of piston forging
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Table 2 Experimental condition

Billet height (Plasticine) 65 mm (Smmx 13)

Billet diameter (Plasticine) 72.5 mm
Die height 59 mm (72mm*)
Die diameter 90 mm (110mm*)

Die gallery depth (d,) 5.7 mm (7mm*)

Die pin boss depth (dy,) 16.3mm (20mm™*)
Material Tester Capacity 2.5KN

Forming velocity 1.5 mm/min
Lubrication Baby powder
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Fig. 8 Material flow shape of preforming experiment

b)23mm

i\ﬂﬂ 29.7mm A A4¥

duigdd s 5=
? glek. olwl FAA
2gron], AujAFHA 5}
SEC RIS

) r%o
2
2

Fig. 9 Filled bottom shape of preform

4.3 HEZ2et ALY Hu & 24

Ag fF5o e Boh §83 JEE &7 9
ste] Ago Ade vlw #4E AU 3]
e GxAgsd Z2 73] SuperForge & A&
dom, 9 2 aA XF, 9X HEE e
A AN ZHAER GuPFEA AYH LT
ZAo® dAaa, AR 24 AF 24

RAN 1Bt AMILR BRI /M 1A X7 2004

Fig. 10 Comparison of material flow pattern between
experiment and analysis
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Fig.11 Effective strain of preforming analysis
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