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Abstract

The hot forming process of an exhaust CAM for vessel engine was designed by finite element(FE) simulation and
experimental analysis. An aim of process design was to achieve the near-net shaped CAM forgings by hot forging process.
Based on the compression test results of the low alloy steel, power dissipation map was generated using the the dynamic
materials model(DMM). From the map, the initial heating temperature was determined as 1200°C. FE analysis was
simulated to predict the formation of forging defects and deformed shape with different forging designs. Optimum process
design suggested in this work was made by comparing with the CAM for vessel engine manufactured by actual forging

process.
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Fig. 2 Power dissipation map of Cr-Mo steel
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Fig. 3 Schematic illustration of exhaust CAM for
vessel engine
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Fig. 6 FE analysis results for the first forging process

Load (tons-Sl)

|
i

10

M— >
—
—

—

l

of exhaust CAM
3.2 detE Aol modsEHA
Auk-g o] dojAdFAHLe A S At
Gl A FrtH R FPEE FHOR,
of A sr-FPe] Pl i 4 -9(Case )9} 8l
= AT, g3 FHo] e A5l o TA
A sk whEte] W gl A (case sk A
B 7 9-(case Yol gt s4jo] F=a =] A},
Fig. 72 JoldaAe] 7z z7(case |, case Il
case INZE XA HAF4FS vebd Aot 3
589 FHo] v FHAA FJAEdTAHE T

EEHP 78 %-(Fig. 5(a) — Case )9} o] 9= Ao

o“l"oﬂ
A SHE- mpebRRo] Jhukd 7 $-(Fig. 5(c)- Case 1)



@ (b)

©
Fig. 7 Deformed shapes obtained at different process
designs; (a) case I, (b) case Il and (c) case 111

5000
4000 - 1
U)&) 3000 Case ll 7
o
2
~ 2000 | _
3
o Case lll
= 1000 .
0 4 12 16 2 24
Time(sec)
Fig. 8 Time vs load curve obtained at different process
designs

100mm
100mm

®170mm ®170mm

(@) (b)
Fig. 9 Punch shapes for piercing process simulation of
exhaust CAM, (a) punch I and (b) punch 11

= 29 w3l (bending)@ ol kA e WA

SHEFEY FHo] glomA sl HigREo] ®
= 4 $-(Fig. 5(b)- Case I)= =A<

| AEs A FhHE e ¢ F

Fig. 82 o dT4de] 72t =71d

2 gl Aolth case 13 case 18] 79

goll A oF 3,000:=0]3e] dtFe] aHE Ao

[e3

(b) Punchll
Fig.10 Deformation shapes for the piercing simulation
performed with different punch designs

(b) Punch 11
Fig.11 Strain distributions for the piercing simulation
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