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Hot Forming Design of a CAM for Vessel Engine

J. T. Yeom, J. H. Kim, J. H. Kim, J. K. Hong, J. S. Lee

Abstract

The hot forming process of a 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, deformation processing map was generated using the superposition
approach between the dynamic materials model (DMM) and flow stability and/or instability criteria. From the processing
map, the initial heating temperature was determined as 1200°C. FE analysis was simulated to predict the formation of
rolling 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.

Key Words : CAM, Vessel Engine, Process Design of Hot Forming, Near-Net Shape, Finite Element Simulation,

Processing Map

19
3
=3
2
o

=)
oy Mo 2 4
e ©
2
b
(4 FE ofw
by 2 4y

2
=

o [ ot o of rx
<

T

oo id, £ of

> r[,N

o)z 4ol
RN
A% =
SECEE2Y

S Qo Artey

Lol wabA, o2

N3,

- 417 -

o flo 3%

Mot

ad
=2

Yy

g
2 T oofh Of gR ol off oX 2t

L LS oL ok K oy o
Ir £ % kol

BN e

of Lt

£
>~
ra

HUT;IF

jo
2oy oox (MR

o o

)
i 1 N o

rl ol

RS
lo
u
=
B>
2

by

T ()
> ofd,

N

H
)



2. MulE # 2A9 u2 d¥d HIt

o2 98d

A 2A4Q CrMoZel HF 1
Matn, TS0 BE vz
]

=2
LAY
3

ALsl7l $isled 2 AFH AP0l FAHA

E
I 4FAEL AE 8mm, Zo] 12mme ¢
HE #8431, 850 ~ 1250°CY] 2= 7=
£% 0.001 ~ 10s-101A ZHEEF 074 =715
AT 29 12 Cr-MoZdel gk 015! W
oA @dojd o7 2xd¥ SHHEIFIAHL

[

Uetd Aoz, 900°ce) LEZAFH 7tEdd
(flow softening)@ o] #EEH, ol o] L1k
2y FAA240] TAFEL Uehle Holo

140+ strain rate =0,1/sec BSODC
e SOO°C
120 —850°C
5 e 1000°C
T 100 g - ~— 1050°C
% ——1100°C
< 804 —1150°C
a e 1200°C
ul 6o o 1250°C
'Q!_ {
) - 404 T
204
]
n L] L) T Ld T ¥ T L
06 01 02 03 04 05 06 07 038
STRAIN

Fig. 1 Strain-stress curve at different temperatures
and strain rate of 0.1s! for Cr-Mo steel.
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Fig. 2 Schematic illustration of exhaust CAM for
vessel engine
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Fig. 3 Simulation results of the first process design for
exhaust CAM; (a) Strain and (b) damage
distributions
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Fig. 5 Deformed shapes obtained at different process

designs; (a) case L, (b) case II and (c) case III.
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Fig. 6 Comparison of (a) the actual exhaust CAM and
FE simulation results
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