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Table 1 Mechanical properties of engine assembly

Properties
E(GPa) v a (10%K)
Cylinder Head 110 0.26 102
Cylinder Block 110 0.26 102
Valve Seat 180 0.3 11
Head Bolt 210 03 11

E : Young's modulus
v : Poisson’s ratio
@  Thermal expansion coefficient
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Table 2 Coupling between Engine parts
(Assembly load case)

Coupled parts Coupled DOF
Head BoltCylinder Head TZ
Head BoltCylinder Block TZ
GasketCylinder Head TXTY,TZ
GasketCylinder Block TZ
Gasket(grommet region) TZ(0.lmm protrusion
Cylinder Block included)

x TX, TY, TZ - Translation in X, Y, Z directions

o
2
-vl r
fie
av)
i
2,
R
o
© o
X,
N

el
ay)
e
f
of,
rH
o
it
o
N
i
H1

(i)
o

£ oz
4%
2 1 3R

4 o

o o 1t
X
Y
3
-
i
i
=2
m

< 4
N S A

offt
e
_9rl_g
i)
=
2,
=
ot
s,
o
>
R < e
ARRT
we IB
B 2 o X 2N o e

Spe
=)
flo
e
X
ol
4
2 4o Wy

>
[t
(m

o]
&7 29
Woie) 4 Aol E FLEAL

N

St

2(_11

38,

R

-2,

)

2

ud

s

ACh

)

4

o mx § =+

oo o

o 9 o
=2

- W



Table 3 Coupling between engine parts
(Firing load case)

Coupled parts Coupled DOF
Head Bolt — Cylinder Head TZ
Head Bolt — Cylinder Block TZ
Gasket — Cylinder Head TX,TY, TZ
Gasket — Cylinder Block TZ
Gasket(grommet region) Tz
— Cylinder Block
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Table 5 Harmonic Analysis results{unit:m)

Harmonic Order
2 3 4 5 6
Cylinder 1| 7.1 8.0 84 1.0 0.7
Cylinder 2| 12.3 0.6 121 0.2 1.2
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Fig.12 Fatigue Safety Values of Cylinder Head
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