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Abstract

The heavy duty diesel engine must have a large output for maintaining excellent mobility. In this
study, a three dimensional finite element model of a heavy-duty diesel engine was developed to
conduct the stress analysis. The FE model of the heavy duty diesel engine main parts consisting with
four half cylinder was selected. The heavy duty diesel engine parts includes with cylinder block,
cylinder head, gasket, liner, bearing cap, bearing and bolts. The loading conditions of engine were
pre-fit load, assembly load, and gas load. As the results of structural analysis, because the stress values
of cylinder block and bearing cap did not exceed the basic design can be satisfied. But on the part
which contacts with cylinder block and bearing cap the stress value exceeds the allowable strength of
material. In order to decrease the stress at that part, it was optimized with parametric study.
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Table 1 Material properties used for analysis®

Part Material [E(GPa)| v |[p(kg/m’)
cylinder block | GJV-450 | 159 0.27
cylinder block
dummy dummy 100 0.3
cylinder head )
gasket GJL-250 | 105 0.26 7850
bearing cap | GJS-600 171 0.28
liner GJV-400 | 157 0.27
bearing steel 215 0.3

Fig. 1 Finite element modeling of diesel engine
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Fig. 2 Diesel engine assembly of engine parts
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Fig. 12 The stress contour of cylinder block under
fitting, assembly and gas load
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Fig. 14 Contact area with cylinder block and

bearing cap
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Table 2 Variable dimension of three type with
constant area

type a (mm) b (mm)
A type 17.0 17.5
B type 17.5 17.5
C type 175 17.0

(@) Cylinder block (b) Bearing cap

Fig. 15 Variable a, b of cylinder block and bearing cap

42 F% BEO| L2 AT Hst MA

421 M%E ©ixo| Ze2 &2 A of

AA M5 as) b AloldlA 75 A9 7}
thakshl g Al o 2A A B23 woldy
el A5 wAe] WstE Table 294 o] Al 7}
A A B CHYUE Husld x4 e el
ATh AERS A A ojEE R
o7 o] WHo] Ay &5 A " 2
°olal, BEFY ol Aol w3} H-iy



408 oA & - o] G - oA - AAMEF - AFEH - AHET
l - Table 3 Arbitrary variable dimension of each type
wf /\ Pt for optimal design
b/ /f \ / "\ contact area
_ o} // \ type 5 a (mm) | b (mm)
£ 20} A / \\ (mm°)
< \_/\ / - C-1 type 810.0 155 15.0
B ol ' \\/:/ C-2 type 918.0 175 17.0
B _ C-3 type 1080.0 205 20.0
a |:f:::m:m:::::::::::::::::::::::::: C-4 type 1350.0 25.5 25.0
A typejcylinder block area < bearing cap area)
120 C-5 type 1404.0 26.5 26.0

MNe. node

Fig. 17 Stress plot along the bearing cap upper
edge(®) for A, B, C type
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Fig. 22 Stress plot along the bearing cap bottom
round edge(®@) for C-1,2,3,4 type
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