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An Analysis of Diesel Engine Cylinder Block-Liner-Gasket-Head
Compound by Finite Element Method

ABSTRACT

This paper presents the analysis technique and procedure of main engine components-cylinder
block, cylinder liners, gasket and cylinder head-using the finite element method, which aims to as-
sess mainly the potential of lower oil comsumption in a view point of engine disign and to decide
subsequently the accuracy of engine design which was done.

The F. E. model of an engine section consisting of one whole cylinder and two adjacent half cyl-
inders is used, whereby the crankcase 1s cut off at the block bottom deck. By means of a 3-dimen-
sional F. E. model-including cylinder block, liners, gasket, cylinder head, bolts and valve seat rings
as seperate parts-a linear analysis of deformations and stresses was performed for three different
loading conditions;assembly, thermal and gas loads. For the analysis of thermal boundary condi-
tions also the temperature field had to be evaluated in a subsequent step.

Farlego Ol Consumption( 2.2 412), Engine Section(NA ), Assembly Load(ZH&a}),
Thermal Load( 2% 3}), Gas Load(7}2%3}), Temperature Field(2%3)
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Table 1 Material Properities used for The Compound Analysis

Parts Material £ v o A
(kN/mm?) (tm/m-K) | (W/m-K)

Cylinder Block GG25 115 0.25 10.0 52
Liners GGZ 40-1 140 0.27 10.0 70
Cylinder Head GG25 CrNi 115 0.25 12.5 52
Valve Seat Rings | PL33MV 400 177 0.30 11.0 27
Cylinder Head Bolts 34Cr4 : 207 0.30 12.0 46
Cyl. Head Gasket Steel 207 0.30 11.0 43
Gasket Bead Steel 207 0.30 11.0 43
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Table 2 Harmonic Orders of Radial Liner Distorsion(zm) in Various Horizontal Section Planes of

the Design
Harmonic Order
0 1 2 3 4 5 6
z=—16.5mm Assembly Load | —1.5 | 1.3 3.1 — - — 0.5
(First Piston Ring Thermal Load | 81.2 3.7 1.0 1.1 0.5 — —
at TDC Position Gas Load 15.9 1.9 45 - 1.4 - —
z=—32.5mm Assembly Load | —1.1 | 1.0 3.3 — — — —
(Second Piston Ring | Thermal Load 77.1 3.0 1.3 1.1 — — —
at TDC Position Gas Load 8.8 14 4.4 — 1.1 — -
Assembly Load — 0.5 3.3 — — — -
z=—80.0mm Thermal Load 61.0 2.2 1.1 0.5 — — —
Gas Load —-11] 07 4.0 - — - -
z=—174.0mm Assembly Load - 1.7 2.4 — — — —
(First Piston Ring Thermal Load 62.2 — 1.5 — - — —
at BDC Position Gas Load — 3.6 2.5 - — — —
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Fig.13 Stress Conditions in Smith Diagram
due to Thermal Fatigue
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