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ABSTRACT

Con-rod is one of the most important components in crank train. It connects piston and
crankshaft. The combustion force pushes piston, and the connection of piston and crankshaft by
con-rod drive the crankshaft rotate to output torque. So the strength and durability of con-rod is
very important. Its failure will cause the vehicle malfunction.

Methodologically, only consider the maximum combustion and inertia force to evaluate
con-rod strength in Goodman diagram shall be sufficient to confirm the design feasibility. But,
if we considering the accumulated damages of fatigue, this method may not have enough
information about the loading of con-rod in other crank angles during a complete engine cycle,
and it has a great difference in real engine loading cases. Thus, by setting a big safety factor to
insure the con-rod strength isn’t a good solution to modern engine design.

In this paper, we are using multi-body simulation method (MBS) in a 3D CAE package
(AVL EXCITE) to calculate the loading and mapped to con-rod FEM model as boundary
conditions in every single crank angle. Therefore, stress of all engine crank angle were be
calculated. And with the powerful functionality of CAE software (Abaqus and fe-safe), the
con-rod stress in every crank angle were be calculated. The result shows a more close to the
actual loading on con-rod can be visualized, which enhanced the reliability of CAE.

Keywords: con-rod, fatigue strength, accumulated damage, multibody simulation, MBS, AVL
EXCITE, Abaqus, fe-safe
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[1JAVL EXCITE - Power Unit User’s
Guide.

[2] Abaqus User’s Manual.

[3]John Draper, Modern Metal Fatigue
Analysis, p.133, p.154-157.

[4] Fe-safe User Guide.
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Type | Elements | Nodes Bl 1l 318idid ks
Con-rod C3D10 131849 209807
Cap C3D10 62822 99705
Bolt*2 C3D10 37040 58776 e DO
Bush (Small End)| C3D10 15511 26617 o - 6B D oot
Bush (Big End) | C3D10 33423 56682 L
# 1. 340 W iy cen E"F“‘F T
Type Slave Master \J
Surf.
to S_BOLT_CAP S_CAP_BOLT
Surf.
Surf.
to S_SE2SUSH S_BUSH2SE
Surf.
Surf.

to S_LOWSHELL2CAP | S_CAP2LOWSHELL
Surf.

Surf.
to S_ROD2CAP S_CAP2ROD
Surf.

Surf.
to S_UPSHELL2ROD S_ROD2UPSHELL
Surf.

Surf.
to S_UP2LOWSHELL S_LOW2UPSHELL
Surf.

Tie S_BOLT_ROD S_ROD_BOLT
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Normal Force - Mean Values
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