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This paper focus on investigating the influence of the amount of water ingestion and the engine speed on the
joint reaction force of the connecting rod in engine. The connecting rod was modelled by MSC/PATRAN, the
modal informations of it were obtained by the DMAP module in the MSC/ NASTRAN, and the dynamic force
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ABSTRACT

history was computed through the flexible multibody dynamic simulation in DADS.

To analyze the joint reaction force acting on the connecting rod, the 48 cases were investigated. The engine
speed varies with 200, 700, 1600, 2400rpm and the volumetric ratio of water to the combustion chamber varies
with 0, 10, 20, ..., 90, 95 and 97.5%. As the engine speed decreases and the amount of water ingestion increases,
Especially when the amount of water ingestion exceeds the 70% of the volume
of the combution chamber, the joint reaction force acting on the connecting rod is over the design strength.

the joint reaction force increases.
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Fig. 1 Dimensions of the engine cylinder

Table 1 Mechanical properties of the connecting rod
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Fig. 2 Geometry of the connecting rod

Table 2 Analysis conditions of the joint reaction
force
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Fig. 4 Flexible multibody dynamic model

MSC/PATRAN 7.0A

HUgRC R8s PEY

|

MSC/NASTRAN v68.2(DMAPAI3H )

o HUEZC NRPS P HEHFA(SOL 101, 103)
0 DESEMIIY (x 0p2), HMATI(*.mgg),
Tt et (#.srf)
|
DADS 8.5(DFBT&I3H)
FoQA #HE NIUSES DADS R OB Z
B8« flex)
!

DADS 8.5(DADS/Filex &l&)
RSIQAPYO| HHBS, YA, DRIE &0
{

DADS 8.5
RSN Szt oM Y ZTENH =&

Fig. 5 Diagram of analysis process
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Fig. 7 The amount of water ingestion(30%)
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Fig. 9 The amount of water ingestion(90%)
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Fig. 10(a) Engine speed(2400rpm)
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Fig. 10(b) Engine speed(2400rpm)
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