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Influence of piston cylindrical profile with
large cylinder clearance on NVH

YANG Manying, XIE Yancai, DAI Li, SUN Yuxiang
Kolbenschmidt Huayu Piston Co., Ltd., Shanghai 201814, China

Abstract : In order to reduce the noise of the piston with large cylinder clearance during cold start, improve the
performance of noise, vibration and harshness( NVH) , the piston dynamic analysis software PIMO3D is used to
establish an elastic fluid dynamics model of the piston, and the influence of the piston outer circular profile with
large cylinder clearance on NVH performance is calculated and analyzed under cold start conditions. The
analysis results show that the noise mainly occurred in the initial stage of the power stroke (the crankshaft angle
after top dead center is 20°~60°) , and the reason for its occurrence is the slap of the upper end of the main
thrust side skirt on the cylinder liner caused by the piston changing direction. The NVH performance is related
to the height difference between the contact point at the lower end of the main thrust side skirt and the impact
point at the upper end of the skirt. The closer the impact point is to the maximum outer circle position of the
piston, the smaller the vibration velocity level generated by the impact. Redesign the basic profile of the piston
skirt by adding a concave surface above and below the maximum outer circle of the profile, forming a double
concave surface profile. The simulation verification results show that the double concave profile could effectively
control the position and drop of the contact point between the piston skirt and the cylinder liner, and reduce the
noise of the piston with large cylinder clearance.

Keywords : big cylinder assembly clearance; NVH; kinetic height; double-concave profile CRAT2h8 . B )



