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Analysis of cavitation in cylinder liner of
an engine and its improvement

ZHENG Haopeng' , ZHANG Guangfeng®* , ZHANG Cuiyun®, ZHANG Zhensheng”
ZHANG Xinyue’, WANG Ruili’

1. Marine Comprehensive Support Division, No. 708 Research Institute, China State Shipbuilding Co., Ltd., Qingdao 266071, China;
2. CNPC Jichai Power Company Limited, Jinan 250306, China

Abstract; To address the cavitation failure of cylinder liners occurring during the endurance test of a new-type
engine, the causes potentially leading to cylinder liner cavitation are analyzed, including cylinder liner stiffness,
engine torsional vibration and other related factors, and corresponding improvement measures are proposed.
Subsequently, the improved cylinder liners are assembled on the engine for a 500 h endurance test. The results

show that insufficient cylinder liner stiffness and excessive overall engine vibration are the primary factors causing
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Vibration analysis of the carbody for a fixed-body mining truck

. 1 . 2
ZHANG Yidan , ZHONG Bing™*
1. Qihu Technology (Jinan) Co., Ltd., Jinan 250000, China;
2. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China

Abstract; To analyze the dynamic characteristics of the carbody for a certain fixed-body mining truck,
SolidWorks software is used to establish the geometric model of the carbody. Three typical working conditions,
namely full-load bending, full-load extreme torsion and full-load braking, are selected for finite element modal
simulation, and the simulation results are compared and analyzed with the road excitation frequency to verify the
rationality of the dynamic performance of the carbody. The results show that under the three working conditions
of full-load bending, full-load extreme torsion and full-load braking, the maximum deformations of the carbody
are about 0. 079 mm, 2. 968 mm and 2. 493 mm respectively, all meeting the requirements of the maximum
deformation limit; corresponding to the three working conditions, the maximum stresses of the carbody are
14.996 MPa, 86.108 MPa and 45. 663 MPa respectively, all meet the limit regulation that the maximum stress
shall not exceed 168 MPa. The road excitation frequency is 14. 985 Hz, and the first-order natural frequency of
the carbody is 19. 161 Hz. The natural vibration frequency of the carbody successfully avoids the external
excitation frequency, effectively reducing the occurrence of coupling resonance and ensuring good operational
stability of the mining truck carbody.
Keywords: mining truck carbody; finite element analysis; modal simulation; deformation; resonance
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cylinder liner cavitation, and the coupling effect between the two further accelerates the cavitation process.
Increasing the cylinder wall thickness, adopting rolling process on the outer wall and shoulder surface of the
cylinder liner, and adjusting the position of cylinder gaskets can effectively improve the cylinder liner stiffness.
Optimizing the flywheel moment of inertia can eliminate the main vibration excitation source of the engine and
reduce engine vibration. After the engine endurance test, the outer walls of the cylinder liners remain smooth
and no abnormal wear is found on the inner walls, indicating that the cylinder liner cavitation failure has been
completely resolved.
Keywords: diesel engine design; cylinder liner cavitation; stiffness analysis; rolling technology; engine vibration;

structure improvement
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