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Automation of Contact Analysis Process and Research on Design of
Contact Surfaces in Piston Components

Dong Chao', Wu Limin’, Wang Yi', Li Mei’, Li Jia’, Cui Yi'’

(1. Key Laboratory for Power Machinery and Engineering of Ministry of Education, Shanghai JiaoTong University,
Shanghai 200240; 2. Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,
Shanghai 200240 ; 3. Shanghai Marine Diesel Engine Research Institute, Shanghai 201108)

Abstract: Due to the differences of the geometric profile and stiffness between the piston pin and the piston
pin seat surface, there will be uncoordinated deformation under the action of thermal and mechanical load,
which might produce high local contact stress. To solve this problem, FEA method was used to carry out
optimum design on the piston pin-hole contact surface profile of a marine diesel engine. The original piston
model was analyzed, and the results were compared with the static load test to find out the stress concentra-
tion position. By using commercial finite element software and the self-developed program, the automatic
optimization design of the contact surface profile of piston pin-hole was realized. The best optimal scheme
was selected based on the optimization results. After optimization, the stress at the contact surface of piston
pin-hole was reduced remarkably, and the biggest Mises stress was reduced by 55.5%.

Key words ;: marine diesel engine; piston component; profile; stress concentration
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Optimization of Charge Air Cooler Flow Uniformity of Diesel Engine
Based on CFD Simulation

Ma Tianshuai' , Mao Jinlong’, Zhang Wenzheng’ , Ping Tao’

(1. Equipment Purchasing Center, Naval Equipment Department, Beijing 100036
2. Shanghai Marine Diesel Engine Research Institute, Shanghai 201108)

Abstract: With the boundary conditions calculated with a marine diesel engine 1D thermodynamic mo-
del, the transient flow and heat exchange process of the charge air cooler matching the diesel engine was
simulated with 3D CFD calculation. The velocity uniformity of the inlet section and the pressure loss of
the inlet plenum were calculated. The results showed that the velocity uniformity coefficient at the inlet
section of the charge air cooler had not reached the design objective. Based on the calculated results, the
structure of the inlet plenum of the charge air cooler was optimized, which improved the velocity unifor-

mity coefficient at the inlet section of the charge air cooler and met with the design requirements, and

kept the pressure loss of the inlet plenum at low value as well.

Key words; charge air cooler; structure; velocity uniformity coefficient; CFD; pressure loss
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