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Fig. 1 Structure of variable compression ratio mechanis
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1: Synchronous wheel; 2; Drive rack; 3: Piston rod;
4:Piston; 5: Cylinder; 6; Safety valve; 7: Return valve;
8:Inlet valve; 9: Control piston; 10; Transmission gear;

11;Control rack;12:Rod;13;Crankshaft
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Fig. 2 Stress nephogram of piston
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(a)Compression ratio for 19, big load cases of stress cloud; (b) Compression ratio of 15, small and medium-sized load ca-
ses of stress cloud; (¢) Compression ratio for 19,small and medium-sized load cases of stress cloud; (d) Compression ratio of

15, big load cases of stress cloud
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Fig. 3 Strain nephogram of piston
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(a) Compression ratio for 19,big load cases of strain image; (b) Compression ratio of 15, small and medium-sized load
cases of strain image; (¢) Compression ratio for 19, small and medium-sized load cases of strain image; (d) Compression ratio

of 15,big load cases of strain image
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Fig. 4 Stress nephogram of gear and rack
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(a)Compression ratio for 19, big load cases of stress cloud; (b) Compression ratio of 15, small and medium-sized load ca-
ses of stress cloud; (¢) Which worked so well-2 compression ratio, and small and medium-sized load cases 19 the stress of

convective; (d) Compression ratio of 15,big load cases of stress cloud
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Fig.5 Strain nephogram of gear and rack
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(a) Compression ratio for 19,big load cases of strain image; (b) Compression ratio of 15, small and medium-sized load

cases of strain image; (¢) Which worked so well for 19, three compression ratio of small and medium load cases of strain im-

age; (d) Compression ratio of 15,big load cases of strain image
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Variable Compression Ratio Mechanism Design and
Main Components Simulation of Agricultural Diesel Engine

LIU Ke-ming' ,ZHANG Lei’ ,TAO Yun-fei' , YANG Wei-hong'"*
(1. Mechanical Engineering College of Liaoning Technical University, Fuxin, Liaoning
123000;2. Fuxin Jialong Electronic Limited Company, Fuxin, Liaoning 123000 ;3. Mechanical
Engineering and Automation College of Northeastern University, Shenyang, Liaoning
110004)
Abstract : A kind of variable compression ratio mechanism of agricultural diesel engine was designed and it could
make the compression ratio of hydraulic pressure control adjust to different working condition change automati-
cally. The range of compression ratio was from 15 to 19. The compression ratio was 19 under the working con-
dition of cold-start and medium-small load. The compression ratio was 15 under the working condition of large
load. The stress and strain nephograms under different compression ratio and working conditions were obtained
through simulation of gear,rack and piston assembly carried out by ANSYS finite element software. The simu-
lation results showed that; The maximum stress point of piston assembly was at the pit position of piston su-
perface,and its value was 0. 053 522 MPa. The maximum stress point of gear and rack was at the meshing posi-
tion of gear,rack and drive rack,and its value was 0. 198 445 MPa. The maximum strain point of piston assem-
bly was at the contact position of piston and piston rod,and its value was 0. 000 863 mm. The maximum strain
point of gear and rack was at the meshing teeth root position of gear,rack and drive rack,and its value was
0. 003 326 mm. The designed variable compression ratio mechanism could satisfy the working requirement of
engine.
Key words: variable compression ratio; piston;gear and rack;finite element simulation
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