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Table 1 Relationship between gas pressure and crank angle of piston 2
/() /MPa /(") /MPa /() /MPa /() /MPa
0 5.0 90 2.0 190 0.2 280 3.1
10 5.6 100 1.9 200 0.2 290 3.5
15 5.9 110 1.6 205 0.3 300 4.2
20 5.5 120 1.1 210 0.5 310 4.3
30 4.7 130 0.9 220 0.9 320 4.6
40 3.7 140 0.8 230 1.2 330 4.8
50 3.1 150 0.7 240 1.5 340 5.1
60 2.8 160 0.4 250 2.3 350 5.7
70 2.5 170 0.2 260 2.5 360 5.7
80 2.2 180 0.2 270 2.6
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Table 2 The relationship between the pressure and the crank angle in piston 4
/() /MPa /(%) /MPa /(%) /MPa /() /MPa
0 0.3 90 2.7 190 5.6 280 2.7
10 0.4 100 2.9 200 5.5 290 2.4
15 0.4 110 3.3 205 5.1 300 2.0
20 0.8 120 3.7 210 5.1 310 2.0
30 1.0 130 3.8 220 5.0 320 1.5
40 1.1 140 4.4 230 4.8 330 1.2
50 1.6 150 4.9 240 4.3 340 1.1
60 1.8 160 5.2 250 3.3 350 0.8
70 2.2 170 5.3 260 3.2 360 0.5
80 2.6 180 5.7 270 3.1
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Fig.4 Crankshaft torque variation curve
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Multi-body Dynamic Analysis of In-line Four-cylinder
Internal Combustion Engine System

Ma Yongbin,Zhou Qi
(School of Science ,Lanzhou University of Technology ,Lanzhou 730050,China)

Abstract Take the in-line four-cylinder mechanism as the research object, utilize the basic theory of inter-
nal combustion engine to conduct the multi-body dynamic analysis, obtain the movement relationship be-
tween each mechanism in the multi-body system,calculate that the impact force in the connection location
between crank andcrankshaft when the bearing gas force on the piston 2 has reached the maximum value
6=5.9 MPa is F =340 kN.The rigid—flexible coupling multi-body analysis of internal combustion engine
system is also a emphasis of this research,its purpose is to obtain the dynamic stress histories of maximum
stress point 13 230 and minimum stress point 35 723 on the flexible body crankshaft during the system op-
erating process,it also investigates the strength and stability of most dangerous point 13 230 and its sur-
rounding danger zones and provides the reference foundation for subsequent structure optimization.

Key words In-line four-cylinder mechanism; Strength; Stability; Rigid-flexible coupling; Multi-body dy-

namic analysis.



