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A Study on Optimization of Crankshaft in Diesel Engine

ABSTRACT

In this study, the optimum design is carried out upon the crankshaft of in-line 6-cylinder inter-
nal combustion diesel engine with the mechanical analysis for the layout design, which is standard
calculation whose process contains quadratic curve fitting method and quasi newton method about
cost function, design variables and constraint conditions, Without finite element analysis, this proc-
ess In wich mechanical analysis 15 performed upon the most eritical part in crankshaft gives neces-
sary and satisfied output in layout design and saves time and cost in developing a new diesel en-
gine. In this study, also, the 3-dimensional finite element method 15 used in confirming the stan-
dard calculation for the optirmzation of crankshaft and the shape optimization in crankweb is ob-

tauned.

787|289 [ Optimum design(#2]44 ), Cost function(ZF#%4), Design variable(dA ¥ )
Constraint condition(~*%::7), Layout design(7):-4d7|), Finite element method
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Optimum Cost Function =33652.80
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Table 1 The results in stardard calculation

Y a e e — S S T I

RPM
900.0 1100.0 1300.0 1500.0 1700.0 1900.0
Term |
DMJ 03.81 05.48 92.10 80.48 00.44 90.75
DCP 79.29 80.96 7958 |  77.96 7892 | 79.76
WEBS 6552 | 64.02 © 62.81 6119 | 62.15 62.46
WEBL 83.94 84.86 84.23 | 82.61 8357 | 83.61
CWTS 40.09 35.76 38.76 3877 39,72
CWTL 66.57 68.24 66.86 65.24 66.20
COST - B
32302.9 33652.8 31560.7 31398.3 31494.4 31525.7
FUNCTION
T Nol 6: |Nol, 6: |Nol, 6: |Nol, 6: |Nol, 6: |Nol, 6:
1.81925 1.74114 1.76573 1.70777 1.72976 1.75887
HolAyY [ No2 5: |[Ne2 5: [No2 5: [No2 5: |No2 5: |No2 5: |
o} | 4 1.81925 1.74114 1.76573 1.70777 1.72976 1.75887
No.3, 4: |No.3,4: |[No3, 4: |[No3, 4: |No3, 4: |No3, 4:
1.81925 1.74114 1.76573 1.70777 1.72976 | =~ 1.75887
TNol, 6: |[Nol, 6: ]Nol, 6: |Nol, 6: |Nol, 6: |[Nol, 6:
l | 1.70927 1.74001 1.77520 | "1.75608 1.84729 1.91715
Y3y No.2, b: No.2, 5 : No.2, 5: No.2, b : No.2, 5 No.2, b:
Q¥ Al 1.76746 1.81701 1.89501 1.86165 1  1.91850 1.99206 |
No.3,4: |No3,4: |[No3,4: [No3,4: |[No3 4: |No3, 4:
) 170927 1.74001 | 1.77520 1.75608 1.84729 1.91715
- -laﬂﬁ- Mg K| 0733489 | 0724041 | 0.751784 | 0.751584 | 0.741265 | 0.774287
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FiQ. 10 Shape optimization in crankshaft
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