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A Study on the Weight Minimization of an Engine Block

PR T B B B
C. G. Oh, S. C. Park, Y. B. Park
ABSTRACT

Recently to develope an automobile with better properties, much researches and investments are
executed in many countries. In this paper, it is intended to minimize the weight of an engine block
without changing the dynamic characteristics. The weight minimization is executed by the sensitiv-
ity of the natural frequency of the engine block. To decrease the engine weight, much less thick-
ness than the original thickness of the engine is selected to initial value and the structure moadifica-
tion is performed to recover the dynamic characteristics of the engine. Here, the original thickness
of the engine is 8mm and the initial thickness is selected to 5mm, 6mm and the number of the nat-
ural frequencies fitted are 2, 6, 7, respectively.

As the results, it is found that; (1) the weight of each case could be reduced without changing
the objective natural frequencies. Specially, in the case of fitting 2 natural frequencies with 5mm in-
itial thickness the weight could be reduced to 4.21kg(23.3% for engine weight), (2) according to
the driving frequency range of engine, the weight minimization could be performed choicely, (3)
improving a vibration characteristics of a original structure, the weight minimization could be per-
formed.

g 7)480] : Weight Minimization(F%2235}), Sensitivity Analysis Method(Z =3} A%), Opti-
mum Structural Modification method( & 72 7%), Constratint of Minimum
Changing Quantity (7% 22 A<k 231)
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Fig.2 FEM Model of the Engine Block Model
with 7 Sub-Structures
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Table 2 Comparison of the Natural Frequencies After Modification for Each Case
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Initial Thick. 5mm (Hz) Initial Thick. 5mm (Hz)
Order 8mm (Hz)
2 Freq. 6 Freq. 7 Freq. 2 Freq. 6 Freq. 7 Freq.

1 287.8

2 490.7

3 869.7

4 978.9

5 1250.8

6 1276.3

7 13944 955.7 1366.9 1379.4 "1153.7 1339.4 1336.9

8 14225 937.1 1369.0 1324.7 1126.9 1391.8 1415.5

9 1571.7 1176.0 1294.8 1402.2 1377.0

10 1626.4 1153.5 1281.8 1693.4 1396.9 1406.0 1668.6
Iteration

- 16 16 14 15 12 13
No.

Table 3 Comparison of Weight before and After Modification for Each Case
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