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Numerical analysis on fracture splitting technology

of main bearing block of engine

HE Dong-ye, YANG Shen-hua, KOU Shu-qing
(Roll Forging Research Institute, Jilin University, Changchun 130022 , China)

Abstract: Pre-calculating precisely the parameters of the splitting force is significant for the design of

the splitting equipment and working out the technological process. The software MSC. MARC was

used to simulate the splitting process of the main bearing block(its material is vermicular graphite cast

iron as example) in Jetta car engines, and the splitting force versus J-integral relationship was

obtained. The critical J-integral value was determined from the J-integral versus fracture toughness

relationship, and the splitting force was derived by the linear interpolation method. The experimental

study was performed and results show that the proposed method can be used to determine the splitting

for the other splitting parts with different shapes and materials.

Key words: materials synthesis and processing technology;engine; main bearing block;fracture splitting

force; vermicular graphite cast iron;numerical analysis
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Fig. 1 Sketch map of fracture splitting organization
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Fig.2 Metallurgical structure of material
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Fig.3 Three-dimensional model of engine

crankcase bearing block
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Fig. 4 Loads and boundary conditions of bearing block
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Fig.5 Mesh graph of bearing block
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j-integral estimations:

crack tip node path radius j-integral value

.4637E—02

10388 4 6. 8097E+00
10388 1. 4052E—01 9. 3570E+00
10388 3.0093E—01 1. 0159E+01
10388 5.1955E—01 1. 0307E+01
10388 8.0242E—01 1. 0365E+01
10388 1. 1522E+00 1. 0383E+01
10390 4. 4637E—02 6.9200E-+00
10390 1.4052E—01 9.5167E+00
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end of increment 17
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Fig.7 Relation curve between fracture

splitting force and J integral
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Fig. 10 Experiment curve of fracture splitting force
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