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Fracture nature and parameters of reducer bearing seat

fracture-splitting

ZHAO Yong,YANG Jia-le,JIN Wen-ming,ZHENG Qi-feng
(College of Materials Science and Engineering, Jilin University, Changchun 130022, China)

Abstract: To design of the fracture—splitting load and the prefabricated stress groove parameters of the
reducer housing bearing seat, a theoretical method for calculating the upper limit load of the fracture
splitting based on the small-scale yield fracture condition of elastoplastic fracture mechanics was proposed.
By this method, the upper limit load of the simplified sample of the reducer housing bearing seat was
calculated to be 538 kN. Finite element numerical models were established for simplified sample of the
reducer housing bearing seat with pre—fabricated stress groove depth range of 0.8 mm~2.4 mm. Numerical
simulation analysis were conducted on the initiation crack of fracture splitting. By the critical J-integral
criterion, the crack initiation loads for the 0.8 mm~2.4 mm series groove depth were calculated. The lower
limit for fracture splitting the reducer bearing seat under the load of 538 kN was determined to be 1.6 mm;

Simplified samples were cast. And laser prefabricated stress grooves were made and the splitting processing
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experiments of the reducer housing bearing seat were done. The experimental load is 533.39 kN, and the
groove depth is 2.0 mm; The maximum deformation of the bearing hole diameter after fracture splitting and
assembly is 0.18 mm, which is less than 0.25 mm which is the allowable deformation of reducer housing
bearing seat after fracture splitting. The above results can provide references for the fracture splitting
process parameters of the reducer housing bearing seat, the selection of the cylinder and system pressure of
the equipment, and the laser processing parameters of the prefabricated stress groove.

Key words: reducer housing bearing seat; fracture splitting; prefabricated stress groove; small-scale yield

fracture ; numerical simulation
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Fig. 2 Schematic of fracture splitting reducer

housing bearing seat
1.2 #REARMAFEMERE

BRI #5 8k QT 450 B A A5 8% B v Fndit
9 55 ML H R T A2 00 B8R HLRE K A2 R Bl A
i B B A i R AR SR BR O AR B R
50% M85 QT450, A U 4 fiw . A
HCRE i T A o i R S8 0 g g AR il 2 1 5 BT
RGBS ENTE SRR B E=1. 56 X 10° MPa;
TS T v=0. 25, $T 7 5% i 6,=565. 813 MPa, )i
IR RN 1 0, ,=332. 960 MPa, 18 i = 55 25 il ik 46
A5 6 R Y I A R 5 E I F K,=57.8
MPaw/m ",



% 3 AOF LRk B AR Al R R IR B e T 2R R R AR - 683 -

Y
o>
< Vv \q/.%
@—‘ 45
G

___+___
3195

@

3 EUTEHAES G
Fig.3 Simplified sample of the reducer housing

bearing seat
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Fig. 6 Finite element model of simplified sample
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Fig.7 Simulation Misses diagram and integral load curve of crack Tip J for fracture splitting of reducer housing bearing seat
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