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Fig. 1 Three dimensional model of saddle support
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Fig. 2 Gating system structure diagram
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Table 2 Heat transfer coefficient between casting and mold

HEEC 1 600 1149 1186
W FER (W-m?-K') 300 500 600 800
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Fig. 3 Simulation of temperature field in filling process

1% °C
[ELERTTT]
13T R
1 1346.672
! 1322 2%
1295 544
1274150
12250006
1125852
12001688
177.524
1153 360

(a) 7H10%

Wl °C
13495 o0e
T1ATONEG

1134667
1322308
129 544
1274 150
1250016
1225852
1201658

177524
(TR

(c) 7M60%

E4 ERENSRE

#IEeC
| RUERUTT
TR
1 1346.672
1322508
1295 344
1274180
1250016
1225852
1201688
77524
1125500

(b) FEMY30%

WL eC
L35
1570836
1 13 46,67

1295 344
1274180
1250016
1228882
1201658
171.524
TIE3. 500

(d) %I80%

Emt&EN

Fig. 4 Temperature field Simulation of solidification process
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Fig. 5 Simulated shrinkage defect distribution in the casting
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Fig. 6 Three dimensional model of saddle bracket and tooling combination
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Fig. 7 Stress diagram of saddle support defect position
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Fig. 8 Exhibition of finished casting
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Table 3 Test results of mechanical properties of saddle
bracket castings and weldments
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Process Design and Performance Analysis of Casting Substitute Welding
for Saddle Bracket

WANG Hai-xiao', CONG Jian-chen"?, CONG Zi-ling?, WANG Jin—ling', ZHU Shuai-lun', YUAN Wei"?,
CHI Bao-tao'

(1. Shandong University of Technology, Zibo 255000, Shangdong, China; 2. Tianrun Industry Technology, Limited, Company,
Weihai 264400, Shangdong, China)

Abstract:

The saddle bracket produced by traditional steel plate welding process had the problems of stress
concentration, coarse grain structure and fatigue fracture at the weld. The process technology of casting
instead of welding is proposed. Through the simulation analysis of casting filling and solidification process,
it was found that there were small shrinkage cavity and porosity at the limit hook, and the total volume was
about 0.32 cm®. Further, the stress analysis of the defect position was carried out by the finite element method.
It was found that the stress at the defect was only 5 MPa, which would not affect the overall performance
of the casting. The casting test was carried out by using the proposed scheme, and the tensile strength,
yield strength, elongation, hardness and other indicators of the test castings were tested to meet the design
requirements. The pearlite content was more than 80%, and the maximum stress of the casting was 60 MPa,
which was far less than the allowable stress of the material. The fatigue life of the casting saddle bracket was
1.2 times that of the steel plate welding saddle bracket. The test results show that the overall performance of
casting saddle bracket is better than that of steel plate welding saddle bracket.

Key words:
casting instead of welding; ductile iron; saddle bracket; casting process; performance analysis
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