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Analysis of Fracture Mechanism and Improvement of Cast
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Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: The fracture failure causes and mechanisms of high manganese steel balance blocks casting were studied by
analyzing the microstructure, composition, hardness and fracture morphology, and improve the quality of high manganese
steel counterweight direction are discussed in this paper. The results show that the chemical composition and surface
hardness of the cracked balance block are normal, the core hardness is abnormally large and the microstructure is coarse,
the failure form is the mixed fracture mechanism of toughness and brittleness, and obvious shrinkage loose and manganese
rich microstructure segregation are observed in the fracture surface. Reduce the cooling rate and harmful oxide content, no
riveting cracking of the balance block
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Fig.1 Fractured balance block

1 w(% )
:2020-04-19 Tab.1 Chemical composition test results

(1989-), , , . C Si Mn P S

05~1.0 <09 13.0~16.0 <0.08 <0.09
:13798018109 , E-mail : liziyang365@163.com 0.63 0.28 14.20 0.003 0.007




{ $01/2021 , « 9 .

s 3
, Mnl4 , 2 Tab.3 Section hardness test results
Mn.C (HV)
338.9 340.9 364.1 3553 317.0
Mn .C s
197.7 204.9 195.9 211.1 204.5
. C ,
, . C : ’
S HV 202.8,
, [4] HRB 93 ,
’ ’ HV 343.2,
161 HRB s HRC 36 s
l b o b
<12t , .
=
3 1.3
= 11 11T
8 L
9’ 1 o
4 1 1 1 1
0.0 0.4 0.8 1.2 1.6 2.0 + + ’
w(C)(%) , 3 o
- H - + H - +
b b
2 Mn.C
Fig.2 Effect of Mn and C contents on microstructure of high ’ ’
manganese steel s o~1
1.2 ’ ’
b
° 5]
2 1.4
Tab.2 Surface hardness of test results
(HRB)
83.5 81.0 84.5 82.0 81.0 , EDS
84 82 83 79.5 83 °
, 4 SEM s s
s HRB ,
70 , R , 0.5 mm, 4(a) o
[6]O
9 b
(b) , ,

()i fi

Fig.3 Microstructure of the sample at different magnifications
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Fig.5 EDS analysis results of fracture
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