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Tab. 1 Nominal chemical composition of GS-25CrMo4 alloy W5 /%
C Si Mn P S Cr Mo Fe
0.22~0.29 <0.60 0.5~0.8 <0.020 <0.015 0.8~1.2 0.2~0.3 oAt
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Fig. 2 Macromorphologies of casting cracks PRI LI B R ECAE LU 42 R4k B I R
IKEBRK, BREFRAIT.0HR.

E5 (a) # (b) 2o NFHHFIRIFRLEB TN
75100 x #1500 x EHBAREBH . NIXFGKER FHA]
DEL, RUMNEEBENSREMRES, BRI
52f5%E . ORI, ERN2MRAENEHNEBE.
6 (a) # (b) DBIAHHHAFRLEMLEIRZ25 x 7
100 x (UEHBABRRE . RIEXEB]TH, 52WF

B3 BHRshhetEitie R ERTHEL, REERME, SBARFREY
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Fig. 4 Metallographical structures of the casting sample at non-crack areas
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Fig. 5 The polished metallographical structures of the crack part of the casting specimen
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Fig. 6 Corrosive metallographical structures of the crack site of the casting specimen
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Fig. 7 FESEM photo of the crack site of the casting sample
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Fig. 8 EDS analysis of oxide inclusions in the crack site of the casting
sample
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Fig. 9 Schematic diagram of double layer film formation
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Fig. 10 Part of gating and feeding systems of the casting
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Crack Analysis and Solutions for the Front Seat of the Rack for Mining
Machinery

SONG Zhi-gi*?, LIU Jian-ming"?, JIA Xu"? ZOU Yin"?
(1. CRRC Qishuyan Rolling Stock Technology Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China; 2. Jiangsu Langrui Maoda
Casting Co., Ltd., Jiangyin 214445, Jiangsu, China)

Abstract:

Aiming for the cracks in the front seat of the rack for the mining machinery, the Zeiss microscope, field
emission scanning electron microscope, and energy spectrometer are used to analyze the causes of the cracks.
The results show that the decarburization layers exist on both sides of the crack. The crack is a hot tearing
one produced during the solidification process of the casting and contains oxide inclusions. The dense bi-film
with Fe,O;, MnO, Na,O, and CaO is the source of the crack. Analyzing the reason, it can be seen that during
the solidification process of the steel liquid, the double-layer films wrapped with oxide inclusions penetrate
from the surface layer into the interior of the steel liquid and converge between the grains. The contraction
of the skeletons of dendrites are hindered by the sand cores or mold, resulting in shrinkage stress. At high
temperature, when the concentrated strain at the position of the double-layer film cannot meet the shrinkage
requirements of the alloy, cracks will occur in the weak areas with small thicknesses. Combined with the
analysis of the microstructures and crack causes, improving the position and distribution of the ingates and
feeders, deoxidizing by using of composite rare earth and refining alloys, strengthening the quality control of
raw materials, improving the operators’ skills, and strengthening slag control are effective ways to reduce the
generation of hot tearing cracks.
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