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Fig. 1 Casting process of tube shaft through cover casting before
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Tab. 1 Chemical composition and inoculation control of the original process wg/%
iH C Si Mn S Cu Cr ZHH R
Itk 320£0.03  1.55:0.05  1.00x0.03 <0.10 0.05=0.015 BRAX 0.17+0.03  0.42x0.05
LR 3.15+0.1 1.85+0.05 1.00 +0.03 <0.10 0.05+0.015 B 0.17 £ 0.03
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Fig. 2 Physical drawings of the casting cracks
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Fig. 3 Micromorphologies of the cracks
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Fig. 4 Energy spectrum diagram of surface scanning at the crack source
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Tab. 2 Components of surface sweep energy spectrum
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Fig. 5 Morphology of graphite at normal areas
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Fig. 6 The graphite morphologies at and near the crack position
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Fig. 7 Matrix structures at and near the crack position
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Tab. 4 Chemical composition and inoculation control of the new process wy /%
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Fig. 8 Casting process of tube shaft through cover casting after modification
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Cracking Failure Mechanism of Tube Shaft Through-Cover and
Optimization of Casting Process

SHI Ji-zhi', WU Shao-qi', TANG Shuai', YANG Chao™’, CHEN Chong-sheng'

(1. XCMG Precision Industry Technology Co., Ltd., Xuzhou 221600, Jiangsu, China; 2. School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China; 3. Inner Mongolia Research Institute, Shanghai Jiao Tong University, Hohhot
010010, Inner Mongolia, China)

Abstract:

Aiming at the crack failure problems of the tube shaft through covers applied for large rotating machinery,
and through a method of combining multi-scale characterization and numerical simulation, the crack failure
mechanism of the HT250 through cover was systematically analyzed, and the casting process was optimized.
It is found through investigation that the cracking failure is primarily caused by localized accumulation of
type-E graphites, whiches destroying the matrix continuity and inducing microcracks and extending under the
effects of alternating loads. Through increasing the carbon equivalent to 3.9 and raising primary inoculation
addition to 0.43%, the type-E graphite formation can be effectively suppressed. Furthermore, by optimizing
the casting process and cooling rate by using of MAGMASOFT software, and adding riser at the position of
wall thickness variations, and adjusting melting processes, the casting defects have been significantly reduced,
leading to substantial improvement in product qualification rate.
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