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Micro-Crack Analysis on TIG Weld of Missile 30CrMnSi Shell
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[ABSTRACT] The micro-cracks on TIG welded
shell of 30CtMnSiA alloy are analyzed. The fracture
is observed and detected by using X-ray, microhard-
ness tester , metallurgical microscope , stereoscan
photograph and so on . Based on these analysis ,
most of the micro-cracks are considered as the reheat
cracks generated during thermal retardation of quenching,
A little possibility of them are hot welding cracks with
microsize that are not checked. All of the cracks belong to
the metallurgy cracks . A series of methods are carried out
to control the cracks, and the excellent effect could be ob-
tained.
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Fig.1 1st sample crack morphology
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Fig.2 2nd sample crack morphology
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Fig.3 Low magnification morphology of 1st sample crack fracture
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Fig.4 Surface oxidation characteristics of 1st sample crack fracture
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Fig.5 Free surface characteristics of 1st sample
crack fracture columnar crystals
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Fig.6 Dimple morphology of 1st sample artificial open region
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Fig.7 Low magnification morphology of 2nd sample crack fracture
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Fig.8 Intergranular fracture characteristics of 2nd sample original
crack area
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Fig.9 Oxide morphology of original crack area of 2nd sample
fracture
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Fig.10 Dimple morphology of 2nd sample artificial open region

Fig.11  Microstructure of 1st sample near crack region
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Fig.12 Microstructure of 1st sample away from crack region
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Fig.13 Microstructure of 2nd sample near crack region
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Fig.14 Microstructure of 2nd sample away from crack heat-—
affected zone
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Fig.6 SEM images of fatigue fracture under 800/400 welding
process
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