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Mechanism of crack initiation and propagation on
casting roller surface

XU Zhi-giang, ZHANG Pei, DU Feng-shan

(College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: An actual shell of the casting roller was dissected for analysis. The cracks and cracked section were examined
by metalloscopy and scanning electron microscopy with EDS mapping to investigate the mechanisms of the crack
initiation and propagation. The quantify and characteristic of the compounds associated with Fe-Al were identified by
X-ray diffractometry. The effect of the molten aluminum on the crack initiation and propagation on the casting roller
surface was analyzed. The metal structure characteristics near the roller shell surface were contrasted to that in the shell
interior using metalloscope, and the varieties by the action of the complex stresses and high temperature were analyzed.
The results indicate that the crack is initiated in the manufactured defects on the roller surface, and the influence of the
molten aluminum on corrosion behavior of the surface metal is little, but the molten aluminum may infiltrate into the
cracks on the shell surface and becomes solidified and oxidized. The oxide is a kind of harder impurity inserted into the
surface metal. The speed of crack propagation is accelerated when the she]l surface subjects to the complex stresses in
rolling process. The high temperature and the complex stresses have little effect on the microstructure of the roller shell
surface.
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Table 2 Physical properties of casting roller material
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Table 1 Material composition of roller sleeve (mass fraction,

%)

C Mn Ni Cr Mo A\ Fe

032 0.050 0.30 3.0 1.0 0.20 Bal.
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ay/MPa o/MPa Heat conductivity/ Coefficient of linear
1 ol . el Hardness, HB
630 C 20 C 630 C 20 C (W-m™-C™) expansion/C
600 1350 480 1125 31.0 12Xx107°¢ 430
®3 FHHARHLBRAXRSH
Table 3 Parameters of casting rolling and roller
Temperature of molten  Temperature of aluminum  Thickness of aluminum Diameter of Speed of
aluminum/C strip at exit/'C strip/mm roller/mm roll-casting/(m-min ")
668 390 6.42 980.0-939.5 0.86
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Cracksion surface of roller
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Fig.2 Morphology and depth of crack: (8 General view; (b)
Enlagedview nea surface
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Fig.3 Morphologies of fracture surface of roller: (a) Full view ;

(b) Enl agedviewn nea surface
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Fig.4 EDS of fracture surface of roller: (8 Enlarged view;

(b) EDSof fracture surface
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Fig.5 XRD patten of fracture surface of roller
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Fig.6 Metallurgical gructures near roller shell surface and in

shellinterior: (a) Nea shell surface; (b) In shell interior
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