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A Study on the Prediction of Failure Stress
for Table Liner under Fatigue Load

Dong Woo Lee’, Won Sik Joo'

ABSTRACT

The vertical roller mill is the important machine grinding and mixing various crude materials in the
manufacturing process of portland cement. Table liner is one of grinding elements of vertical roller mill and is
subjected to the cyclic bending stress by rollers and the centrifugal force by rotation of table. It demands 4x10’
cycle of life but has 4x10° ~ 8x10° cycle. It fractures at the edge of grinding path of outside roller. The repair
expense for it amounts to 30% of total maintenance of vertical roller mill. Therefore, this study shows the
fracture mechanism of table liner of vertical roller mill using HDM and fatigue analysis

Key Words : Fatigue Fracture(3] 2 3}3), Grinding roller(2 4] £2), Hole-drilling method(7 % %71 %),
Table Liner(El°]E #}o]u), Vertical Roller Mill(53 3 &2 ¥37))
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SECTION A-A

Fig. 1 Fracture aspect of table liner for vertical roller

mill

Fig. 2 Sampling direction of tensile and bending
specimen and fracture process of table liner
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Table 1 Chemical composition of SC450 steel (wt.%)

C Cr Si Mn Ni P S

022 | 010 | 0.8 0.7 10015 0.04 |} 0.06

Table 2 Mechanical properties of SC450 steel

Properties Unused Used
Yield strength a,(MPa) 238.2 241.6
Tensile strength 0(MPa) 480 474
Poisson's ratio Vv 0.300 0.306
Elongation &r (%) 24 22.7
Young's modulus E(GPa) 203 206
Density p(kg/mr) 7.85%10° | 7.85x10°
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Fig. 3 Geometry and dimension of SEB specimen of
SC450 steel(unit : mm)
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Table 3 Conditions of shot peening

Content Condition
Shot ball diameter @0.6 mm
Impeller velocity 49 m/s
Impeller diameter 360 mm

Exposure time 80 sec
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Fig. 4 Schematic illustration of HDM on fatigue
fractured surface of SEB

Fig. 5 View of HDM attached to fatigue fractured
surface of table liner
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