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Precision Grinding Characteristics of Hardened Steel
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Abstract In this study, the effects of the maximum undeformed chip thickness on grinding characteristics of
hardened steel in down-grinding have been investigated. The meaured grinding forces become larger as the
workpiece velocity increases. The specific energy, e decreases as the maximum undeformed chip thickness
increases. When the maximum undeformed chip thickness is the same, the specific energy, e decreases as the
grain size increases.
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Fig. 2. Average cutting point spacing(w) and successive
cutting point spacing(a) of abrasive grains.

Fig. 3. Relation between average cutting point spacing,
wand successive cutting point spacing, a.
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Table 1. Experimental grinding conditions

ﬂ‘jﬂ:i"lzﬂ R125

: Items Type
Wheel speed(rpm) 1750
Radial depth of cut(um) 10, 20, 30, 40

Workpiece velocity(m/min) 5,10, 15, 20

CBN120R125
Grinding wheel CBN170R125
CBN230R125

Workpiece Heat treatment

Grinding Fluid None

Fig. 5. Average scratch spacing, b generated by grains Depth of dressing(um) 2
(X 300).
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Fig. 6. Coordinate system for grinding force components
in down surface-grinding process.
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Fig. 8. The effects of workpiece velocity and depth of cut on vertical and horizontal force for depth of cut in surface

down-grinding.
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Fig. 9. The effects of workpiece velocity and depth of cut on vertical and horizontal force for maximum undeformed
chip thickness in surface down-grinding.
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Fig. 10. Relationship between grinding power (P) and
maximum undeformed chip thickness.
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and maximum undeformed chip thickness.
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