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High Efficiency Deep Grinding

Nam Kyung Kim*
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Fig. 1 Various Products of High Efficiency Deep Grinding
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Table | Various grinding Method

mode Conventional Creep feed deeping — UHSG .
o o Precision | High efficiency deep
parameters grinding grinding PUHSG | grinding(HEDG)
A cut down shallow deep shallow deep
(ap)(mm) 0.001-0.05 0.1-0.3 0.003-0.05 0.1-30
table speed high low high high
(Vs)(m/min) 1-30 0.05-0.5 1.0-10 0.5-10
wheel speed low low high high
(Vs)(m/s) 20-60 20-60 80-200 80-200
remove rate low low middle high
(w)(mm3/mm - s) 0.1-10 0.1-10 <60 | 50-300
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Fig. 2 Ilustration of up and down grinding and thermal
model and heat source
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Fig. 4 Normalized maximum temperature and power versus
depth below surface for down grinding
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Fig. 5 Normalized maximum temperature and grinding
power versus depth down surface for up grinding
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Fig. 6 Heat flux distributions obtained from inverse heat
transfer analysis
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3. Heat transfer model of high
efficiency deep grinding
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4. Modification of Lavine’s simplified
thermal model
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5. Analysis and Explanation of Heat
Transfer in HEDG
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Table 2 Energy partition (to workpiece versus Grinding
Speed (V,=0.033m/s))

V., {(m/s) 20 60 100 140 180
Alum,
M 10525 10390 | 0331 0295 | 0.269
Composite
CBN
. 0.041 |0.024 | 0.019 | 0.016 | 0.014
Composite | B
F% et dEE M e 2
Table 3 Relative Surface Temperature
T.../K, versus Grinding Speed
V. (m/s) 20 60 100 140 180
ToalK, 1.4301 |1.5341 }1.5446 | 1.5406 | 1.5281

(a) : Aluminum oxide wheel 90A80Q4BH50/100, oil base

coolant Critical grinding speed :100m/s ; §=0.3345
V, (m/s) 20 60 100 140 180
T.../K, 10.178310.1790 (0.1820 |0.1808 | 0.1789

(b) : CBN wheel : GY B252N200G, oil base coolant
Critical grinding speed :100m/s ; B,=0.4907
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Fig. 10 Surface roughness, Wheel wear, Grinding force and
Removal rate
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