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Fundamental Study for Optimization of Grinding Condition Using STD11 Material

Y. S. Lee‘(Graduate of Pukyung Univ.), M. K. Ha, J. S. Kwak, . L. Ryoo(Pukyung Univ.)

ABSTRACT

For the net shape manufacturing, grinding is a important process that influences directly the accuracy and the
integrity of products. We studied and researched the grinding force, surface roughness, and grinding wheel durability,
according to the change of a feed speed of the table and a depth of the cut step by step with experiment that it is
used to WA wheel. Workpiece materials were used STD11. The purpose of this study proposes the basic data for
design of the machine tool and for controlling the machining parameters to obtain optimum performance of plunge

grinding system during operation.
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Fig. 1 Cutting model of grain edge
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Table | Exponents for experimental formular of

ground surface roughnesss

Researcher a b c d e
salje 0.15 1.0 0.18 0.47 0.47
Watanabe | 0.25 0.5 0.5 0.38 0.38

Werner 0.26 0.51 0.51 - -
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Fig. 2 Schematic diagram of experimental set-up
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Table 2 Experimental condition

Grinding machine | Horizontal spindle surface grinding

Grinding wheel WA 80KmV

Workpiece STDI1(100 * 60 % 20 mm)
Wheel speed : 1,800rpm
Table speed :

Conditions 14, 2.5, 34, 46, 5.6, 6.6(m/min)
Depth of cut : 5.10,15,20,25,30(:m)
Plunge & Down cut & one pass

Coolant Shelt lubricant

(soluble type, 10:1)

Charge amplifier Kistler 5019B

Tool dynamometer Kistler 9257B

A/D converter ADLINK 8112PG

Surface roughness
Mitutoyoiit. SURFTEST 301

tester

Table 3 Chemical composition of workpieces (%)

C | Si {Mn| P S Cr | Ni
STD1 1.5/ 04 106] 003|003 12 |05
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Fig. 3 Normal grinding force versus depth of cut for
feed speed
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Fig. 4 Surface roughness versus depth of cut for
feed speed
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Fig. 5 Wear mount of wheel, surface roughness versus

number of strokes
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