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Development of the New Type Nozzle and the Thermal
Deformation at Workpiece in Grinding

R A
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(19951 78 13 F, 19961 98 209 HEH)

ABSTRACT

Grinding temperature and thermal deformation{dimensional error) are studied theoretically and
experimentally. The propose of this research is clarified loading phenomena and residual stress in order

to guide nozzle’s efficiency.

The main results to be obtained are as follows;

1) When grinding condition is high efficient grinding, FEM program is developed about grinding heat

and dimensional error.

2) Thermal deformation depend on temperature distribution is in good agreement with experimental

results in case of little grinding energy flux but is comparatively in good agreement with in case of large

(3.5X10%]/m).

3) In terms of high efficient grinding at field(table speed 4m/min), grinding fluid (dilution 5/100)
obtained a good workpiece quality and decreased a grinding temperature.

4) A surface roughness, dimensional error, residual stress and loading phenomena with guide nozzle
are decreased and these results obtained a good workpiece quality.
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Table 1 Specification of experimental equipments

Equipment Model
MITSU! TYPE 407
AST Type TSM-IMM
Thermocouple $1, CA type

Grinding Machine

Tool dynamoment

Surface roughness tester Tayor-Hobson
Residual stress tester RIGAKU
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Table 2 Grinding condition

Grinding method |Up and down cut in surface grinding

WA46L7V, C46KmV
(205X 127 X30M mm?}

Wheel speed 1150m/min

Grinding depth 10~ 100 gem

Workpiece material | SM45C, AL7075(80X25X5)(mm}

Table speed

Gninding fluid

Grinding wheel

4~12m/min
Soluble type(Hocut 757)
Dilution 1/100

5/100
10/100
50/100
Dressing condition
1) Dresser Single point diamond

2) Dressing speed | 1150m/min

3) Dressing in feed | 50 gm/rev
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Fig. 5 The theoretical value of grinding depth according
to initial condition under constant surface
roughness
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Table 3 X-ray measuring condition of residual stress

Condition Valve
Target Cr target
Voltage 25~ 30Kv
Current 8~9mA
Arca 2% 4mm”
Angle of incidence 07, 1575, 30, 45
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Fig. 12 Variation of grinding residual stress with grinding
depth at one pass grinding
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