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An orbital grinding system uses a special motion to machine crankshafts in ships. When a
crankshaft is operated, eccentric pins rotate and a grinding wheel moves in order to grind the
pins. Thermal error caused by heat generated in the grinding process decreases the quality of the
final product. In this study, the thermal error of an orbital grinding system caused by heat
generation was investigated in order to predict the extent of thermal error that can occur during
the grinding process. Since the machine position changes during orbital grinding, the pin part is
divided into 30 degree intervals and heat is generated. Total thermal error was measured by
summing the thermal errors associated with the pin and the grinding wheel. Total thermal error
was found to reach a maximum at 60 degrees and a minimum at 210 degrees because of the

shape of the crankshaft.

KEYWORDS: Orbital grinding (2H| & HA7+E), Thermal error (28 @l 2%}), Crankshaft (AH AFZE)
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Fig. 2 Grinding of orbital grinding system
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Fig. 3 Contact area in orbital grinding

Fig. 4 5m Crank shaft
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Table 1 Thermal property of wheel and crank shaft

k (pe) (kpe)
Wheel 9.7 4.3x10° 4.17x10’
Crank shaft | 30 3.34x10° 1.0x10°%
Table 2 Grinding zone linear velocity
Angle (Degree) Linear velocity (mm/s)
0 5686
30 5714
60 5716
90 5888
120 5987
150 6058
180 6084
210 6058
240 5987
270 5888
300 5716
330 5714
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Table 3 Grinding zone thermal error

Angle (Degree) Thermal error (mm)
0 0.007369
30 0.010918
60 0.011825
90 0.0064775
120 0.0035293
150 0.0032699
180 0.0033534
210 0.0030629
240 0.0038397
270 0.0052734
300 0.0085479
330 0.0094293
360 0.007369
Table 4 Temperature and thermal error of orbital system
Temperature (°C) | Thermal error (mm)
Y axis part 33.62 0.039
X axis part 29.2 0.024
Spindle part 30.1 0.03
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