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A Study of an Effect of Tool Offset on Cutting Precision
Considering Cutting Force in Polyurethane Foam Cutting
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Abstract

It is possible to shorten developing process by making model using polyurethane foam in the area of
automobile developing process, etc. However, this skill is too difficult to be of practical use because
machining is not easy due to characteristic of polyurethane foam. Domestic and foreign automobile

company use clay, polyurethane foam,

etc., those are easy to handle and to make model after

completing design sketch. But these materials is difficult to be machined and be worked by human's
hand. There are so many difficult problem for machining by making model using polyurethane foam
since cutting of elastic body like polyurethane foam has never been studied. Therefore, in this study, it
is investigated to measure cutting force that is generated in case of polyurethane foam machining, and
to make systematize tool compensation of polyurethane foam cutting work on automobile model by

modification of tool offset method on existing steel.
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Fig. 1 Concept in the inverse offset operation
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Fig. 2 Tool model
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Table 1 Mechanical property of polyurethane foam
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Densi Hardn Elastici

Type (kgx:g (kg/(314ﬁ;z:f)) Conttcion | ST

(ke/em)

Al 40 25 1.2 0.60

B | 33 22 1.0 0.50

c| 22 15 0.8 0.40

D | 15 11 0.6 0.35
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Table 2 Cutting conditions

Fixed conditions Variable conditions

Feed speed Rotation frequency
50 mw/min m
Case (rpm)
1 ) 500, 1000,
Cutting depth
1500, 2000
5 mm
Cutting depth Feed speed
5 mm (mm/min)
Case
2 ,
Rotation frequency 30, 40, 50, 60
1000 rpm
Rotation frequency Cutting depth
1000 rpm (mm)
Case
3
Feed speed 3, 5,10, 15, 20
50 mm/min
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Fig. 7 Graph of measuring result
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Fig. 11 Tool offset for cutting by CNC

Fig. 12 Finished product of polyurethane foam
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Fig. 13 Comparison of measuring data and CAD

data by software
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