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A Mechanistic Model for the Prediction of Cutting Forces
in Band Sawing

Hoon Jeong*, Tae Jo Ko**, Hee Sool Kim**

ABSTRACT

In this research, in order to predict the cutting force using a mechanistic model, specific cutting force was
firstly obtained through the cutting experiments. Band sawing process is similar to a milling, that is multi-
point cutting. Therefore it is not easy matter to evaluate specific cutting force. Thus, the thickness of
workpiec was made smaller than one pitch of the saw in terms of fly cutting in the face milling process.
Then the cutting force was predicted by analyzing the geometric shape of a saw tooth. The tooth shape
used in the research was raker set style that was generally used in band sawing. And a set of teeth is com-
prised of three teeth, those are ranked as left, straight and right. The mechanistic model was developed in
this study considered those shapes of each tooth. From the validation experiments, the predicted cutting
forces coincided well with the measured ones. Therefore the predicted cutting forces can be used for the
adaptive control of saw engaging feed rate in the band sawing .

Key Words : Band sawing machine(®§714)), Cutting force(248), Prediction(dZ),
Mechanistic model(5829), Multipoint cutting(c}Q144}), Saw balde(F2), Saw tooth(FY)
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Fig. 2 Cutting mechanism of band sawing
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Table 1 Experimental conditions

Cutting speed (m/min) 30, 48
Feed rate (mm/min) 15, 40, 84, 189
Tilt angle about X axis (rx) 5
Tilt angle about Y axis (rz) 6°
Saw blade dimension (mm) 4670x38x% 1.3
Sampling frequency (Hz) 1000
Number of sampled data 1024
Workpiece material SS41
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(b) cutting speed : 30 m/min, feed rate : 189 mm/min

Fig. 9 Measured cutting forces with fly cutting
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Fig, 11 Measured and simulated cutting forces with fly cutting
(cutting speed : 30m/min, feed rate : 84mm/min)
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Fig. 12 Measured and simulated cutting forces with multi-
point cutting
(cutting speed : 48m/min, feed rate : 189mm/min)
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