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Theoretical Modeling for the Prediction of Face Milling Forces

Kug-Weon Kim*, Woo-Young Lee” and Sung-Joo Choi®

ABSTRACT

In order to design establish automation or optimization of the machining process, predictions of the forces in

machining are often needed.

In this paper, a theoretical model in face milling is presented based on Oxley's

predictive machining theory, where the cutting forces are predicted from input data of fundamental work material
properties, tool geometry and cutting conditions without any preliminary cutting experiment. A simulation system
for the cutting forces in face milling is developed using the model. Milling experimental tests are conducted to
verify the model and the predictive results are compared and discussed with the experimental results.
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Input: Cufting conditions:
Tool geometry, Work material

| First simulation step; i=0; Set force initial; |

First tooth segment; j=0

¥
| Calculate the currentangle position |

| Calculate the instantaneous chip thickness |

Calculate the cutting force on this tooth
Using Oxley’s predictive machining theory

| Force transform and add up |
T

Qutput: cutfing forces

Fig. 4 Flowchart of the simulation system
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Table 1 Workmaterial and tools for experiment

* SM20C

Workmaterial length 100mm, width 45mm

diameter: 100mm
axial rake angle : 7°
lead angle : 15°
radial rake angle : 0°

Tool

Table 2 Equipments for experiment

Equipment Specification Maker
Milling machine HMV-F1100 Hwacheon
Dyn;rﬁgr'neter 92578 KISLER
Aﬂ‘;ﬁﬁa . Type5019 KISLER
A/D Converter 6035E In':;lta:ﬂ?nne?:ts
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6 Predicted and experimental cutting forces with
0.4mm depth of cut, 267mm/min feed rate and
370rmpm cutting speed
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0.4mm depth of cut, 267mm/min feed rate and
750mpm cutting speed
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Fig. 8 Predicted and experimental cutting forces with
0.4mm depth of cut, 342mm/min feed rate and
750rmpm cutting speed
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Fig. 9 Predicted and experimental cutting forces with
0.2mm depth of cut, 342mm/min feed rate and
750rpm cutting speed
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