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Effects of cutter runout on end milling forces I

-Up end milling-

Y. M. Lee(Mech. Eng. Dept., KNU), W. S. Choi(Mech. Eng. Dept., MYU),
T. S. Song, O. J. Kwon‘, S. K. Baek(Graduate School, KNU)

ABSTRACT

In end milling process, the undeformed chip section area and cutting forces vary periodically with phase change

of the tool. However the real undeformed chip section area deviates from the geometrically ideal one owing to cutter

runout and tool shape error. In this study, a method of estimating the real undeformed chip section area which

reflects cutter runout and tool shape error was presented in up end milling process using measured cutting forces.

Size effect was identified from the analysis of specific cutting resistance obtained by using the modified undeformed

chip section area.

Key Words : Cutter runout (37 #0}®), Size effect (A5~ & 3}), Undeformed chip section area (V] #1383 &),
Cutting force (d2}3), Specific cutting resistance (8] 2}4 )
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Fig. 1 Cutting model of up end milling
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Fig. 2 Coordinate system for up end milling and
cutting force components
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Fig. 4 Cutting edge length depends on cutting edge
position
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Fig. 5 Undeformed chip section area(mm’) for up end

milling

Table 1 Cutting conditions

Radial depth of cut, a (mm) 1.5
Axial depth of cut, b (mm) 12
Cutting velocity, V (m/min) 90
Radial rake angle, a.( °) 8
Helix angle, 8( °) 30, 40, 50
Number of tooth, z 4
Feed per tooth, S, (mm) 0.06
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Fig. 8 Modified undeformed chip section area(mm?’)

and sepcific cutting resistance(N/mm®)
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