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The Analysis of Sectional Cutting Chip Area for End-milling Machinability Improvement
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Fig. 1 Schematic of sectional cutting chip area in the flat endmilling
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Where, lf Step over length, 7; : Radius of surface

0 : Angle between step over and origin of surface

4 (1A T a9k 05 olg31od SAvBa ARPEAS THO
24 4 Q)5 2ol BR ANS 98 H(PO-P3)E 7 % 3tk

PO: [x, he z] Original cutter contact point

PO [x’ ,y '] =POR(a)]

P4:[x", y" 2" |=[x"y 2 ]R(6)]

Pl:y= (x x)cot9,+y

P2.:y=(x—x")cotd), +y"

P3,.— (x—x" )tand, +vy" = (x —2")coth, +3/ )
Where 6, : Tilt angle of tool
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Where, A, : Sectional cutting chip area
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If convex, y=

Ifconcave, y=—

Where, t, : Depth of cut
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Fig. 2 Schematic of sectional cutting chip area in the ball endmilling
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PO :[x',y,z']=[,0,1]R(a)]

Pl:[x",y" 2" | =PO[R(0)]
Pl.:y= 2o (x—x")2+y
P2:y=— rgf(X*X”)2+y”
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Where, 12
[, : Length between the center of rl and the center of r2

: Radius of cutter
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V2= (z—a' )2 +y )dw

—rycsch,)dx

/ (= —(e=a")+y" )dz
—ryesch,)dx (6)
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If convex, y=
If concave, y=—1/(r, — ta)2 -
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Fig. 3 Schematic of sectional cutting chip area in the ball endmilling
with straight flute contacted

Whenball endmill (t, > t,,,.)

PO : [x',y,2z']=[1.,0,1][R(a)] : Centerof cutter
PO:[x",y",2" | =[x,y 2" ][R(0)]

P3,: [X3,y3, z3} =0, Ty, 1][R(90+9t)} + [X/,y/,z'}
P4, [x,y,2,] = 0,1, 1][R(90+0 )]+ K",y 2" ]
Pl.:y=(x—x;)cot(—0,) +y,

P2.:y= (X_X4)C0t(_9t) +y,

—\/rg—(x—x')Q-O-y' = \/rg—(x—x”)Q-i-y” 8)
A, / (z—

+ A/JL1 T— T, )eot(—@ )+y3)dx
o) w
*L/. ((z— x4)cot( 0t)+y4)dz )
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Where, t

T ) +y )dx
/ (— rgf(x*x”)%ry”)dz

: Maximum depth of cut without straight flute contacted

max

4
FEg FA3 g e dubae HF387] Yt ofef
Table 13} 22 AA2AE T HE&T & =T Lutyd)
o% @A} A48 CAD SWel| o3t &S 45 Blastiint.
Bl Z7} Table 2 © Table 33} 22 107}A] 7FFF el A -2

Wad oA dAse AHE BATH

Table 1 Cutting condition in this endmilling

Plane Surface milling if‘:gagﬁ anrgr;illing

milling convex | concave | convex | concave
Depth of cut, ,, 2 2 2 2 2
Step over, I 1 1 1 1 1
Radius of surface, 20 20 20 20 20
Radius of tool, 7, 6 6 6 6 6
Initial Rotation angle, v 45 45 135 45 135
Tilt angle of tool, 8, 0 0 0 10 -10

Table 2 Compare between A, and A, in flat endmilling

P1an e | Surface milling S&?:?]Cglt anrgnlielling
milling
convex | concave | convex | concave
A, (mm?) 2 1.6781 1.8879 | 1.6208 | 1.8247
A, (mm?) 2 1.6771 1.8877 | 1.6206 | 1.8245
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Table 3 Compare between A, and A, in ball endmilling

1 Surf: illi
Plane Surface milling \lifrité}ilcteilt anrgnlzs ng
milling
convex | concave | convex | concave
A, (mm?) 1.993 19863 | 1.9669 | 2.077 | 2.4444
A, (mm?) 1.993 1.9862 | 1.9669 | 2.0772 | 2.4446
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