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Establishing a Novel Model for 5-axis Milling with Flat End-Mill
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Abstract: This study leads to some findings from novel formulae for path interval determination and a geometrical analysis of

machined surface features in 5-axis milling. Because of space constraint, we only describe the former topic in this paper. In tool

path generation, path interval determination is usually performed using the formulae derived from the geometrical relationship

between a path interval and a scallop height. However, the formulac have not necessarily been provided for commonly-used

cutting tools in every milling. The various insufficiencies gave authors a clear direction to this study. For path interval

determination, the novel expressions for filleted end milling were formulated with the reference to those of other milling tools.
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Figure 1. A schematic of 5-axis milling with a Flat-End-mill

Figure 2. Flat-end milling on a planar surface

2. 2 fmElzEiT H THARE KR OE

WIZHIEI% O B R i - r o & L, T
BT H BRI 5 Z ik =0 I A
TUEROIREEER E 2 5. Z D& E, R RITkr
HHZIRWTIEE 3 O KL 9 7R RBRE B 25 2
EINTED. HM3nbbrd e, ZiudssMEN
ORI E 720, TEREERL ZRKD 2 Z &id—
WANCIIREECH D, T2 TET, FPFH4IRT X
N, MRy OMEZE X, ZTOHLEE0,0) 8T
5. F72, BHOHRLE(K, V), r+h TORMEEDOR

1@ HRELL - 80 - #k 2 © A RFEL - 208 - i

947



Fpk 24 FE HAKRFEIFE

REO,r+h)ET 5. ZOR, Bl a=R, b= Rsinp
OFEH L5, r+ hZ2 ViU, FEH o GRERIEN
ToRELTEzZbBND.

2
x Mreh)-n) (2)
a b

EBIZ, 428 HMHOEM - Moty
RBreMzxfEMEE 2, TOBMHLORE LT,0)
ZRVILUE, BHOGERE L TkXEED.

2

2
X y
a a —_ (3)
a+r2+ b+r2
(a+r)

K2 EB)DD x IZONTRD D, ZDLE, x'BX
Wx, DHEAZBHES L7228 = x ZHAL, X4
5x,=L/2 L WVWHBBRERWD L, T ERKMEIX

L=2S (4)

k%b. ZZT,

~B++/B* - AC (5)
A

S =

ThHYH, KOFOHREHIIKD L HIZ725.
4 4 2 2
(R PR G e R
a a+r a a+r
b\ NUTTAY
B=|(r+n)'[= h
((H )(a) o(r+ )(CW)
b\ (b+rY 2
+(;) (a+r) ((a+r) +a )
4 4
_(é) a2_(b+r) (a+r)2) (7)
a a+r

—2(r+h)2(g)2 a*
Aoy (22 sy

_2(2)2(2:)2(&@”)2) 8)

948

FiEERRYE
L
2
< >
NN y
—
r

Figure 3. Flat-end milling on a convex surface
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Figure 4. An illustrative diagram of derivation
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