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Improvement of the Surface Roughness
by Changing Chamfered Angle of the Insert in Face Milling

Won Tae Kwon*, Seong Sei Lee**
ABSTRACT

A milling process with 45 degree chamfered inserts produces a perfect flat surface only in theory. It is due to
many unwanted factors including thermal effect, dynamic effect, the problem of the controller used and the
problem of accuracy of the machine tool. In this study, introduced is a method to improve the surface roughness
by redesigning of the chamfer angle of the insert, which traditionally has been 45 degree. First, the relationship
between the fixed machine coordinate and the relative coordinate on the insert is derived. This transfer matrix is
used to determine the new insert angle to maximize the flatness of the machined surface. A newly designed insert
is manufactured, and used to carry out the experiment. It is proved that the insert designed by the proposed

method produced a much flatter surface than a traditional one.

Key Words : Face milling (8712 %), Chamfered insert (B ¥ <14 E), Chamfer angle (83 Z}), Surface
roughness (¥ 72 7]), Coordinate transformation (ZFE%¥ 3§

el HHo g Y e 9% A @ ezfo|d),
2 F&0) Wkl ¥ A o] AFoAE FAV)AY AUz 9§ o
=) , T AE RASE SES AN 3F7A AL
A7 9 FRAAY Ay 7 AHE € mE 7z BRIz Auno REcso] z2ydd A
Fe 228 adot. FANASN Aol FY X AunE THFTh og} go] E&I|A A
HAgo e BE7eta 7t EUL MY X7t ax 2ddM EEARYE dAsEE 9T E o
2ed 1 ol ted zrh A wAs TF uhs) e

Al Aol 7dd exoln T A 3] GuPEs EWALY) dZEdo] ojFugs 1o
A AAY ADE BAolw A AAE AEBHY sz W] 2HAAE wesc Ao

Aol #¥E FAloln vt ez A FA

ey 20004 104 274 HF
* AEgAdd S a 7] A 2 F st
*% AgAgusta NAFRFE oet

155



Ady - o)A :

ST AU A1gd A7E

RE FE5AANE q]—;}b
Zheng® A=A A ol &5l FHEAAE
Artste 2l& Aetst FA49L Ankaeid
A Aure] 7]setH RS }}E‘ﬂ?}% %5}04 ‘4’5}
W12 Ploughing 7o) &

a3t e A4}
g3l 2 & AMEY AL At °]
o300 AmuRe] Aay oSN T

=21 7
& Aeldtn 374

P = AR EE Li
o

z& _1>
-ﬁlﬂ‘f.r

9 o

ol g3t} AHS FHE &
%-5-}‘01 ];1% 7HA—]5:,] ;g}\l-e:l 1:!1:410 Zﬂ/\]@]‘%‘\:}:

olE dAF= EHARNE 22353 A=
Wol uel FRAAYNE dFstu AW F5A
Bl A FAPEL FAT EDAL)
B AFEL FUAAI TS FE 84 T
FZ3A ) e A7 Bl 7‘9335101 %3‘4 #
EjZA) 9] vlatatH g atel disiMe A8 it §l
o} AEle] BaAEsN el A %g Fe A
Bel sleed Bae] #@ AFE A9 A7A

ta

!

=

g go] WA dRe B9 A7) BFHA.
Te o] ATEL A, ANES AFAYIE T,
JINE So] ghulalA ARHYL &3 gol %3

Acke 7HAolA Attt shAlwk, A Az
HGAZol} 2PAA 28 AHEATE AXMNES AH
o AGAAE FANN LA} WAL FHH
W, rA8 ex= ZuALsle 7tz vehan,

o wRINE FUBLAF F a5°e] AHLL
e JNER 4°EZE 2E ARG FAS
Pug 4EE o Bt EAXEE o] 9
stof QIMES] BWZEE uhEE WEe AN
o +RF AL Adels] Astel FERYel
}\;1 7]5]_5-],;31 Eg]o or:_f)—]_od 0u# o] Ut—ﬂo u].El—
o WWAES A% ANES BHLAS ANA
o WstE 2teE 2= JAES 2e ALz
A ud o 2 PEs 44dTE Ag 4¥eE

2.1 ®EAS He

7188kl magS ¢ Fig. 1914 5709
AR A7 AARAG. XYz HEAE o] =EA
AHeEE FRA9 339 7iFE AEAEA 1A
S 9AHoE st YWEE AULHIF A FJ=

Z o Z'(Spindle dlrecnon)

I

Spindle

X"

XYZ: Reference coordinate(origin: 1)
X'Y'Z': Coordinate considering spindle tilt(origin: 2)
X"Y"Z": Coordinate in the center of the cutter
(origin: 3)
TRA: Coordinate at the tip of the insert (origin: 4)
TR'A" Coordinate after rotating tool angles about
TRA coordinate (origin: 5)

Fig. 1 Coordinate on the machine tool
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Fig. 3 Coordinate transformation considering
spindle tilt
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where tang’ = —tana,

tand’ = M— 4
cosa

a’ = rotation angle about R

b’ = rotation angle about T
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Fig. 4 Identification of the inclination angle of the

insert from the machined surface
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Fig. 6 Newly designed and manufactured insert
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