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Selection of chip breaker based on the experiment
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ABSTRACT
Chip control is a major problem in automatic machining process, especially in finish operation. Chip
breaker is one of the important factors to be determined for the scheme of chip control. As unbroken

chips are grown, these deteriorate quality of the surface roughness and process automation can not be

carried out.

In this study, to get rid of chip curling problem while turning internal hole, optimal chip breaker is
selected from the experiment. The experiment is planned with Taguchi’s method that is based on the
orthogonal arrary of design factor. From the response table, cutting speed, feedrate, depth of cut, and
tool geometry are major factors affecting chip formation. Then, optimal chip breaker is selected and this
is verified good enough for chip control from the experiment.
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Table 1 Experimental setup

NC Machine(DNC-2 : 6%)
S$25T PTFNR/L 16
forged SM45C

Cutting machine

Tool Holder

Workpiece

Fig.1 Insert specification used in the experiment
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AAEPANA Figl® 2L gy7ixe 334 o
o] Az HALE, old4%, AAYols
HEstd d¥ sHAF7E 433 g4 99 19
Y4 Taguchi®¥'de] 2 2 F(Orthogonal arry)§<
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T Ao mEA] Aol AL EE Atz v go] A

49 2w Uz Be AANE 2AY B4 )
Yoz P W 4YARE e F

S/N Ratio =-10log(1/n(y1>+y22+y3%...... +ya) (1)
o710l A ne APDERSF y,& uE folg o)t

e A¥EAE EYE $HEoEe v
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Chip breakingdl <9&&e] Z<A=HStrong Factor)&
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Table 2  Factors and factor levels

4 i ol

= |AAAgol [B. T84 C. A& Dold&®
1 02mm |TNGG160404L 107 m/min | 0.1 mm/rev
2 { 05mm [TNMMI160404H 150 m/min | 0.2 mm/rev
3 TNMGI160404A 214 m/min | 0.3 mm/rev
4 TNMG160404KA

5 TNMG160404-55

6 TNMG160404KC

7 TNMG160404AC

8 TNMG160404KM

Table 29 #°¢] Chip breaking® 93& Hx=
QAR FTYES, A, LR, ojlgEEE
Iejstn AAtHdE Haje] shsd Hdek HAa
o] Hol A o]FolA A} YA FHL o] F
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o d3g wxYgol 1839 APToz QAo
A%s9 H77F 7158t Table 3& o] A$9 A=
W& vEhdd
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Table 3 Orthogonal array

deWzE |AdAol [BETHY [C ANEE DoFE4E
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 1 4 1 2
5 1 5 2 3
6 1 6 3 1
7 1 7 2 1
8 1 8 3 2
9 1 9D 1 3
10 2 1 3 3
11 2 2 1 1
12 2 3 2 2
13 2 4 2 3
14 2 5 3 1
15 2 6 1 2
16 2 7 3 2
17 2 8 1 3
18 2 1) 2 1

Aee) B ue HAL4HE AA FELS Y
galstz] @7 WEo) EW3 FAY Taguchi EH°)
Bo) "ozt = APdNE FT I AAF
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Table 49} 7to] S/NH|(dB)E T3

Table 4 S/N Response table

A9ds 1 2 3 4 5 6 7 8 9
sNw |92 | -20 | -4 |-602] 20| -20[ -10 | -20 | -20
AP 10 11 12 13 14 15 16 17 18
S/N H] -20 | -20 | -12 [-148]| -20 | -13 {-13.01]-13.1] -20

0.

Table 4= Table 3& 242 A¥3F delg o]t

Fig. 2 Chip formation by Taguchi method
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Tabel 5 Response table
Label |A. A2tgo] [BEZTAAY CAMNEE [DolFEE
1 1457 -17.3 -13.54 -16.53
2 -16.17 -20 -16.07 =181
3 . =998 -16.16 -15.32
4 -10.43
5 -20
6 ~16.5
7 -115
8 -20
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Fig. 3 Response graph
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7 1w °l& chip breaker’} #43x Q= TF
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. 22 chip breaker7} Z43: TREHAM =
ol & X9 o), &7} chip breakingol Z 3§ <129
& Strong Factor2 A€ ® 3% F7e] Agojr &
T St

106

0.1 0.15 0.2 0.25 0.3 feed (mmirev)

(a)lst verification
cutting
speed

{ m/min)

150

106

0.1 0.15 0.2 0.25 03 feed (mmiey
(b)2nd verification

Fig. 4 Different Chip region (Tool No.3 "TNMG160404A)
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AA AdHlM e ol Table 63 o] Mug =
TE ANZRAG g AN A Ao 5w A
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A% m@stel Ay Feiste] TN A g
sheich.

@8, 24 Zolt 05mmUWHET 02mm 6}
W 4% B2u4e deuds] ded g g
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Fig5t Table 68 HASE, o445, EW 7
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Table 6 Measured surface roughness data

A% | olgas 1848 28|48 HEHEZ (Ra)

mmin} | (mmvrev) | 1818 2siA12aH]o88S] SuM AVE
106 0.1 2.62 2.91 247 | 3.02 11.02 2.76
106 0.15 3.09 2.74 2.84 | 3.15 11.82 2.96
106 0.2 3.86 3.99 3.76 | 3.76 15.37 3.84
106 0.25 4.43 4.65 4.25 43 17.63 4.41
106 0.3 5.57 6.2 623 | 5.25 22.25 5.56
17 0.1 2 1.98 2.86 2.4 9.34 2.34
117 0.15 2.24 215 2.18 | 2.55 9.27 2.32
117 0.2 3.3 3.35 3.04 | 3.09 12.98 3.25
117 0.25 3.64 4.08 4.24 | 4.14 16.35 4.09
117 0.3 4.39 4.6 585 | 591 21.05 5.26
150 01 1.45 1.61 1.33 | 1.55 5.94 1.49
150 0.15 2.09 1.79 2 2.09 7.97 1.89
150 0.2 3.13 3.04 3.32 | 3.22 12.71 3.18
150 0.25 5.38 5.29 4.77 4.6 20.04 5.01
150 0.3 7.23 7.08 7.07 | 6.72 28.1 7.02
192 0.1 1.15 1.2 1.24 1.2 4.79 1.2
192 0.15 2.03 2.02 203 | 2.02 8.1 2

192 0.2 3.22 3.38 3.36 | 3.22 13.17 3.29
192 0.25 5.31 5.43 495 | 535 21.04 5.26
192 .3 6.32 6.2 7.01 6.83 26.36 6.59
256 0.1 1.32 1.29 1.33 1.35 5.29 1.3
256 0.185 2.11 1.99 1.94 | 2.05 8.09 2.02
256 0.2 3.28 3.36 3.49 | 3.27 13.4 3.35
256 0.25 52 5.03 5.11 5.11 20.45 5.11
256 0.3 6.6 6.89 6.3 7.42 27.21 6.8

surface (um) S 25
275
rfughness (535535355555

feed rate

cutting 150 (mmirev)

\VY,
speed 107
(m/min)\

Fig. 5 Surface roughness graph
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Fig. 3o 9&d AALEr7 =13, o$&5E7t
WE A% Chip® breakinge] & o}FolAdt}. Fig.
49X Tool insert #3(TNMGIL60404A)2] 7 9-o &=
AaEr el o)FE TR g AT FF P4
o} Chip breaking®l W& Strong Factor® 2§
st A T AA G35 AA AHE BAFD
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A4 Field testll A= Mg FF2 @At
A zA(AAZ 0] 0.2mm, 3 A4 550 rpm, °lE4%
E 012mm/rev)E A& A& o, b4 Chip
o7 & FAHT o AXMxogRH PR
Taz FUERE(Ra)E 23(pm)BE 22X ¥3@
Holdoh

Table 62 datagts #4334 T 834
#3(TNMGI160404A)9] Y& AH&3tS W e
=7} 150 (m/min), °l$<£%E7F 0.1-0.15 (mm/rev)
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A8 e 21§ chip breaker 44 & %% Chip
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ol 53], A2ate] %ol Chip breakers
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FT FAAME olFERdd A N E TS
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3. e Aazdel 494 Chipsl ddele A

AEEE QB3 ol$E&EE 2 Aol {3 w4
W A AMNEEZL g1, ofsrr G
Aol X*F ettt wetA Axle housing WA A
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