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Effect of Chip Breaker Shape and Cutting Condition on
the Chip Breaking and Surface Roughness

Uo7l Bred ¢ %0l g 2F
Ki-Chul Ra-Soon-Ho Tae-Byung-Kon Lee

ABSTRACT

Chip breaking is important in lathe work for maintaining good surface of the products and safety of
operator. The purpose of this study is to investigate the performance of chip breaking and chip shape
resulted from the carbide inserts with grooved type and obstruction type chip breaker.

Experiments have been performed under the following cutting conditions; (1) constant cutting speed
with variable depth of cut and feed rate, (2) constant depth of cut with variable cutting speed and feed
rate. Also, the flying distance of chip and it’s distribution have been investigated.

As a results, good performance of chip breaking can be obtained for small radius of curvature and land
width of grooved type chip breaker. And the thickness of chip increase with the increase of feed rate and
decrease of cutting speed, and the chip breaking becomes easier with the increase of chip thickness due
to the large deformation rate. Obstraction type chip breaker shows better performance of surface
roughness than the grooved type. The flying distance of the chips over 90% are less than 1 meter, and
the distance decreases as the feed rate decreases.
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Fig. 1 Two typical type of chip breaker
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Fig. 2 Procedure of chip curling®

1e 34 2713807 A8 HASEE 42
gl Fig. 3014 violEdd el A AclNE )
Yoz FYSYL Wol e AyHyEt 3
3} S EAR Alold] 2g3he FYLAE(M,)7
Al gsw Yo Aewrh

M,

Fig. 3 Bending moment and chip breaking®
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I =contact length between the chip and tool

In =chip-breaker distance, h=chip-breaker
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ag ==chip thickness
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l; =contact length between the chip and tool
1, =chip-breaker distance, h=chip-breaker height
a; =chip thickness

Fig. 4 Chip radius of curvature in integral
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Fig. 5 Chip radius of curvature in attached
obstruction-type chip breaker

Fig. 6 Chip radius of curvature in groove type chip
breaker

3. alfd

31 &2 @Y 9l Aok

379 Fud o)A ¥ et &, o
&% 2 gagoe] wiziAe o AERY, Y49

20

AN 2 P9 IALE 5 FHHES 43
o
311 M

2 978 F9sEd Y Ave Waaw
olw F2& Table 19 HEFAATE

Table 1 Specification of lathe

swing over bed 400mm | bed
distance between center  750mm | range of spindle speeds

0X1580mm
59-1400rpm

3.1.2 A2z

Yol A8 AAAE 273 30-40mme] AR
SM45Ce] 47%E AHg¥en, 1 3FPE
Table 28} 2t}

Table 2 Chemical composition of workpiece material

Chemical Composition(% )
C Si Mn P S
0.42-0.48 | 0.15-0.35 { 0.6-0.9 <0.030 <0.035

Table 3& 43¢ A4 % 132m/mind A o1 %
&5 & 0.10-0.50mm/rev, ZA2}ZolE 0.25-2.
O0mmz 2392 w9 Fo P47 ALY
i Azl

Table 3 Experiment cutting conditions

i cutting speed(m/min} 132
inj
o ”g feed rate(mm/rev) 0.1010.20]0.30]0.40}0.50
condition
depth of cut{mm) 0.25]0.50] 1.00] 1.50] 2.00

AL} o4& Wl Uig o P4
AGAdYgel U ANz2AL AAVS £28 1
239 Table 49} 2o], YAF H2bzlo] L
ommellAy A4 E 88, 132, 189m/min, °l&&
EE 0.10-0.40mm/rev® *H3}35ch

Table 4 Experimental cutting conditions

cutting speed(m/min) 88 132 189

depth of cut{mm) 1.0

feed rate(mm/rev) 0.1 0.2 03 0.4
3.1.3 3+

Aol A8 2ART ANEE Zule] 270
AzPAZF & X9 AFF Fig 79 2 B2,
B25, D05, D10, D25¢] 571X & A839 1 Fig.
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Fig. 7 Carbide coated inserts

SRR MM SSIX| H9A H4Z 94d 123

ool MY ekl & e FHUHEY Uikls Ee

Fig. 8914 B20, B25& W4k G adoln)
D05, D10, D25 thiatd 1% 9y ydoe 4
}xAR7\2 BoiEgste Yehd oo

136 0.23
B0 }'———~———j:l‘ P 0.63
\ —
1.90 0.31
B25 T2 11.0

D10

D25
\\. \_/—\/\/1
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Fig. 11 Feed-cutting speed for the B0 insert(depth of

cut 1.0mm)
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Table 5 Chip thickness for the cutting speed and feed
at the constant depth of cut, 1.0mm{unit : mm)

velocity(m/min) 88 132 189
feed ’a‘e\y?" °f\ B2s | pes| B2s| D25 | B2s | D2s
(mm/rev) insert

0.1 0.30]0.33[ 0.33] 0.32[ 0.26] 0. 24
0.2 0.52]0.55]0.50] 0. 52 0.46] 0.51
0.3 0.841.00] 0.73]0.80] 0.74[0.77
0.4 0.97]1.12[1.12[ 1. 04] 0.96 ] 1.0
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Fig. 12 Chip thickness for the cutting speed and feed at
the constant depth of cut, 1.0mm
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a . chip thickness

dn  : chip-breaker-groove depth
en  :chip-breaker land width
h . chip-breaker height

If - contact length between the chip and tool
In  :chip-breaker distance
gn  : chip-breaker-groove radius

R : bulk ratio

Ihip - radius of the chip curvature
a : chip-breaker wedge angle
P, chip-breaker angle
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