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A Study on the Chip Control in Machining
STS304 Using a Chip Breaker

Dong-Woon Yeom®, Ki-Hyun Yu*, Chin-Yong Cheong*, Nam-Seob Seo™*

ABSTRACT

One of the parameters that influence the productivity of every industry, involved in metal
cutting, is the chip [romicontinuous or broken chip.

Chip form varies according to machining conditions, material used, tool geometry and chip
breaker geometry.

Therefore, in this study we carried out the experiment on the chip control in machining
STS304 using an attached obstruction type chip breaker. Namely, with the change of a chip
breaker distance, chip breaker angle, cutting velocity and feed, which are cutting conditions,
we Investigated the chip control and cutting characteristicse in machining STS304 which is
well-known as a machining difficult material and produces a saw-toothed chip,

The results of the experiment are as follows:

1. The chip breaker distance and angle under which the preferred chip is produced, show

1.5m and 60°, while chip breaker angle in machining an ordinary steel was well-known
45,

2. During the cutting process, the change of feed than the change of velocity was applied

as cutting conditions, effects more clearly on the chip breaking.

3. Considering a whole surface roughness, it is not advisable to apply chip breaker men-

tioned above for precision cutting.

key words : attached obstruction type chip breaker (*24l 8 ZxE# <)), chip breaker angle(3
Halo]AZ}), chip breaker distance(H# o]A A=2]), chip control (] #°l), machining
difficult material (d2+4), preferred chip(¥Z% H), saw-toothed chip(FWE ).
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L : chip breaker distance
Le: contact distance of chip-tool
k : chip breaker height

a; chip breaker angle

L

Fig. 1 Attached obstruction type chip breaker

Table 1 Chemical compositions of STS304 and 8341(%)
C Ni Cr Si Mn P 5

5TS304| 0.08 [8.0-10.5(18.0-20] 1.0 20 | 004 | 003

5541 | 0.18 0252 | 0.84 | 0.018 | 0.012
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Fig. 2 Chip breaker setup
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Table 2 Geometry of chip breaker

chip breaker conditions
distance(L : mm) 1.0 15 20
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Fig. 3 Classification of chip form by K. Nakayama

Table 3 Cutting conditions

cutting speed [m/min] 50, 100, 150, 200
feed [mm/rev] 0.05, 0.1, 0.15, 0.2, 0.25
depth of engagement [min] 0.8
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Fig. 4 The relation between feed and chip form
(without chip breaker)

AZE golA 37 A= ol$E =38 29X
of gt AT olfe Frhe e UL Z AAA
'J FTaR, BEAAIEH 2& A BN
F2 TAAE dASt ik webd A 3 "4
& TS AL FPAE JBHolAG &
A% 7178 4Xe JEHE =4E Pt 3

._Q.rloohﬁ

Fig. 59 Fig. 62 A2#cA 758x 2% 7
&5 o4 Fof Wl weh 248 A ] o

A AsteA g BolZn gt A7y g7 324
o] AuH ALY AN&EA nPE Fote AclmE ¥

A8 A& 71987 =gl vt Fdih. Fig. 69l
A ABHo)AL ZE 60°2 A k3, FHo
A9 AZE 1.0, 1.5, 2.0(m) = RHAA 272

sl "0 LA1.0 {mun]
g --@-- L=15 [mm] »
£ |-t L=2.0 [mm] F
o 60 g
% 40 TR
H ST
£ a20f : .'ﬁ" .
g {0
0
00 Ju Rt
3 3 s
chip form(cf. Fig.3)

Fig. 5 The relation between chip form and percen-
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Fig. 6 The relation between chip form and percen-
tage of produced chip
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tage of produced chip
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Fig. 9 The relation between chip form and percen-
tage of produced chip
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