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Chip Breaking Characteristics of Cold—-Drawn Free Machining Steel
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Abstract
In this study, to assess chip breaking characteristics of cold-drawn free machining steels, a

newly developed non-dimensional parameter, chip breaking index, Cg has been adopted. And for

comparison with free machining steels, chip breaking characteristics of conventional carbon steels

were investigated.

regardless of steel types.

chip breaking are relatively shorter than those of conventional steels.

chips were obtained from wider range of feed rate.
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Properly controlled chips were produced with the Cg value of 0.05~0.2,
In case of cold-drawn free machining steels, however, cycle times of

And properly controlled

Chip breaking index(3 & ©X|<=), Free machining steel(#27), Chip breaking
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Fig. 1 Chip curl radius.
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Table 1 Chemical composition(wt%) of workpiece

materials.
c Si Mn p S
Bi-S 0040 0052 12 0081 0312
Pb-S  0.090 - 10 0070 0320
$S41 0160 0218 0562 0013 0015
SM20C 0273 0221 0514 0033 0029
SM45C 0427 0218 0679 0011 0015
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Table 2 Cutting conditions.
Cutting condition

Cutting speed Depth of cut Feed rate
(m/min) (mm) (mm/rev)
0.07, 0.15, 0.24
100, 200 2 0.30, 0.35, 0.45
054
4. A9 EA
41 394
Fig.3[al, (bl Z72 AHA4%  100m/min,
200m/min A EA AAE He Apdolrh

A48 AL A6 wEl tAh AolE Roln
Qo A4 dasHx ¥ 943 JH(unbroken
chip)t Hdto] o]Foz dd¥ H(broken chip)
o2 FEAch
A48 e 3 ol&HYdA doixin A
AFA g7 dE Ao Mgo) F3
T ARHETH SR ddo] Aol
o B ddgese T2 ETHY
FETG Yol 4HHNAY A58 IJY
FEEE JE HA BHAAM A
A (uncontrolled chip)e& EF T
Aem, Fig3lal, [b]lol 12 FAIG FFA
A8t
2 AgeA Add 29d He grE 3
B EREC g8 oay Hom ¥FY
Aoy olFe Avlel wEkA FAHoR A4
& Aote UERdTE Hl R 22 ol WY
Ae AdEE 29y Fo FACE ko, A
To] FREolY FTF9 AFHETH HE3Y
T Hol Feste BEUEY} o} HF FHA IFd
o] o]FojAA Y3 ol AE 44 F 6EE
9z Fe| & vehly dAgdc. 6EE 91y A
< HEEY BHAAM FaA"  FH(under
controlled chip)e2 #F& 4 29, Figlla),
[bloll T2 FEAIG vl24 FL FGoA LA}
et
olgo] AR wa JL FAYAH, F9

2

=]

aL

—
[¢]

OLI‘IF

¥

)
o

&

[

ie s
ofh oft

o

o b Lot oox

A o

o

=

=]
=8

ot 4y ot

=

=

X 5

£

o]

Ago] FRAZolt FT AKATH FEH3A 3
A Adolvt JFFQol AFHes Hdo] o]F
ojxm, Cax el & detdch CAE AL J¥
2ol FHANAM HAAEY FH(proper controlled
chippe 2 7% + 3o, Figlla), (b1 b

T

FGalA LA

SN N e
Bi-S I R R EAR MY P
cu i YOS N/ P 3
3 X H -
R R A N Y
Pb-S_? N e i e i Nt
[ L P FASIFOR B Rall it
%
(ORI ¢ (IR (T | N
$S41 f(lﬁ«‘. > 3’* N IR
J |, yle tis fUTY | A
) ~1 .1 .\-’-' e ‘;' oy
smzoc! AP RIPEIRD KEA
([ ~ 1 ; —: ot IS ,~"
I “\J)\,,‘: N e
SM45C (A, U ;
AV LI ‘q@. LY
2 A E \’ ¢
eed 0.07 0.15 0.24 0.30 0.35 0.45 0.54
(a)
; T ey ) Y (¢ s.
. e ~ COL NS )
Bi-S S ; J"% ;;\: SN
CUO vl 2 eNT" s .
' 4 I W "'," Wl
) A R PO
- a= e s (V L LS
. e ¢
SS4t D "‘W.‘[Iﬁ" a v ',‘aI,]“‘«“A
3 LIERYIE P L
—s - N 3
jd U B - ~
SM20C | & B ,"‘.;%7 , s
] ¢t e 2 L N
g'&,p‘)("df“. a2~
SM45C ﬁ ~\S"ﬂ(\v o }\ 9
- O U A
eed 0.07 0.“15 0.24 0.30 0.35 0.45 0.54
(b)

Fig. 3 Chip diagram for (a) v=100m/min and
(b) v=200m/min.
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Fig. 5 Chip breaking cycle time, Ts(ms) vs.
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Fig. 6 Chip breaking index, Cg vs. Feed rate,
flmm/rev) of cutting (a) v=100m/min
(b)v=200m/min.
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