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Tool Wear of the Tungsten Carbide Tipped Circular Saw

Jae Woo Lee*

ABSTRACT

In this study, the carbon steels, SM20C were machined with the tungsten carbide tipped circular saw to clarify
the cutting-off characteristics in terms of tool wear. The results show that an improved performance in view of
both the tool wear and the cutting efficiency was obtained by using oil base cutting fluid at the cutting speed of

100m/min with the feed of 0.06mm/tooth. The rake angle of 10°,

clearance angle of 8°, nose radius of RO.1mm,

and end cutting edge champer of 0.1lmm X25° are believed as the best tool geometries. The tool wear decreases
due to using the saw of the disk of STS5 and the tool material of P30.
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Fig. 1 Saw blade engagement in cutting

Table 1 Cutting conditions

40, 70, 100, 130 m/min

0.04, 0.06, 0.08 mm/looth

dry cut, oil base fluid (Type 2),
water base fluid (W2)

Cutting speed, V
Feed, f
Cutting fluid

Table 2 Tool conditions

Saw diameter 360mm
Tip number 60
Disk thickness 2mm

Rake angle, o 5, 10, 15(deg.}

Clearance angle, » 5, 8, 12(deg.)

End cutting cdge shape, S| C=0.05x25, 0.1 x25°
(C=cham{er, R=radius) R=0.05, 0.lmm
Nosc shape, N C=0.05x25", 0.1x25°
(C=chamfer, R=radius) R=0.1, 0.2mm

Disk material STC5(HRCA43, E=205MPa)
STC7(HRCA43, E=210MPa)
STS5(HRC43, E=214MPa)
P10, P20, P30, P40

1, 2, 3, 4KN

Tool material

Tension force of disk
side face, F
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Fig. 2 Effect of cutting speed on flank wear
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Fig. 3 Microphotographs of tool wear pattern at the
different cutting speeds
(L=20m at same conditions as Fig. 2)

ZoA HAad A9 g dalde] AAZF =
o] ¥AH o] 9lom, 100m/ming LENHE 3
dA el Aol (abrasive wear) FEZ 2ol
160m/min8] 2§+ vt de wAHg gdde] B2
HRon, olzigh #49 A =L JAF o= 3
B FAY vAIFEQ S2Elda datvlde] B
Ao A% Aoz BHHTL 70m/ming AEE
Zol A= 40m/mind® 100m/min®] =3t Ax el o}
4 AeE5 8gon, 130m/ming 3 -$E 100m/min
F 160m/min®] =7+ AE 9 uld FYE vl

e b

>

Fig. 4% Fig. 28] dezAox Hs AL
Ao #@rZ ANE 2tk 40m/ming HE
A Hag A4 dddd 379 9 A%
o WE #Be &ade) BEHIJOH, HaAEZT)

40m/min® A 100m/min® 2 E71gd wet 29y

e

(2)V=40m/min (Rmu=12.1¢m)

(©)V=160m/min (Rma=5.21m)

Fig. 4 Microphotographs of machined surface at the
different cutting speeds
(L=20m at the same conditions as Fig. 2)

230



olAlE : FFAHTFEEA A9 A2E

Bel Ausl BAF FohAn glov), 100m/min
o9 AAETANE HUALNY Rowe %)
%7 AU AL} WEW ezl 3

obA 3z AP FA7} gholxn Haewsl &
grtA el Aol obdlEe] Habgoe] Agy
of &4-8 & 7t Jem, i dddn 525
el mnpie] o)) F2 Z7H Hai
8 gdre] w3 ét*‘ﬂ‘)] °‘§}% T+ gleoad,
2 odyx 7&01]* v B&As A drde At
Wik = @42 vt 9t 70mmine] 2
TEE OML Aade] TUAEZ7F Row 9.2mm

Z 40m/min™} 100m/m1n-—] F HEe] T A
ﬁh?\igtq 130m/min®] ALE Row 5.6/m=4
100m/min® 160m/min®] F7F A= THW #AA7)

ml,.ﬁ

#e BT
Fig. 3% ’%%%E% 2 d s we] a3
9 HESE HQAY BRE Hdusxdr Ayl

3248 BolA grov, WAk
"o Lol 2A A4 9
a2 ARG 37}

e ofed

T4 914 0] uug:;,]‘_
57 GeeE &

o)|ZL AaEzrt
ol ZEe] Ax7] WELE
tie ZdFE 4L 100m/min ©)4he] Ha)
A EA] &gte™, 70m/mine] ks
e 40m/ming] A Bt} Fgo] tha &gk

P

*

>,\l

ol
P

o

o)

=4

1

&
A1
=

=

i
T

52
o

rH

2
o
rok

Ak G&date)n,
mmP—] 01}_0_ Tz]-og

w3

2. o

o %
o > £f

Y

ol

o

o i o
|t
bl

iy
k=)
I
N

E\:

130m/min ©)4 oM é#%.LJ} %OP f
wlE A o] E&OMU%, g da0e g 7o A
SGE7 dEFoe] glormz Harde] dale] o
A FHu, FAEae o8 FZF9 AR =

FHoz F& JZtHy] Wi 43 FHd) 2
s 2@ o Fdo] TR ZAE A
HAAHQA &Ade) TAFEE FFulde) F£E
/MR Feoz #HudEd €9, 160m/ming] &
A& T A kst datde) mius FeHuA e
2 #AS Fig. 5 (A 79 FFEHAL
AsHA BREHA s Fgod, FIE g3 do
FFo] AA T, £ B A2 AE

P

5,

[

£
T

231

2mm

(¢) V=160m/min

Fig. 5 Microphotographs of chip formed at the
different cutting speeds
(L=20m at the same conditions as Fig. 2)
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different cutting speeds and feeds
(tool=P30, a=10°, »=8°, S8=0.1x25", N=
RO.1mm, disk=STS5, oil based wet cut,

=3KN, L=20m)
Table 3 Horizontal feed rates of saw blade at
the different cutting conditions
cutting| 4
speed _ 70 100 130 160
feed (m/min)
26.7 46.7 66.7 86.7 106.7
0,04mm/tooth
(0.52) | (0.33) | (0.26) | (0.47) | (0.55)
0.06 40.0 70.0 100.0 130.0 | 160.0
: (0.79) | (042) | (0.32) | (0.56) | (0.71)
533 1 933 | 1333 | 173.3 | 2133
0.08 (frac-
wredy | (©71) | (0.49) | (0.81) | (1.37)

(* The feed rates at both the cutting speed of
100m/min and the feed of 0.06mm/tooth is regarded
as 100. The number in parentheses means the
flank wear width in the unit of mm.)
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Fig. 8 Effect of cutting fluid on flank wear
V=100m/min, tool=P30, a=10", ¥ =8°,
E=0.1x25", N=R0.lmm, disk=STS3, oil
based wet cut, L=20m, F=3KN)
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carbide tip on flank wear
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carbide tip on flank wear

(at the same conditions as Fig. 8)
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