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The Effect of Back Rake Angle of Tool for Specific Cutting
Resistance in Turning
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Abstract

L
I

several back rake angle of lathe tool (-5
forces via orthogonal cutting.
is derived according to the variation of tool an
both time and frequency domain.

L0

cutting model with improved accuracy.

Back rake angle of tool is one of the fundamental effects to the cutting ability.
. 10°
Using measured cutting forces. a formula for specific cutting resistance
Also, the measured cutting forces are analyzed in
Cutting parameters are obtained by measuring the thickness of
chip, and the effect of the back rake angle of tool is manifested. This study maintains the predicted

Sy

gle.

In this paper, for

157,

we experimentally examine cutting
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Fig. 1 Schematic diagram for experimental set up

Mefealrieh 2ol Al )8 245 geid 2EH<
ER(strain type)s) 3157 (tool dynamometer)Z AR
gt e AEE $F7|(amplifer)old FEAH 7Y
B8 g3 Bl 12bit A/D H3]E o] 83dkd 500HZE
AEHste] dlolE] e 1024708 A5H g 2489
1, F49 A= way AR dF st A
A9 dlelele F.F.T(Fast Fourier Transform)Z g%
& olgeld T ElESiTh T AANEE HAHES
AEE 7] Y8 v edEaAmEE ARl
(Table 1)& & A%l A58 F271A 94 AZr19) A<
< vEhic

Table 1. Specification of experimental instrument

Lathe Daewoo. ED-18
Workpicce SM 45 C
Tool Wi

Dynamometer Kyowa. PM -300

Global Lab(IDT2833) Conversion rate : 30KHz

A/D Converter| ™ osolution : 12 Bit Input, Range  * 10V

Computer IBM PC(i4861)X-50)

Osilloscope | TEKTRONIX (2201 Digital Storge Oscilloscope)

Strin Amplifier Kyowa, DPM -300. T10V
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Table 2. Cutting conditions

Diameter of workpiece{mm) 45
R.P.M (rev/min) 490
Feed (mm/min) 0.2

Depth of cut {(mm) 2

Azt 9 oldA S ap@dzhg F3r] Yste] (chip)9l
FAE 2 sl A AE Fse] 3+
173 (Tool microscope) &8 ole{¥l 243 Highs ol
231} A2M(chip thickness ratio) & T8It
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388 AJBL (Table 3)3 21, 7142 422 (Table
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gl
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Table 3. Chemical composition of SM45C (%)

Tensile Tield Elongation | Hardness | Reduction
strength | strength (%) (Hw) of area
(kef/mm?) | (kaf/mm?)
71.3 36.45 18.6 206 44
Table 4. Mechanical property of SM45C
C Si | Mn P S Cr | Ni | Mo | Cu
0.4410.22]0.74(0.0210.015| 0.3 |0.01]0.01|0.01
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Fig. 2. Dimension of tool holder and tip

__82,

B A4 AMEE 37 Il Hol AgEn
g BEsHe 24¢E Y(SNMG 120408)< Tool
Holder(PSBNR 2525-M12)d} #ede g 843 3
TFodA7)2 SiAAA Y (Back rake angle)& -5° . 07,
5, 100, 15° 2 AFsla Agsigrt. olm Tool
Holderel #3aled Algsle AXEYH(P20)2Z AME-3L
ook, o} AHo] A}EE Tool Holderd B3 A9
(Fig. 2)s+ £},

3. #n ¥ 1@

3-1. FAY
(Fig. 3~12)¢ S¥7A}zHBack rake angle)©l

50005, 100, 157 Q) 7R AAEE S e
of FE#(X-direction) ¥ ©]$EH(Y-direction)&
"o
x
5]
3]
=3
o
&=
&)
Z
5
O
40 1 1 !
0.0 0.5 1.0 1.5 2.0
TIME (SEC)
(a) Time domain
“ab 2.5 T T T T T T T T T
X
2.0 - B
Bo15f 4
s
29 1.0 o
[&]
Z 05 —
=
5
8 00}
_05 ] | 1 1 1 1 1 1 ]
0 10 20 30 40 50 60 70 80 90 100
FREQUENCY (Hz)
(b} Frequency domain

Fig. 3. The cutting force X-direction (-5° )
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Fig. 11. The cutting force X-direction (15° )
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Fig. 15. The specific force according to back rake angle
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Table 5. The mean forces of X-direction &
Y-direction

-5’ 0 5 10° 15°
X-dir. (Kg) | 68.00 | 64.30 | 62.30 | 58.30 | 52.60
Y-dir. (Kg) | 33.82 | 31.75 | 29.82 | 28.40 | 27.57
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Table 6. The cutting parameter according to back
rake angle of tool

¢ () |N(Ke)
34.64|170.69
37.05|64.30

B
21.44
26.28

F(Kg)| #
27.76 0.3927
31.75/0.4938

ta{mm)
2.71
0° 2.65

rC
0.738
0.755

5° 1 2.36 |0.847|42.33159.46|35.14|0.5910( 30.58

2.30 |0.870|45.26|52.48|38.09|0.7258| 35.97

2.25 [0.899|48.12{43.67|40.24|0.9215| 42.66
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Fig. 16. The shear angle according to back rake
angle of tool
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