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A Study on the Effective Cutting Conditions of Cage Motor Rotor
Considering Production Rate(I)
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ABSTRACT

The recent development of NC lathe and machining center have enabled automatic or unmanned
manufacturing system for the improvement of production rate. And if you want to introduce automatic or
unmanned manufacturing system into the cutting process of cage motor rotor, the selections of effective

cutting conditions, rational tool grades and tool angles are necessary.

As a result, the selection of cutting conditions, tool grades and tool angles are important factors to

production rate.
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Table 1 Chemical compositions and mechanical
properties of test materials (S-60)

Chemical composition Mechanical property
(%) (L/R direction)
Yield Point| "¢ | Elongation | Hard
C Mn Sl P 1€ (;lﬂ Streng(h ongation ardness
(kg/cm?) ) (%) (HV1)
{(kg/mm®)
0.001 0. 33/0. 40)0. 06 27/28 36/37 38/40 115

Table 2 Variable of tool angle

2.2.2 AAFT ¥ insert tip

T mE FHAAY] 9 HAEe doln
71 91siA =W DARe] SPGN 120308 K10 insert tip
< project profile grinder2# Table 29} o] Q1A
97 (nose radius), RHAAFZH back rake angle),
AHA 2 end relief angle) S 7}E3t4ct. Insert

e 24, 4

(Unit : mm)

i
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Fig. 2 Dimensions of specimen

Back Side End cut Nose End Side Side cut
Order No. rake rake edge radius rehief relief edge
angle(°) angle(°®) angle(®) {mm) angle(°) angle(°) angle(°)
—10
0
10
6 0.8 11 11 45
20
30
40
Tool holder : 0.8
CSDPR 202K 12 1.2
Insert tip : 0 6 ;:g 1 1 45
SPGN 120308 K10
2.4
2.8
11
16
0 [ 0.8 21 11 45
26
31

tipel 28" A8 JAA 422 Table 39
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Table 3 Mechanical properties of insert tip(KTK10)

Transverse | Modulus of | Thermal | Coefficient
. | Compressive )
Hardness Rupture direct conduction veneth of Linear
stren
(HgA) | bend)Strength | elasticity | (Cal/em g/ ¢ 5, | expansion
mm®) )
{Kpsi! 110%g/mm?) | sec-C) 1107°/C:
92.7 >240 64 0.19 620 4.7
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Table 4 Tool angles

Back | Side End Side | End Cut| Side Cut | Nose
Bite tip | rake rake | relief | relief | edge edge | radius

angle(*) | angle(*) | angle(*) | angle(*) | angle(*) | angle(*) | {mm!
KTK10 0 6 11 11 45 45 0.8

3.1.1 944 (Nose radius)® G

BAYRE AR A47HF Al nose radius7t B
HAAY Y vX e F8L 2F3sr] dsia dat
Z78 A7) Zo)3l1 nose radiusTHS WA A
7HEslsct. AEA FY2A7 nose radiuse] ¥

SSLYAM YR HMI0H H2E ‘B 68

AMEES T3 XN REHARH #& HR(])

3}i= Table 59 2on 4382 E3) doj3 A9
E9A271% 2 A4 nose radiuse] A=
Fig. 3~Fig. 59} &t}

Table 5 Working condition

Cutting speed | Feed rate | Depth of cut | Nose redius o

) Bite tip
{m/min} (mm/rev) (mm) {mm)
0.8
1.2

47 0.10 0.05 L6 KTK10
409 2.0
2.4
2.8
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Fig. 3 Nose radius vs. surface roughness

< /i
-
v 1 408m/min
S
= 4
g
L
K=}
=
g
g 2
=
0 ‘ . . .
0.4 0.8 1.2 1.6 20 24 28 32

Nose radius(mm)

Fig. 4 Nose radius vs. tangential force
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Table 6 Working condition

Cutting speed | Feed rate | Depth of cut | Back rake Bite tip
{m/min) (mm/rev) (mm) angle(°)
—10
0
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409 20
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s X50

Cutting speed © 347m/min
Feed rate © 0.10mm/rev
Depth of cut . 0. 05mm
Insert tip - KTK10

Back rake angle . —10°

X100~

Phato. 2 The surface observed by melal microscope

‘v\ x50

Catting speed | 347m/min
Feed rate : 0. Wmm/rev
Depth of cut : 0. 05mm
Insert tip : KTP10

Back rake angle : 0°

X100

Photo. 3 The surface observed by metal microscope
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Cutting speed : 347m/min
Feed rate 5 0. 10mm/rev
Depth of cut : 0. 05mm
lnsert tip : KTK10

Back rake angle : 10°

X100 -

Phata. 4 The surface abserved by metal microscope

A X50

Cutting speed ! 347m/min
Feed rate © 0. 10mm/rev
Depth of cut : 0. 05mm
Insert tip . KTK10

Back rake angle © 40°

X100

Phato. 5 The surface observed by metal microscope
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Table 7 Working condition

" Cutting speed | Feed rate | Depth of cut | End relief )
. R Bute tip
{m/min) imm/rev) {mm) angle(”)
1
347 16
0.10 0.05 21 KTK10
408
26
31
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Fig. 11 End relief angle vs. surface roughness
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