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Machining Characteristics of Tool Steels Manufactured
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Abstract

Machining characteristics of tool steels manufactured by electro slag casting process has been
investigated in this study. For the estimation of machinability, turning and drilling tests are carried out.

The chip shapes at various velocities are investigated for the comparison of turning workabilities of
tool steels because the chip shapes reflect characteristics of cutting resistance. In case of drilling test,
feed motor currents measured by a hall sensor are used as a measure for the drilling resistance. The
machining characteristics of the tool steels are strongly correlated with tensile properties, such as
tensile strength, hardness, and ductility. In case of turning workability, it was found to be favoured by
the higher tensile strength, while the opposite is true for the drilling workability. The electro-slag
casted materials show better turning workability in the viewpoint of chip shapes and, the
quenching-tempered electro-slag casted material has relatively better drilling machinability than that of
the annealed one.
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Table 1 Chemical composition of steels investigated

chemical composition(wt,%)
C Si Mn P S Ni Cr Mo \Y Al
ESC 0.51 0.24 0.92 0.012 0.005 1.95 0.96 0.47 0.12 0.008
SKT4 0.51 0.22 0.97 0.015 0.002 1.56 0.94 0.47 0.11 0.002
SKD61 0.36 1.0 0.44 0.028 0.009 - 53 1.3 0.98
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Fig. 1 Schematic diagram of experimental system

Fig. 3 Specification of pin and disk

daz20, 3T 5& HE3) "I IYHE =

A% dart doh =3 a9 AFAEe 7 AZE AAe)et ESOEA A E2HY A
2 5% 22 JAH F4AE HEHE 24 2 AAsgon, RE AL Annealed(A: 790
o 53] urtdAde 79 uidd g4 dary C,12hr3¥)3} Quenching-Tempered(Q-T: 870°C,1hr
gholl B Jgg vlH. 4 + 600C,Ihr3¥)E EAZRAL AHEE
2 AFgME ESC FROE AZH A9} 7] t}, ESC AAlE SKT4E # 2AE 3 77 23
&9 iR FYH J1AY HEER QA S ARAZoZ B8 F2¢ ASF Fig 1
3} AEAY, tEAY S AAE BaREde o ESCEFHY i AdFANE Jegdot o)
s, ol& wBoer 7 hAle dAxid) FAE B3 AZE 249 gL 4 24

wZ Atd =YY 74 AAse "@AAds % &7 Table 19 EFARAT
B3 Pristnat g
22 7|1AH 4% EIle} ol2AE

2. A § U ARANRE ALANA Instron AHlo)A W3S

om AAE AJHBL ASTM A370& F=3S

2.1 AR th ZEAPL Rockwell Hardness Tester(C 27|

E 290 g8 AEAe] 4de Y 2 T DE ARSI AAHFL 150 kefE BAT:
3]

T7o2 de] AALEE SKDe1H gtz 23 27 A et 7z} 3589 ghE def 3
743l SKT49} SKT4E = AZ 3l9 ESCHo=m S A S AEEY g 2 owd



1122

snnder ]

_cruck

workpiece e

0l
dynaname ter

hat i date
:

4 Diagram of measuring system for turning
workability

Fig.

MNE As 98Poz ATslgoen gH
carborundum paper ¥ AwlE=Z Huldtd o).

wpEA P S Wl taiteje] HEWEH o] )
oA AAF B3} tAF(PIN ON DISK)HA &
A ek thFig. 2). AR FAH L Fig. 38 2o
HA G5 200N 2 AAsT SAZHEQ A
S Pl md g
AE vl ARALEE 0 &3ty

o
.
o
o

=9
=7

fl
by

@ N oax op a4

¥ 1x ol o O n% oft

$ Table 29} o] Al 7oA A4 A
oo w3 HAAYEES A g 4 24
o wel Aagl JE& A 15036859 HE
FO el Fig. 59 #ol AP F2 BT
sEo 2 AAste E4stgich

=43 2L A4 smme 2B=YL AL
o Hage RIZE ZAE7] 3 oFEEY
AFAZ g AF dojeley REAEAE vl
gt AMe T4 150mmE JHESY T @At
Z712 Table 29 o] AAsGoy A48 A
HARE Fig. 69 JEMA T

<]
)

3.4 &

0%

2ot & 1

3.1 2t ARe JiAM =AM

)
o2l
Ho
s
oft.

i

LTS

Q%

Mo
4

Table 2 Cutting conditions for the turning and

drilling test
. turning o
dit drill
condition Tot nd P rilling
we
cutting speed 70 | 377 | g8 30
(m/min)
feed 0.102 | 0.051 | 0.102 0.32
(mm/rev)
d
epth of cut 05 03
(mm)
classifica- . .
. chip type chip form remarks
tion
continuous, LEPLAFEISTP
I type constant, w bad
irregular chips
short continuous
2 type chips &S
T | 8
@ 2]
3 type short chips S 6’@ g 2
2| &
= | T
4 type arc chips C J | @9
. L DA I
S type elemental chips cg‘,:.:t.'

Fig. 5 Classification of the chip types
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Fig. 6 Schematic diagram for the drilling test
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Fig. 10 Variation of the cutting force with
(a)cutting speed, (b) feed rate
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