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A Study on the Machinability Charateristic of SM45C and SCM440

Nam Hoon Kim and Yung Sung Lee
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Abstract

In order to clarify the effects of nonmetallic inclusion contents in steels (SM45C & SCM440)
on the tool life, cutting experiment was performed under various cutting conditions. Tool life,
cutting force, roughness of machined surface and cutting mechanism are examined on these two
kinds of steel. The following conclusions were obtained from the analysis. (1) Cutting force of the
steels was not affected by chemical component and nonmetallic inclusion. (2) If the rate of
amount, Ca/S has a value greater than about 0.2 and addition of less amount of Al, Mn, tool wear
of tips decreases in turning. (3) It is also proved that higher contents of nonmetallic inclusion
improve roughness of the surface. (4) Less amount of Ca, higher amount of S, Mn and Al improve
the chip breakability.
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Table 1 Chemical composition of test materials
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1. Ribbon chip — | —— ZHA 3 glot, oduiutd RAHERS 47 94
= A& chipatal A g Hol EASE Aol A% &
2 Tubular chip | 3y Asel, aelez chipd el B FPAA £}
B ostel, "ol chipge)s shotstel $Fen
b rlatwasher | AAAAA || 1A% TAZ A4e % chipHelgg Bus
- TY:;C ;fasher ryvvvea il 2, 2 AdAE whasta e
type chip VIVRARA,
5. Long helical QRN 3. Q g
chip ATTTTCTINND,
6. Short helical ; § | 3.1 AEHAX
chip SRLEYN ﬂ _ E Agol AL AANE AulE A4 HE
7. Spiral washer - g gy g | oeea [ AM B CNC A2 Ageladch gaage =
e A5l Aol AeE FTEAAL ol &3RL, 7
' ol B ARNE FR2EAE o, 3P
9. Arc chip C \)5 He Frdvigog ZAsGr) wil Ay A
S &8 FFE Aol 293 g (CNMG 120408)
10. Element Ao ¢ AHgeiieh Adel AHg JAaE Table I,
chip DRI Table 25} & 4¥% 7bAn gow a7t

Chemical composition (Wt. %)
SMisC C Si Mn S Cr Mo Al Ca
A 0.44 0.23 0.69 0.022 0.07 0.02 0.032 0.00038
B 0.42 0.27 0.66 0.008 0.10 0.004 0.014 0.00127
C 0.42 0.2 0.67 0.007 0.07 0.004 0.015 0.00147
D 0.44 0.27 0.69 0.013 0.04 0.006 0.023 0.0019
E 0.44 0.23 0.61 0.006 0.00 0.005 0.000 0.00213
Table 2 Chemical composition of test materials
SCM40 Chemical composition (wt. %)
C Si Mn P S Cr Cu | Mo Ni Al Ca
F 0.44 | 0.28 | 0.67 | 0.025 0.004 1.07 1 0.21 | 0.15 | 0.22 | 0.060 0.00024
G 0.40 1 0.30 | 0.65 | 0.016 0.005 [ 1.10 | 0.22 | 0.21 | 0.42 | 0.017 0.00107
H 0.39 1 0.15§ 0.50 | 0.013 0.007 | 0.97 | 0.19 | 0.19 | 0.20 | 0.010 0.00113
I 0.3810.1810.62 | 0.033 0.01 1.03 1 0.28 | 0.21 | 0.22 | 0.045 0.00117
J 0.3810.2310.64| 0.019 0.018 1 0.99 1 0.17 { 0.16 | 0.08 | 0.000 0.0217
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Table 3 Cutting condifion in turning

Condition Cutting speed Feed Depth of cut
Working valuation item (m/min) (mm/rev) (mm)
Tool wear 150, 200 0.3,0.35 2
Roughness 250, 100, 50 0.05, 0.1, 0.15, 123
0.2,0.25,0.3
Turning Chip‘. 950, 100, 50 0.05, 0.1, 0.15, 1,1.52 3
breackability 0.2,0.25,0.3
Cutting 250, 100, 50 0.1,0.2,0.3 1,2
resistance
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Fig. 5 Brinell hardness of the steel (SM45C)
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Fig. 6 Brinell hardness of the steel (SCM 440)

Fig. 7 Microstructures of the steel (SM45C)
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Fig. 14 Variations of tool wear with contents of cal-
cium in turning (SM45C)
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