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A Study on the Turning of SCM440 Hardened Steel

Yoon Jonghak*, Jung Kiyoung**, Hong Seong-heui***

- 4; Abstract *——

In this paper, hardened SCM440 material and annealed SCM440 material are for cutting experiments by the cutting con-
dition which is chosen respectively, by tool three components of cutting force are recorded using multicorder. Then the
surface roughness for various force are measured by Roughness Tester. The results of the experiment are summarized as
follow. The hardened material cut by ceramic too}(BX20) gives the highest radial component values among the cutting
| resistance, radial component is increased higher for the higher cutting speed, even though vertical component and axial
J component tend to decrease. But when the annealed material was cut, increase in cutting speed results in the increase of

three component forces. Since ceramic insert tip used the experiment hardly affect Built-up Edge and heat, the cutting
resistance decrease slightly, regardless of the increased of cutting speed. The hardened material has higher three compo-

nent force value than the annealed material because the material of high hardness is increased cutting resistance. The low-

est cutting forces for hardened material and annealed material are shown in the cutting speed of 60m/min and 180m/min
respectively.

Key Words : Hardened Material (74 3}7}), Three Compoment Forces (333 ), Built-up Edge (74 9141), Cutting Resis-
tance(HAHA] &)
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Fig. 1 Specimen Dimension
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Table 1 Chemical Compositions of SCM440

Compos | o g I | P | S | cu | N e | Mo
% 041[022|069] 014|001 |015]008 102,016

Table 2 Mechanical Properties of SCM440 Materials

\\\ Mechanical| Yield | Tensile | Elongat| Hardness(HRc)
Materia]\s\‘\\\propert- Strengh | Strengh -ion | Raw Harde
~Jes| (Kg/m) | (Kg/mm) %) -ned
SCM440 79.8 96.7 175 31 58
Table 3 Dimension of Insert Cutting Tool
Type Model Thickness Hdge (learance Nose
Length Angle Radius
BX20 TNGN 4.76 16 0 0.4
stk 27E 2eAEst Aol $48a ApH
AFYUETE gom AgHe EWZES $48n 9
Helg uA= gdaAe] Aarkge] Hig 37 B9
Akt AMEH(BX20TNGN 160404 Korloy Co. Ltd)
€ deati on 7122 Table. 33} Zrt.

2.2 \g® o8

Fig. 12} 22 A g#H& 050x140mmZE 7}38 1
HEF AR B E 7] H5td AlEHY Y% ¢
He Zod AH=ER AEHEE ey 73 A
AEHE 048.3mmE Uzt 7HEE 3 F 820T A
A Bt 7HE fAlstd #2494 898 A2@ o
043mmz, A& 4] G A EHL HSHE 048mm
2 HAEH 498 stgen] eAHYE £0.0lmmE
7hE et

2.3 dEFER

243 AL8E dE3R = Fig 29 2o BX20 A
2}9] Insert tip2 Clamping]Z] Tool holderE Tool
dynamometere] mR A7) Fig 13 2& AXNFZ 7}
& AEHE FAHE AudA o3 E o FAdd
< Tool dynamometer — Dynamic strain amplifier —
Multi- cordere]] 323 & 71238t}
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Fig. 3 Diagram of measuring system
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Table 4 Cutting Condition for the Experiment

Cutting Speed(m/min) Feed(mm/rev) Depth of Cut¢mm)
60 0.064 0.1 N
100 0.101 0.2
140 0.149 0
180 0192 0.4
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Fig. 6 Cutting speed versus cutting forces
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Fig. 7 Depth of cut versus cutting forces
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Fig. 9 Depth of cut versus surface roughness
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