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A Study on the Machining Characteristics by the Internal Quality
of Heat Resisting Steel

Dong-Hyun Kim*, Wang-Seok Chae**

{ Abstract }

This paper is experimental study of machining characteristics about martensitic heat resisting steel STR11.

Machining characteristics are different according to internal quality (chemical compositions, microscopic structure and
nonmetallic inclusion), mechanical properties (tensile strength value, impact value and hardness) and dynamic cutting
force.

Following are the results ;

1. In analyzing internal quality, test materials have typical martensite structure and a minute needle-shaped structure.

2. Tensile strength and reduction of area and hardness are larger. But, values of elongation and impact values are smaller.

Fracture surface of tensile specimen is ductile.
3. Cutting force is decreasing with cutting speed increasing,
4. Cutting force is increasing with feed speed increasing..
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Fig. 1 Manufacturing process of sample
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Table 1 The specifications of experimental apparatus

Spectrometer - model : ARL(Swiss)-3460

- 34 channels
Image - model : LECO(U.S.A)-300
analyzer - X50~200
Component
analvzer of - model : JOEL(U.S.A) EPMA
nalyze JXA 8600MX
inclusion
. - model : SHIMADZU
Tensile
UH-100AUH-100A
tester .
- maximum range : 100 ton, 6 rangce
Rockwell - model : MATSUZAWA
Hardness MXT-a27
tester -B.C scale
Impact - model : SHIMADZH CH-type
tester - maximum range : 30mkg,

- model : WHA CHEON
(Korea) HL.380

-Spindle speed : 45 ~ 1800rpm

-Range of feeds : 0.06~0.84

Tool dynamometer

- model : KISTLER
TYPE-9257B

-Range of force : Fx,Fy : -5~ 5KN,

Fz:-5~10KN
-Sensitivity : Fx,Fy : 7.5PC/N,
Fz:-3.5PC/N

Free cutting

tester
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Table 2 Chemical composition of determined Samples

Table 3 Results of tensile test and hardness test of sample

Item Component(%) Item Sample
C 0.481 Tensile strength(kgf/mm2) 90.6
Si 1.658 Elongation (%) 18.1

Mn 0.480 Reduction of Area(%) 36.2

0.0087 Impact(kgf/cm2) 2.63
0.0162 Hardness (HRB) 103.5
Cu 0.032
Ni 0.047
Cr 8.587

Mo 0.012

Al 0.0079

Photo. 1 Optical micro-structure of tested samples( X 400)
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Photo. 2 SEM micrographs specimen surface in tensile test
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Fig. 2 Cutting speed versus cutting resistance
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