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A Study on the Internal Quality and the Machining
Charcterisitics of Martensitic Heat Resisting Steel
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ABSTRACT

In this paper, we have studied internal quality including chemical compositions, microscopic structure
and nonmetalic inclusion of test materials. We have analyzed machining characteristics including tensile

strength value, impact value, hardness value etcs.

Test materials are used martens\itic heat resisting steel, STR11 and STS420]2.

The obtained results are as follows:

1. In analyzing internal quality, STR11 and STS420]2 have typical martensite structure and a

minute needle-shaped structure.

2 Tensile strength and reduction of area and hardness value are larger STR11 than STS420]J2. But

elongation impact are smaller STR11 than STS420]2.

3. Fracture surface of tensile speciman is ductile in STRI11 and STS420]2.
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Table 1 The specifications of experimantal apparatus

- model : ARL(Swiss)

| Spectrometer ARL-3460
- 34 channels
- model : LECO(U.S.A)
| Image analyzer LECO-300
- X50~200
Component - model : JOEL(U.S.A)
analyzer of EPMA
inclusion JXA 8600MX

model : SHIMADZU
UH-100AUH-100A

Tensile tester . .
- maximum range - 100 ton,

6 range
- model : MATSUZAWA
Rockwell
Hardness test MXT-a27
©s ST B.C scale
- model : SHIMADZH
Impact tester CH-type

-~ maximum range : 30 m kg,
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Table 2 Chemical composition of determind Samples

A B
Component(%)

C 0481 0.331
Si 1.658 0.435
Mn 0.480 0.707

P | 0.0087 0.0268

S 0.0162 0.012
Cu 0.032 _0.038
Ni 0.047 0.291
Cr 8.587 12.414
Mo 0.012 0.010
Al 0.0079 0.0212
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Photo 1 Optical microstructure of tested
samples( X 400)
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Table 3 Results of tensile test and hardness test

Sample ]
A B
Item
Tensile strength(kgf/mm®) 90.6 78.4
Elongation (%) 18.1 29.2
Reduction of Area(%) 36.2 54.6
Impact(kgm/cm?) 2.63 3.95
Hardness (HgB) 267 222
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Photo 2 SEM micrographs specimen surface
in tensile test
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