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Mechanical Properties and Isothermally Transformed
Structures of Low Carbon 2.6% Ni-Cr Steel
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Abstract

In this paper, the rarsformed structures of the fow carbon .69 Ni-Cr steel appeared
1t the process o isathermal transtormanon were studied. After heat treatment, the tra-
nsformed structures were examined by means of the mechanical tests and optical microsc-
ope-observation, and then the transformed structures and the changes of the mechanical
properties were investigated.

The obtained results werc summarized as follows:
the transformation time is 10 minutes, the

and the

13 In the bainite formation range, until
tensile sirength tends o be lowered and the clongation almost constant
reduction of area increased, but, in case of more than 10 minutes, the tensile stre-
ngth and the reduction of area tends to be almost constant and the elongation
somewhat increased in this steel.

2) The changes of the hardness in each structure are hardly affected by the heat treat-
ment temperature and the hardness tends to be lowered according as the treatment

time becomes longer.
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3) The impact value in this steel is better in bainitic treatment than in martensitic
one, and the mixed structure of a bainite is tougher than a martensite.
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Table 1. Chemical composition of specimen (wt %)
C Si Mn P S Ni Cr ‘ Cu
0.32 0.23 0. 56 0. 009 1 0.011 2.64 0.73 l 0.08
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Table 2. Isothermal heat treatment programme

Specimen No. I.T. Temp. °C \ Time, sec l{ Hge
1A 320 10 [ 47.3
1B 320 60 [ 35.6
1C \ 320 600 ] 31.3
1D 320 1 14, 400 ‘ 28.6
2 A l 360 \ 10 *‘ 49.2
2 B 1 360 \‘ 60 % 34.5
2 C | 360 ‘ 600 \ 30.8
2D k 360 ll 14, 400 | 28.9
3 A , 400 | 10 1 43.4
3B | 400 1 60 1 35.4
3C 400 600 l 29.5
3D 400 ‘ 14, 400 { 22.9

Austenitization Temp. : 850°C
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(A) X400 (B) x400
Isothermally transformed 320°C for 10 sec. fsothermally transformed 320°C for 4h.

(C) X400

(D) x 400
Isothermally transformed 360°C for 1 min.

Isothermally transformed 360°C for 10 min,

Ex

(E) X400 (F) X400
Isothermally transformed 400°C for 1 min. Isothermally transformed 400°C for 4h.
Photo. 1. Transformed structurés at each heat treatment.
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Fig. 2. Relationship between tensile and yield
strength and each heat treatment.
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Fig. 3. Relationship between elongation and

each heat treatment.
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Fig. 4. Relationship between reduction of area
and each heat treatment.
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