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Abstract: The ultrasonic characteristics of 2.25Cr-1Mo steel were investigated in relation to the isothermal heat
treatment temperature and time. Charpy impact tests and hardness tests were conducted on individual
specimens with three different heat treatment conditions. A pulse-echo method with longitudinal waves was
used to measure the attenuation and velocity of ultrasonic waves. The FATT (fracture appearance transition
temperature) increased with an increase in the isothermal heat treatment time, which implies that the
toughness decreased. As the isothermal heat treatment time and temperature increased, the longitudinal wave
velocity and ultrasonic attenuation coefficient were raised.
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Table 1 Chemical composition and tensile properties
of the test material

C Si | Mn P S Ni Cr | Mo A%
0.135 | 0.22| 0.49 | 0.007 | 0.003 | 0.19| 2.24 | 0.98| 0.03
Tensile 0.2%
Strenath Yield Elongation | Reduction | Hardness
g Strength (%) Area(%) (HB)
(MPa) (MPa)
531 386 32 79 157
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Fig. 1 Experimental set-up for ultrasonic method
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(a) 510C, 1100 h

(b) 510C, 3000 h

(c) 510, 6000 h

(d) 510C, 10000 h
Fig. 2 Photomicrographs of the specimen

(&

,-\
— o

2o N ks
o

o

O 430°C
O 480°C
A 510°C

%

=N
T

1

Hardness (HB)
3
T
[m]
>o
oo
1

%
=
L
>co
O

o

[
T

1

)
[§1

1 1 1 1 1
2000 4000 6000 8000 10000 12000
Heat treatment time(hour)

o

Fig. 3 Variation of hardness with heat treatment time
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