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A Study on the Evaluation of Material Degradation of
1Cr-1Mo-0.25V Steel using Ultrasonic Techniques
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Abstract

It's required mechanical properties of in-service facilities to maintain safety operation in power plants

as well as chemical plants.

In this study the four classes of the thermally aged 1Cr-1Mo-0.25V

specimens were prepared using an artificially accelerated aging method at 630°C. Ultrasonic tests,
tensile tests, Kic tests and hardness tests were performed in order to evaluate the degree of degradation
of the material. The mechanical properties were decreased as degraded, but the attenuation coefficient
and the harmonic generation level of a ultrasonic signal were increased. Expecially the nonlinear
parameter of the signal is sensitive and will be a good parameter to evaluate the material degradation.
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Table 1 Chemical composition of 1Cr-1Mo-0.25V
(Wt. %)
C Si Mn S P Ni Cr Mo \ Sn
0.29 0.01 0.74 0.004 0.007 0.060 1.29 1.24 0.25 0.0047
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Table 2 Tensile and hardness test results
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Fig. 2 Effect of degraded time on

. vicker hardness

Aging Time Elli)rrl::;i:n [.Jltimate Yield Strength Vickers
(hour) o) Tensile Strength (MPa) Hardness
(MPa)
0 25.3 844 711 292
453 26.8 676 533 245
933 27.8 615 481 218
1,820 307 582 450 196
L Virgin 4000 k
a
483 hr
r 933 hr
1,020 he b .
£ 3000 F
: [ ]
2
!o
2000 |
a
0 L3] 02 03 04 1000 z; 530 m‘on 15.00 2oloo

Aging Time [hour]

Fig. 3 Effect of degraded time on
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Fig. 4 Attenuation vs. frequency for 4

different 1Cr-1Mo-0.25V steel



0425

0.124

0123

0122

Attenuation [N/mm])

0.121

0.120

Fig.

Nonlinear Parameter
o
g

Fig.

750
700
650

600

Yield strength [MPa}
o
2

500

450

Fig.

I .
500 1000 1500 2000
Aging time [hour]

ES

5  Attenuation vs.  center
frequency for 4 different aging
specimens

L - |

L IR L
500 1000 1500 2000
Aging Time [hour)

By

6 Nonlinear parameter( ) for
different aging specimens

0.120 121 0422 0123 0124 0125
Attenuation [N/mm]

7 Attenuation vs. yield strength
for each aging specimens

32 88 S¢
AlHel A7]E 20x 30x S0(mm)eoln, F )9
58 nFakeo AFEado MM
(glue)E AHE38lA o Fohol FaA=Hoc =
g7k 500kHzY AlA 9 IMHzS! AAME
WAl 2ok AR A Az A2 59 jomxg
(SRS 560)& OIﬂoM AFugo] A4S
AANRow, ol LNy I9dE FZI|HP
8347A)% TFHoto] AFos AXME &l Ag5o)
O‘AW?*E} Aie] do Agog gy 2l
1 = 2~

™y

)
=P

g7 JAdeS wjdEe HEo) Az on,
ANEx vl 1,800 7 d3E A9
o] o] 20dBo)Y F7FE AT

o 2
RS
b oofh ot rfr

S AaHRoz HrlEly) gs) v
g AT Fig 6ol ME o
B A 8 -

FHE(pY FHE BY

Z®
ogk
h=)

Fig. 72 <stel wh& AA s 4574w
AAE e agolt AL Tl
el FEAEZE Fasn e &+ drh
Gatol wWE AT Frhe 2A 9 2ujgo
e 2 27 2e 2AEANAL H5E
S3 2 Al Az Er"e wEk abg
Z37F Aol 71t =T F3tol] wE g
B gas Agel ool A 5 24
4 AN 392 o &R 0 sgE
of FAel wE YA 2 ddelE & 5
ek olelg WAL YRGHD uHY shej|
Bote] 43 AAE Hebd Fig 8olAE oaw
i ik

Fig. 9, Fig. 102 @3le] w& &7 253
stRhviE kel ARVAE B} FE ago
Ao ol wel Ao v dE shejn
F7 R flom ER A&

Aol whe A =T detue e
#AAE Fig 113 Fig. 12004

gl we dAFHsE T ddes A8}
FoFaj A g A 7F FAH s Qo

¢
I

-81-



750
1%

650 L

600

Yield strength [MPa]

500

450 [ ]

. \ — i
0.00 0.02 0.04 0.06 0.08
Nonlinear parameter

Fig. 8 Nonlinear parameter vs. yield
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