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Abstract

This study has been achieved on the characteristics
of ultrasonic wave in 2.25Cr-1Mo steel to evaluate
the feasibility of ultrasonic nondestructive technique
on the assessment of aging degradation.

The measured values were used find a relationship
between the ultrasonic propagation properties and
degradation such as coarsening of carbides and
precipitates. The ultrasonic attenuation coefficient
was mainly affected by the grain size of prior
austenitic phase as well as degradation.

In this results, degradation and grain size in
2.25Cr-1Mo steel was able to cope with the changes
in ultrasonic wave properties by applying the
nondestructive evaluation method
Words ultrasonic ~ wave(ZS3}), ultrasonic

velocity(S-45), attenuation(7}+4]) degradation(<d 3})

1. A&
LA AlgEHE ZYE Mulgr Cr-Mo#,
Cr-Mo-V7, 2 Q#2753 go] oA 9%
21414 A& ZE e de AHgHz uth

369

azu ol AT LA FAL AHEEHE F
Qtel] &@stEojut F&42¢ FE] g E dAY
Z, T4F3 T2 Qe AEAIREo] AT
ot 3484 nAzFe WEE dodi x7)
ol 5% 54 AsHE A8 QsHmaterial deg
radation)E Yo+ Aoz deA] gon, old
e F2E A R A BhEgol F&
A A4sa gl

ARl AL =] HIEPor F2 F4
Alg, 2 ZAY, A=W 5 o8t Jdoy
olg WHEL ANH AFHAA Ao o]27]|7
A BE A Qo] £2HY Qg AAF
Age] Brtesta A =& B& FHe] We
R ol EAWUF Mol ofPn A=}
wol A 8o ogFo] FrtAr}. weA oy
g Byng AL F FREG &3& Fx g1,
IeAn| A A E A HRE Y% 2
ZE, 3= AFH viga FGrr1Ee Hiol
dtstAs 3 g

%2 }8] 9} 3] 3 7H(ultrasonic nondestructive evaluati-
on; °}8 UNDEZ} @th7|¥& =49 8y, =
< EARE, A2 HH A&5d ¢ A4
gud $4% Roz nuszn Yk UNDEd)
% dstx Hride 233 o] AL e
% 5% dEvie g FEIA ojEo Ze
2% 54 P(strong feature)T}e}v| el Az &
3 -&4 5 BEANsYY 43S =& F



A gt AT E Yrigo.
B 7oAl 225Cr-1Mo7te] st FAL F
edxgE ne AHANYUL AFs] F&EF
nj g 2Fe BEEL, vz A xg e
AREYste] ARBAE FAFoZN A F
58 n@suz @}

2. o3 w73

gAZANAA ARAYANE A2 GE FR3%
Aol g @AetAdel vehvn, 2o A
SAdA 4, WX, ¥olgu)(Poisson's ratio),
Tol &Y. S Zol 2539 dEF

3 o H oo ARSEEE OF Ho=
Fojxx, F2 @AATd & HvH

(paramete) & ¢ 4= Ut}

4

EE

to

=
3

Ql

- E(1—-v
”L_\/ o(1+ v)(1—-2v) M

_ ’ E
o177V 20(1+ v) @

q7]14, E¥ %&(Young's modulus), p& 9L,
v & XojgHlo|n

NaEAYd BAGe 253 JIdvigs 259
dquzle e ddd &3, A o9F 9%,
AQAE A7NGE T olHELA gF F
uAzy € ZAAAA S oF g gE
g8

2&9%9 YA &4 97 A WRE A
o8 o JAES JFAIL, o] @FAFE L
Uz HEANIE A A FRAAME
WE, A2RAYA HeRH 54, 2AYY A7)
T UgE A bS] Tug ddEdRE 7
2 & gor gg oz w¥dG

370

of) = a(f) + a(f) @)

A71M e (f)E FFFHAFH, olf)e
g ATl 2509 AEFS AHAY HT
HZ(D)HFH &% HF(A)9 wol g F5
A o 371X 9] Yoz FrEY.

Z2&0e wFol AR FFFHPRY e
Z Rayleighg 9, stgo] 24 AR H ulx
ggol 2RYe H@AAFRT
z & Diffusion G o] 1Rt

¥ Stochasticd o,

3. 483X 2 8y

31 29 434 43

B AYd A48 ARE 1L n1y¢E wdMy
o] H¥lze 4 2A2 g ASEHE 5%
AT 225Cr-IMo o2 EJEXMIE AMLslo
2A3 3824 L Table 13 o)

Table 1 Chemical composition of Cr-Mo steel (wt.%)

C Si Mn P S Cr Mo Fe

0.12 | 0.24 | 045 0.008 | 2.15 | 0.97 | Bal
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Table 2. Equivalent service time at 538°C and
Aging time at 630C

Time Serviced .
. Virgin 3,000 12,000 | 60,000
at 538°C (hr)
Aging Time
0 50 200 1,000
at 630°C (hr)
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Fig. 1 Schematic diagram of heat treatment
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Fig. 2 Schematic diagram of experimental apparatus
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Fig 3. Effect of degradation on the microstructure
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Fig. 5 Effect of degradation on Vickers Hardness
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