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Abstract

In this 1st report, the relationship between pure creep properties and initial strain was
studied and also its acoustic emission test was performed during creep test at 500, 600 and
7007TC. And the applicability of the acoustic emission technique was investigated to analyze
the quantitive relationship between all the pure properties(creep strength, creep rupture
time or creep life, steady state creep rate, total creep rate, creep strain, total creep strain,
etc.) and the initial strains as well as to analyze AE properties during the pure creep
loading condition.
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Table 1 Chemical composition of material{wt%)

Mtl. C|S{Mn| P| S [N |Cr{Mo| V

365NiCrMoV {0.270.08/0.35{0.01/0.007|3.65| 1.710.55{0.11

Table 2 Mechanical properties of material

Mtl. oMPa){ o (MPa)| (%) | ¥(%) E.

BOONCr | oes &1 | 213 | 696 | 166184
MoV

o1 Tensile strength, o, @ Yield strength,
¢  Elongation, ¥ @ Reduction of area
E : Elastic modulus

(a) Room Temperature

M. T(i'zf’;ﬂa,(wa) 0, (MPa)| (%) | ¥
500 634 57 | 283 | 837
600 407 30 | M2 | 99

36ONICr
MoV
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(b) High Temperatures

23 2

(c)

Fig. 1 Geometry of room temperature tensile
specimen (a), high temperature tensile
specimen (b) and creep test specimen (c)
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Table 3 Data by creep test of 3.65CrMoV steel

. al
Temp.| Stress R%?gére I;;Sill Zr%t;) sraSt:?e?::CPe/ep ;Ft?at?rl]
rate rate
(C) | o(MPa) | Trl) | ewa | ex%/hr)| &%) | e1(%)
4 | 799X

200 10 1073

50 345 P00 | 001 { 002K 00017
420 1156 | 00583 | 01946 0025 225
430 12102330 ] 1850 0.403 219
50 317 10743 | 1240 1472 29

2.49%

40 104 1073
118 1000 | 00057 | 00620 0.0052

600 190 29 100661 | 17424 0.21 50
230 8 |0I16% | 50838 1.01 4067
304 0817 | 06936 | 388000 952% 317

282x

5 104 1075

20 23 1000 | 00053 ] 01913 00338
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Fig. 3 Typical pure creep curves for 3.65NiCrMoV

steel at 500, 600, 700°C
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Fig. 4 Relationship of stress versus steady state
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600 and 700C.
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Table 4 Quantitative properties of AE according
to creep proceeding for 3.65NiCrMoV

steel
Temp. | Creep (ili:n B Ni ta No tr
(T) |stress (db) (counts)| (hr) {{counts)| (hr)
420 3696 | 54 | & | 281 | 115
s |00 (B8] ama | 8 | 44 | 12
520 99% | 5980 |305] 6050 | 517
550 10770 | 6852 | 164 | 6853 | 3.17
190 95341 | 10732 | 154 | 258% | 29
200 62077 | 8801 | 106 | 2616 [2066
60 | 215 | & [3am0] 3% | 703 | 10945 | 148
230 5675 | 2621 349 | 2865 | 8
34 | 75 1253 | 195 {035 195 losl7
50 20868 2118 | 2 | 3376 | 3l
0 0| g [2815] 14161 269 | 1460 | 456
100 2580 | 1425 | L1 | 1711 | 166
115 2415 | 132 086 | 5911 | 14

t. : Time to the end of secondary creep (accelerated

creep start)

tr ¢ Time to rupture

Ni : Cumulative counts to start of secondary creep

N2 : Cumulative counts to start of teritary creep
(accclerated creep start)

Ea

: AE cumulative energy to end of primary creep
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