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Experimental Study of Acoustic Emission Behaviours of Structural

Materials for Fast Breader Reactors,

FAE Subcommittee
Atomic Energy Research Commitiee

The Japan Welding Engineering Society,

Abstract

Acoustic Emission signals of structural materials for FBR during
plastic deformation and fatigue crack propagation are studied in
detail, for the purpose to apply the Acoustic Emission technigue to
on-line-monitoring for FBR,

In the first chapter the purpose and organization of this sub committee
are described,

The second chapter represenis the calibration method of transducers
which are used in this subcommittee,

In the chapter three, the characteristics of AE signals during plastic
deformation for Sus 304, Sus 316 and Cr—Mo steel are summarized,
The chapter four is the results of AE during fatigue crack propagation
for Sus 304 and Sus 316, of which results are represented in connection
with cyclic stress phase. Evaluation of the obtained results
is sum;narized in chapter 5, and viewpoint for further study

is presented in chapter 86,
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guide for detecting AE under severe conditions.

Fig.2-8 Mechanical wave
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AERALTED L FPABFEZRF OB R ETHEL Fig 31 KRT,

Table 3 — 1. Chemical composition of the steels used (wt, %)
| Steel c | Si | Mn P 8 Ni Cr Mo
— -
L SUS8304* 006 041 1.72 0029 0019 886 1831 i
e
| SUS316* 008 | 029 | 135 | 0022 | 0021 | 1111 | 1613 | 234
' 2%4Cr—1Mo | 012 | 025 | 0.55 | 0010 | 0010 213 | 091 ,
+ Heat treatment 1050°C WQ.
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/AN . 40
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(a) Tensile specimen.
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(b) Tension-Compression specimen.

' Fig.3-1 FAE standard specimens.
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Condition of Heat Treatment

Table 3.1.2-1
gsolution treatment

sensitization

1250° ¢,0,5hour

700° ¢, 1hour

1100° ¢, 0. 5hour

4

heat treatment
600° ¢, 24hour
test NO. #1 #2 #3
Table %.1.2-2 Results of the Tensile Test
test NO. dimension of tensile spetimen tensile test
(heat treatment) diameter gage length yield point | tensile stren elongation
(mm) -~ (mm) (kg/mm?) (kg/mm?2 A
 # 6.00 40 19.5 71.1 92.5
(600° ¢, 24hour)
#e 6.00 40 19.5 69.7 85.0
(700° ¢, 1hour)
¥ 6.00 40 20,2 67.6 85.0
(1100° ¢,0.5hour)
#4 6.00 40 18.7 65.4 87.5
(1250° ¢,0.5hour)
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Table 3.2.2-1

Gondition of Heat Treatment

sensitization

solution treatment

heat treatment

600° ¢, 24hour

700° ¢, 1hour

1100° ¢,0,5hour

1250 ¢,0.5hour

test NO. #5 #6 - -
Table 3.2.2-2 Results of the Tensile Test

test NO. dimension of tensile specimen tensile test

(heat treatment) diameter gage length yield po%nt tensile Streg%th elongation
(rm ) mm (kg/mm (%)
#5 _ '

. 6.00 40 11.7 44,9 47,5
(600° ¢, 24hour) _

o 6.00 40 10.6 4.2 47.5
(700° ¢, 1hour) : - .
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Table 4-1. Chemical composition of the steels used (wt.3%)
Steel C 5i Mn P 5 Ni Cr Mo Specimen
SUs304 .06 .41 1.72 .029 .019 8.86 18.31 CN
SUS304 .08 .50 1.89 .025 .013 8.75 19.060 SEN
SUS316 .08 .29 1.35 .022 .021  11.11 16,13 2.34 SEN
Heat treatment 1050°C WQ.
g —
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(a) Circular notched specimen.
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Fig.4-1 FAE standard cyclic fatigue specimens,

(b) Single edge notched specimen.
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Fig.4.1-1. The arrival time difference of AE signals.
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Fig.4.1-2. The variation of AE event counts with number of cycles
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Fig.4.1-3. The variation of AE event counts with number of cycles
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Fig.4.1-4. The variation of AE event counts with number of cycles,
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Fig.4.1-5. The variation of AE event counts with number of cycles.
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Fig.4.1-6. The variation of AE event counts with number of cycles.
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