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Abstract - This study is to look at the effect for deformation of carbon steel for
high-presure pipe, on the AE signals produced by tensile test. Acoustic emission(AE)
has been widely used in various fields because of its extreme sensitivity, dynamic
detection ability and location of growing defects. We investigated a relationship failure
mode and AFE signals by tensile test, From the tensile test, we could divide into four
ranges of the failure modes of elastic range, yield range, plastic range before ¢, plastic
range after ¢.. And failure behaviors of elastic range, yield range, plastic range before
s , plastic range after o, could be evaluated in tensile test by AE counts,
accumulation counts and time frequency analysis. It is expected to be basic data that
can protect a risk according to tensile test and bending of pipe material for pressure
vessel, as a real time test of AE.
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Table 1. Mechanical properties.

Tensile strength Yield strength Elongation
(¢, MPa) (oy, MPa) (%)
373 216 21 %

Table 2. Chemical compositions [wt%].

C Si Mn P S

0.25 0.25 0.43 0.035 0.035
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Fig. 2 Schematic diagram of AE system.
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Fig. 3 Relationship between load and AE
count by tensile test.
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Fig. 4 Relationship between load and AE
amplitude by tensile test.
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(c) Plastic range (Type II)
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Fig. 5 Time-frequency analysis of yield and plastic range after tensile test.
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Fig. 6 Relationship between load and
main frequency by tensile test.
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Fig. 7 The microstructure of carbon steel
pipe for high pressure service.

(a) dimple

(b) micro void (c) inclusion

Fig. 8 Fractographics after tensile test.
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