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Stress-Wave Emission from Steels for Pressure Vessels

Hajime HATANO, Shiro MizuTANI, Ryo HorrucHi,

i _ Noboru NtwA, Yudo OusHO, and Tetsuo TSUKIKAWA

Synopsis:

The stress—wave emission (SWE) in several alloy steels which are frequently used as structural materials
si observed during tensile testing. As to steels SB42,. A387-C, and A515, a great amount of SWE is
detected in the stage of initial yielding of every specimen annealed even at comparative low temperatures.
This experimental result suggests the usefulnéss of the SWE technique for nondestructive testing and safety

monitoring of structures. On the other hand, in case of stainless steel SUS 27 that is solution—treated,
little SWE is recorded compared with the alloys above mentioned.
(Received June 13, 1974)
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Fig. 1. Instrumentation set up for SWE detection
during tensile testing.
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Fig. 2. Tensile test specimen.
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Table 1. Chemical compositions and mechnical properties of specimens.

Chemical composition (wt%) Tensile test ‘Har dness
Yield |Tensile | Eloga-
C | Si Mn P S Ni Cr {Cu| Mo |V point |strength| tion HB
kg/mm? [kg/mm? %
SB42 0-18 | 0-20 | 0-69 | 0-020; 0-016] — — — | — |—| 25 43 33 —
SuUs27 0-06 | 0-70 | 1-62 | 0-027| 0-016| 8-83 |18-42 | — | — |— — 63-8 64-8 170
A387-CG 0-14 | 0-58 | 0-55 { 0°010; 0°010] — | 123 | — [0O'51 |—| 39-2 57-4 28-8 —
A515-70-60 | 0-12 | 0°22 | 0°65 | 0-011] 0-006] — S el B b 32-7 47-9 30-7 —
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Fig. 3. Micro structures of specimens.
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Fig. 4. SWE in alloy steels full-annealed at
900°C: for 1 hour.
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Fig. 5. SWE in alloy steels annealed at 600°C
for 1 hour.
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Fig. 6. SWE in solution-treated stainless steel.
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Fig, 7. SWE in commercial-purity aluminum annealed at

400°C for 1 hour.
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