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Abstract: It is greatly expected that the technologies of durabighancement and evaluation for the core
structures of plant facilities, marine plant and bridge stamctures will be greatly expanded in the plant
industry fields. In this study, the actively ongoing apgli€ases were tried to be analyzed in the present
domestic industry fields through the Ultrasonic Nanoalste Surface Modification (UNSM) and Ultrasonic

Fatigue Test (UFT) technologies using ultrasonic elastibrational energy, and the new application

technology to improve the durability of plant industry fielespecially plant facilities, marine plant and core
weld components of bridge constructures will be presented.
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7R Z (UNSM : Ultrasomc Nanocrystalline Surface Modification) < 2}
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Table 1 Chemical composition (wt.%) of the specimen.

Element Cu Pb Fe Sn Al Si Zn
SIMS 65.122 4.307 0.058 6.531 0.004 0.0449 Balance
_ 76.53
28.27 20 , 28.27
wi | | | 0.5%45
> A
R — =t
R14.5 / ¥ o

Fig. 1 Geometry and dimensions of ultrasonic fatigue test spatime
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Table 2 Principal parameters of UNSM technology

Feed Speed Frequency Static Load Amplitude Ball diameter
(mm/rev) (m/min) (kHz) (N) (um) (mm)
0.07 30 20 20 20 3

Pb(zr Ti)O 3 HORN
TIP
Transducer Hom Rod Specimen
1 >0
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(&) UNSM technology (b) Ultrasonic fatigue testing set-up
Fig. 2 Variation of the stress and amplitude along the acousticen@) along with resonant specimen (b)
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Table 3 Conditions of ultrasonic fatigue test

Loading frequency Stress Amplitude
(kHz) (MPa)

20 R=-1 130- 210 Room Temp.

Stress ratio Test atmosphere

Table 4 Twin density and distance between twins

Specimens Virgin UNSM
Twin distance (um) 62.43 2.06
Twin density (x16cm?) 0.001 0.237

TUNSM
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Fig. 4 Typical TEM micrographs and SADP of before and after the UNSM

20 Virgin 2100 UNSM
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Fig. 5 Viker's hardness of the specimens
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Fig. 6 S-N behavior of Cu-Zn alloy before and after UNSM (20kHz, Rx-
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Fig. 9 Some components in modern machinery
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