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Abstract: Specimens of 304 stainless steel exposed to solution treatment at 1080°C for 1, 2h have been
evaluated employing ultrasonic testing in order to discuss the feasibility and ultrasonic nondestructive
characterization parameters for average grain size in 304 stainless steel solution treatment product.
The results showed that the ultrasonic velocities decreased gradually and the attenuation coefficient in-
creased apparently after solid solution treatment. The velocities continued decreasing slowly and the
attenuation coefficient increased further with increasing solution treatment time at the same tempera-
ture. The spectral analysis exhibited an obvious decrease of the peak frequency and a gradual increase
of the peak amplitude after solution treatments. The above studies are mainly attributed to the effects
of the solution treatment to the grain size and the effects of the grain size to the propagation of ultra-
sonic wave through materials. Based on the least square method, the linear relationships between
transverse wave velocity v, ,longitudinal wave velocity v, and the average grain size were obtained v, =
—0.49254d+3188.40138,0v,=—0.07632d+5772. 88964 ; meanwhile, the relevance of the attenuation
coefficient to the average grain size was also described in the studied specimens as followed as ¢ =
1. 2605X 10 " d** 2 +0. 0995.
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Fig. 2 The microstructure of 304 stainless steel under different solid solution processing conditions

(a)untreated; (b) solutionized at 1080°C for 1h; (c)solutionized at 1080°C for 2h

F1 AEAEBLEEGT 304 FENKFENFTY 140
| ]
BHRtRBERESH g 120 '
Table 1 Average grain size and ultrasonic characterization = 100l i
(5]
parameters of 304 stainless steel samples 5 20
solutionized at different conditions .gn
60 |
Solution Average grain i/ v/ a/ 50
Sample o 40}
treatment  size /um  (me+s ') (mes ') (dBemm™ D z
1 Untreated 23 5770 3173 0.101 ol 1
2 Untreated 24 5776 3174 0. 105 0 1 >
3 Untreated 28 5768 3180 0.095 Solution time / h
4 Untreated 27 5770 3176 0.097
5 1080°C/1lh 109 5764 3137 0.114 3 304 NG 1 e RO ] 9 I i) A2 Al 56 5
6 1080°C/1h 107 5765 3136 0.120 Fig. 3 Variations of 304 stainless steel average
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304 stainless steel with solution time (a) ,average grain size (b)
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Fig. 5 Variations of longitudinal wave attenuation coefficients in 304 stainless steel with solution time (a), average grain size (b)
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Table 2 Peak {requency and peak amplitude of 304 stainless
steel samples under different solution treatment

conditions in the amplitude spectrum
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7 1080°C /1h 3.08 21.35
8 1080°C /1h 3.08 22.33
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10 1080°C /2h 3.08 25.50
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