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Ultrasonic Backscattering Profiles from Zirconium Plate
with Beryllium Diffusion Layer
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Abstract Ultrasonic backscattering profiles of the Zr plates(with a thickness of 1.32mm) with/without Be-Zr
alloy layer(with a thickness of 100um) were measured at various incidence positions to evaluate the
characteristics of Be diffusion layer. Four principal subprofiles were observed in the backward ultrasound
radiated from leaky Lamb waves. The angles and the intensities of the subprofile peaks decreased by the
stiffening effect of Be layer. Generation and change of the subprofiles were explained by the acoustical
property, collective group velocity and leaky factor difference of the plates under consideration. Backward
radiation subprofiles turned out to be an useful method for evaluating thin diffusion layers on plates.
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Table 1 Material properties used in dispersion and
leaky factor calculation
material ]
property Zirconium Beryllium
Longitudinal Wave
Velocity (Kmy/s) 465 129
Transverse Wave
Velocity (Km/s) 225 88
Rayleigh Wave
2. .
Velocity(Km/s) 103 787
Density (g/em’) 6.52 1.82
* Velocity in water : 1.48 Km/s

Beryllium
- Diffusion

Layer

Zirconium

Substrate

Fig. 1 Cross sectional view by optical microscope
(200x): Measured average layer thickness is
about 100 &m
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Fig. 2 Measuring system of ultrasonic backscattering
by averaging method
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Imm 3P wfrlc} exp(-0.3066)3 exp(-0.0781)%
Fwedatel A FAe] i Fadte AL
2 FAgol & ZriXe gdel ¥t Beol A
not o 4 F= vt o stk 2y o] F

Hgo] Atke AL doz 2&v) oA /A A4
ARl QAR ERRT TS 9 A
A% g 100am $A9 BeZr FFFoIA
e S4E w1 W FU ARHESE e
489 Be FE7k F Rolth wekA Zb AHel
$35 AABN EARAsH] P& Besl J
Fg wob Z0o| W8} Lol gk of w4
&9 Aol %mgq we|d st EFetn
AYPNA wel 20 Ae] FYEAL x4
(o]

717k =2A ‘f‘rE}‘Jr o]f7} 2 Ao|r}t Table 19] A
AlE GEL HE gdy gl g RolARt
Aoz Ylamb)sh LESO] JOAE FHE
I YL Zro] 4P E 2 Aol oFET5]

ol 4 @ ddazen 28} YA o)
HAbgel A 7)3et Ao 2 o HEHRA s ¥AT e
v 59 (Schoch displacement)E $1/3H3s) =
Aoz F&3H /\]0]1:}[11] Bertoni®} Tarmir[12]+
| Wb e olEo] mwekdsie] FAd 98 o
WA Bzel Wse om AoE ARHL T4
&(leaky factor)& £& W9 Yo 28 F3 3
o] ®Fiyx S5t} Table 29] leaky factor 2 3t
2 ()0l g3 FHA L£FHA AFE HI
2ujEl grog 4 (1)l ols] 2 leaky factor
13 s NG ¢ 5 Yok

o
\:L

o rlo

5= (Rt (=)
( 1+6s201 Sg)q 2s(3 — 20)> 2

A7M, s =T, r=WI" qg=LT"

and 2/As of Rayleigh
As is Schoch

Table 2 Leaky factor
wave(5BMHz) in water :

displacement
Leaky factori, Leaky factorz,
Specimen e (1/mm) 2/ Ag(1/mm)
Zr 0.3066 0.2999
Be 0.0781 0.0878
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