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Table 1 Description of the Zr-2. 5Nb alloy samples used in this work

Sample number Description
1 Laser processed in a vacuum using 1. 5 kW CO; laser. No surface preparation before processing
2 Blasted with 8 um glass beads before laser processing. Processing parameters same as sample 1
3 Giass hlasted as in sample 2 but no laser processing
4 Laser processed in air. No surface preparation before processing. Processing parameters unknown
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Fig. 2 PTR signal (a) amplitude ratio and (4) phase difference between samples | ,2,3, 4 and the unprocessed

reference sample as a function of (frequency)~'/2

[
g I 3.2 ASHMONEER
Tl L e X R & AT 5 AR o REE « B
E FKHZERES T.(c,0) B TFREH™
2 261}
g : Y T(z,0) = % exp(— 0.)
2% - = T(0,0) exp(— or) (1)
) Hooh 1o R RDE R E R IRIE K. i Y B
195 %%ﬁ,ﬁ, %E%%mﬁﬁ%ﬁ'n _:'Ajj'ﬁ - %%
' F‘l‘éo_'i'é'O'Eso 330 400 470 540 610 680 750 W BA -
Depth(pm)
Fig. 3 Hardness obtained from the ‘Vlckers hardness ﬂ?bﬁﬂ]%ﬁ%%ﬁ%ﬂ HAJ ﬁtﬁﬁﬁ&'ﬁﬁ%’fﬁ%
test vs, depth for cross-sections of samples Sy(w) }ij
1,2, 3and 4 S5(0) = 7KT(0,0) (2)

KRR AL T oy 0) 3R B HE I BAEX AR Sow(0) SHHEIBH X Sou(0) 11
SHH

Sﬂin(w) T(U,w) .
= —N ;
‘S!Ibref Tmf(o ’ ﬂ)) = M (CL}) | €Xp L,_E'AQ'J(CU)] (3)

Her | M) | HEREHRERRIFLL, 40(0) RHRIBHRBEMALLE.
EC3) R B L BB A, 5L B R 18 L AR (L 22 A HEB A K




454 LRSE. L/MEREN SN EMtRmELERE | 319

M) | = grs (1 — TR(00) e+ X cos (¢ /@) + psR(e0)e™ Y+ ] (o)
e =tan—‘[ Vi ese ' sin (o /@) ()

L1 — YR (00)e= V> cos(e @)
H SR B X R T S MREE | M () | M 4g(w) {H, 3 (4a) , (40) RAFREMEN TR XA
A E R BE I R R R B TR T IR T 2R AR5, 6.

PR 4 X0 55 0 57 FH 9 I Firisk Y 1 28 e

URME MR BORBERIN . B | ORISR | smmaicdey

R RGRE T E MR, WAL oo [ mmple N
At ATALROR JRE R RRE R 10.6 sm i T ool /77 Come—
KAWL RIICKRIE. i 2 ft— AR £ |/ rference sampler
TERS MR LR, ERETa20 5| [/

um Ab BT R R AL SRIEHE KL 90 um g ES 0 S

EFEE AR HEHERE KA 300um 2, ©

. RHMEISES BRAsHELER. X%~ |/ ]

BB PSR R RE LY 15 um 2 b

NFFAE o -Zr &obr, T 5 PR 2 21 SEBRE] 29 100 3. 30T 80 I TS0 T80 30 T 0 3o
am JLBE . X~ 088 55 B O A R R AR — R Dept yen)

Fig. 4 Reconstructed thermal diffusivity profiles
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Determination of Laser Processed Hardened Depth
by IR Photothermal Radiometry
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Abstract A non-destructive remote technique for obtaining depth profile of laser processed
metals by laser- induced IR photothermal radiometry is reported. Applications to the
inspection of laser processed Zr-2. bNb alloy samples are presented. Depth profiles obtained
from this method are consistent with the profiles obtained from destructive methods such as
microhardness testing. ‘ _

Key words IR photothermal radiometry, thermal diffusivity depth profile, laser surface
hardening, zirconium alloy
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