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Fig.1 Comparison of ablation with different laser pulse energy

T AT LU Y, 2306k aE i 120 )
I 52" Sn RIEAL™ Fe 1 ] 23 9F (5 5k 4
FILT R EZW, ORI IT , A REIEATHE )2 R
(5E 5 MO RE R 12 ) B, 858532 Sn il
Fb Fe BB ]S BB G SR I M A B)E T
30.40 s Iif A Sn H{ESEAE Fe {55, 7£ 32.40 s
I Fe Bf5-5 JF Rl -7t [RI Sn 19655 I 4R
P T B, R B0 O ik B B b2k, 525 1 I [ 22
SR ) B 5 2 9 B TR] S R R 50 T LA EA T )2
JELEERIINE , (H R T3 F R B[R] (] e, SR Bk vl
P R, 2 I 5 5 R A i 22 3 Ko

R b, AT LA VE SR SEAI A O ko BB R AT
S i, (B RE AR E T 23 32 B MR , WA REORAEAS [F]
FEM AT R A R, JF HEOEIK b RE AR T 10 w)
i OG22/ RE L o MERR I i, AR T RRR
SR ORAFIK P RE B — B

— 287 —



553 1] o

http: // www. ykes. ac. en

a0 Wt

2015 4%

2.1.2 WOCHEERE

R FHHUAE 9 07 75 7T AREAR O D) R %5 5, 18
B R g ik R SEERPE B E T Sn AL AE T F A
Oy R T

K HNBE SRR IE A (R 55 Sn -21534) >k
AR THOCHR I RAERE 25 (um) 7351124 0,125 250 375
500,625,750 .875 .1000 " Sn F1° Fe [y} 1] 20 HEA
JEHEAT TS, B2 R Y HIAERR By 625 pum BRI
)5, Hor ' Sn ({5 S5 4R/ 100 fi5VEEL

JE 2 BT LIE L, 7E 29. 68 s B Sn ({5 5
B, 7E 36. 68 s I L Fe U155, Pifs 5 B
B T] [E] B A 7. 00 s, id B HICER B 30 (ol 50 485 )2 1 B i)
IR, F 2R W T HUE R ph T iy B AR AR
K WOk i ) B 23228 B2 R B, A R IO R F T L
HOFEieR e TR Eoken I S 7 s L (RS R v QU St = o
FIPR TG BE 5 B AR LR, o (5 75 380 ol % 8 % S0
A SR AR B2 D] , Bk oo o i B T —
B 4 TR R R E R ERREE . B 3 RO
TG R TE AR, SR JR B A TS ok A Ok, 1t
JRAR , i — 25 U A R £ O Bk b e R B Id 1Y

25 L PTR T A R R R B I AR
BOGRK P RER 12 W), BUERE B 625 um,
2.1.3  BOBkehRE AR e PR ik i (8] (1) 52 e

WOk i RE S AR, AR K ph ) Pl AN
EE 5 W) JEE 5 00 2 1 E A B o 2 SO ik o g 1 A
12 ) TR 10 pd B, kiR g 8 2 FE bR it (R4
5 Sn —21534) (""" Sn FI° Fe f A A] 43 % 40 & 4a
FR o Sn (5 SRR RESE/N 100 F5ER . oI IE
OBk RE R R 12 W) i, 76 29.68 s I Sn
M55 B, 7E 36. 68 s B  Fe HYM5 5, Bif5 5 1
LA TR B BRA 7. 00 s, B b B4 2 it a] 2 7. 00
s; MIOLHKFRER: 10 W) B, 7629. 68 sHHA " Sn iy (5
S, TE 37.42 s BHH I Fe (155, WM 5 B0
B EI RS 7. 74 s, RO Bl 8 )22 I [E] 7. 74 s,
W R UERE I PR, R0 THUAAR] Y 5% 855 2 BT it e B ] A
1, PRIMHEOE Wk e S AR e PR 7E B 45 )22 )5 B U 7
T ORCH S FE R S EE e S BRAE I, OB K
MR R R — 3
2.2 R ERVERIZILER b

AT & OB A M2 H R e
EEAE, FECR AR AN AR (B B8k, JF H
PHEMEEEERA 1 wn £, N T BERLF
IR PERE , X LA R R R 2 ik b — 2, 1 RCR
FH R T R0 R S R BE B 22 i JE B R TR ME o

— 288 —

56Fe

20 | llgsn\

e (10°cps)

0.0
0 10 20 30 40 50 60 70 80 90 100

FpmtiE (s)

P2 OB 625 om I R] 53 Pl

Fig.2 Time resolved spectrum at defocus distance 625 pm
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Fig.3 The image of craters in defocus states

WA WRE S 08, RAES TR [F A%
F'"%Sn 2 C P Fe F1® Cu " Al »*Cr . Ni *Zn, H
"Sn "*C *Fe WA HEEI AN E 4b Bk, A LABA &
Bl HARZD O, S C NES, A
e R Rk T , BOR T ERRIEIR A AN
AHEAY; B BB Sn W15 5, AR5 A & L bt
BFe (155 o KL BB A HERZNHES 23 i i
M o KM LA —ICP — MS Jy ik ml DA . —H T4
AT A IR B B Y )2 2 B I
2.3 AREE

EEPEYE, Bl EEER MRS 7k, R i
B2 SIM Z M B E A2 G882 Sn
(A5 PR e, B G2 e 15 S Dt 7, 1t
IR 4 R AR o Dol b T A 6 R )2 I B 5

Kbo FEE T, Fe {55 b TR T LU &
P8 2 IS HAL

o T8 2 50 R 1R P A A —FE, 8



SRS, A ORI ol LR 5 25 B T R BT E <R B SR R

%34 &

4.0

(a)

L (10°cps)

20 30 40 50 60 70 80
FIRIF R (s)

2.0

(b)

VL (107cps)

Bl 4 (o) WORMRoIRE A FRA R i ] 52 ma B (b) 477k
JAT, VI ) 5y WPl

Fig.4 (a) Change of the laser ablation time with laser pulse

energy, (b) Time resolved spectrum of tinplate with

paint coating
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Quick Measurement of Thickness of Tin Coating on Metal by Laser
Ablation Inductively Coupled Plasma-Mass Spectrometry

JIN Xian-zhong, XIE Jian-met, CHEN Jian-guo
(Ningbo Academy of Inspection and Quarantine, Ningbo 315012, China)

Abstract; Thickness analysis of tin coating on metal by Laser Ablation Inductively Coupled Plasma-Mass
Spectrometry ( LA-ICP-MS) is affected by the laser pulse energy and its stability. A method has been proposed for
quick measurement of thickness of tin coating on metal using a self-made picosecond laser ablation system coupled
with Inductively Coupled Plasma Mass Spectrometry. Laser ablation was carried out using pulse energy of 12 wJ and
defocus distance of 625 pum. Time resolved spectra ( TRS) of "8Sn and measured isotopes of the main elements in
substrate were acquired, the time of ablation of zinc coating was gained according to the relationship of these TRS,
the ablation rate was calculated by thickness standard sheet, and thickness of tin coating could be measured
quickly. Ablation rate of tin coating was 88 nm/pulse and depth solution was 0.40 pm. The thickness standard
sheet and practical sample, including tinplate with paint coating and tinned stainless steel strip, were analyzed by
this method. The maximum deviation between the found values and the certified values was 0.5 wm. This method
avoids the instability of ablation rate which results in the change of ablation amounts of one pulse. This method
improves the accuracy and is suitable for the thickness measurement of metal coating of different types, and could
be used in fields such as life sciences, archaeology, environment, and judicial expertise.

Key words: tin coating; paint coating; thickness; picosecond laser ablation(psLA) ; Inductively Coupled Plasma-

Mass Spectrometry

— 291 —



