BITE 12
2010 4 12 A

o B
CHINESE JOURNAL OF LASERS

Research on Laser Physical and Chemical Modification of Metal Complex

XEHS: 0258-7025(2010)12-3155-07
R ge gyl o Y KA SR T N

I % sk T B Emt HER KEN

(REER R A BE AR BB AR B2 BE W AR08 % . K 300072)

WE  FHBOCIRIE 248 %AW E 4 8 bk, Tl g B b i X2 o S fh b 3 L R AT Ak 2 B A L B R
A5 R TE AT R T L 2 B AR S AR M T IR A 20 SO BRI SR AT SR R R R A A &R R . SCER SR
FH Nd: YAG #0645 &5 A GG G sh S RERGE M IR E L = HH, I 4 Htheta BREEI LR
BAYRE . AW HAIE 1.3,10 F1 20 kHz B BEOGTR I #E AT X5 L S50, SC B BE A 2R E 11 pm DL B BESR 2 S
BE2 pmbh b AR R — bR R WS T &R AR 2 R AR L AR

XKEWR  BOEEAR WS O SR SRR IS RERE

hESES TN249; TG665 XERFRIRAS A doi: 10.3788/CJL20103712.3155

Wang Meng Liu Tiegen Wang Bo Huo Xiaofei Xu Baozhong Zhang Guoshun

(Key Laboratory of Opto-Electronics Information Technical Science, Ministry of Education ,

College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract Through laser irradiation on the nonmetal material adulterated with metal complex, the irradiated area
could be chemically plated on copper and nickel after the sensitizing treatment, so the electricity conducting channel
is formed and the quality of metal conductor appears. The non-irradiated area still remains the original nonmetal
quality. The Nd: YAG laser beam, after going through dynamic focusing system, was reflected by galvanometers and
then focused by f-theta lens on the surface of metal complex. Through the 1, 3, 10 and 20 kHz laser modulation
comparative experiments, the copper-plate thickness exceeded 11 pm, and the nickel-plate thickness exceeded 2 pm.
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In this way, the quality of metal and nonmetal coexist on the surface of the same material.
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Fig.1 Schematic diagram of molecular structure
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1: rear mirror; 2: Q-switch; 3: DPL Nd:YAG; 4: output mirror;
5: beam expander; 6: dynamic focusing sytem; 7: scan mirror X;
8: scan mirror Y; 9: f-theta lens; 10: sample
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Fig. 2 Scheme of laser physical and chemical modification system
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Fig. 3 Photos of laser scanning sample
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Fig. 4 Photo of sample microstructure. (a) 1 kHz,100 times, (b) 3 kHz, 3000 times, (¢) 10 kHz, 3000 times,
(d) 20 kHz, 3000 times
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Fig. 5 Picture of EDX analysis. (a) 3 kHz, (b) 20 kHz
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Table 1 Element weight and atomic percent comparison

4% (3 kHz) 11# (20 kHz)
Element Before After Before After
Weight /%  Atomic /%  Weight /%  Atomic /%  Weight /%  Atomic /% Weight /%  Atomic /%
C 61.23 79. 26 66. 90 81.58 64 79.02 68. 32 79.74
O 14. 38 13.97 15.01 13.74 17. 27 16 19. 81 17. 36
Cr 14. 81 4.43 9. 86 2.78 11.62 3.32 5.90 1.59
Cu 9.58 2.34 8.22 1. 90 7.11 1. 66 5.97 1. 32
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Fig. 6 Photo of XPS analysis. (a) withou laser scanning, (b) 3 kHz, (¢) 20 kHz
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Fig. 7 Photo of chemical nickel-plated sample with modulation frequency (a) 3 kHz, (b) 10 kHz, (¢) 20 kHz
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