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Effects of Pulsed Ultraviolet Laser and Pulsed Infrared Fiber Laser Surface
Modification on Chemical Composition of Polyphenylene Sulfide Surface
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ABSTRACT: The work aims to improve surface wettability and adsorbability of polyphenylene sulfide (PPS). Two commonly
lasers, i.e., 355 nm (wavelength) pulsed ultraviolet (UV) laser and 1064 nm (wavelength) pulsed infrared (IR) fiber laser, were used
to modify PPS surface. The effects of laser energy density on chemical composition of modified PPS surface were discussed. After
PPS was modified by the two lasers under certain energy density, new groups such as C=0, COO—, —S0O, —SO, and —SO,
were detected in the method of X-ray photoelectron spectroscopy (XPS), this was probably since chemical bond ruptured and

reacted with oxygen-containing species in the air. It was also found that relative content variation degree of chemical composi-
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tion on the modified PPS surfaces increased with energy density. However, interaction mechanisms between the two lasers and

PPS were different, hence variation degree of chemical composition on the PPS surface modified by pulsed UV laser was higher

than that on the PPS surface modified by pulsed IR fiber laser under the same energy density. Chemical composition of PPS

surfaces will change after surface modification by pulsed UV laser and pulsed IR fiber laser under certain energy density.

KEY WORDS: pulsed ultraviolet laser; pulsed infrared fiber laser; polyphenylene sulfide (PPS); surface modification; chemical

composition
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Fig.2 Photographs of pulsed ultraviolet laser (a) and pulsed
infrared fiber laser (b) processing equipment
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Fig.3 XPS full spectrum of PPS surface modified by pulsed
UV laser under different energy density
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Tab.3 Relative content of elements on PPS surfaces mod-

ified by pulsed UV laser under different energy density
from XPS test

K3 AlFElRE

100 0.21~3.42 2.75~43.51 1000 10 0 0
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Tab.2 Design of pulsed IR laser surface modification pa-
rameters for PPS

F/kHz PIW O/(Jem™®)  Vimms ") Uum OW% OJ/%
100 0.86~13.30 2.75~42.34 2000 20 0 0

enijzr fr‘;;) Clat% Ofat% Slat% Si/at% O/C
0 80.62 842 7.6 381 0.1l
275 7722 995 743 424  0.13
15.70 7059 1826 7.2 403 026
21.22 67.53 2036 649 386 030
33.32 63.66 2533 6.66 436 040
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Fig.4 Cls spectra of PPS surfaces etched by pulsed UV laser under different energy density
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Tab.4 Relative content of sulfur element on PPS surfaces
before and after pulsed UV laser modification
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Tab.5 Relative content of chemical elements on PPS sur-
faces modified by pulsed IR laser under different energy

density from XPS test

Laser fluence/

J-em™?) C/at% O/at% S/at% Si/at’%  O/C
0 80.62 842 7.16 3.81 0.11
15.70 80.20  8.64 7.30 3.86 0.11
18.62 7532 14.39 6.24 4.05 0.19
22.49 73.12  15.66 7.42 3.80 0.22
34.48 71.77  17.60 6.61 4.02 0.25
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Fig.7 Cls and S2p spectra of PPS surfaces modified by pulsed UV laser and pulsed IR optical fiber laser, respectively: a) Cls
peak, pulsed UV laser, 0=21.22 J/cm?; b) C1s peak, pulsed IR optical fiber laser, 0=22.49 J/cm?; ¢) S2p peak, pulsed UV laser,
0=21.22 J/em?; d) S2p peak, pulsed IR optical fiber laser, 0=22.49 J/cm®
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