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Preparation and Study on Mechanism of Laser-Marking PBT / Sb,0; Composites
Qiu Pengfei, Zhou Jinlong, Zhong Wei, ZhuHe, Li Huili, Tiu Chunlin
(School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract : In order to investigate the laser-marking performance and mechanism of polybutylene terephthalate (PBT) /
antimony oxide (Sb,0;) composites,.the PBT / Sb,05 composites were prepared by blending with PBT as the matrix and Sb,0; as
laser marking additive. PBT / Sb,0, compesites were laser-marked by Nd:YAG laser. The marking quality was evaluated by the
visual appearance and colour contrast. In addition, the marking surfaces of composites were characterized by X-ray photoelectron
spectroscopy (XPS), Raman spectroscopy, X-ray diffraction (XRD) and scanning electron microscopy (SEM). The results show
that Sb,0; can effectively improve the laser marking performance of PBT and the laser-marked composite exhibits best marking
quality as the mass fraction of Sb,0; is 3.0%. No new peaks appeared in XRD spectra of the composites after laser-marking and the
Raman spectra illustrates the degree of carbonization of the composites increases after laser-marking. This indicates that the Sb,O;
in the composite can absorb laser energy and heat the localized area, leading to generation of amorphous carbon due to pyrolysis
and carbonization of the PBT chains that converts the composites to a much darker color after laser marking. It is also found that the
crystal structure of Sb,0; is not changed after laser-marking.

Keywords : laser-marking ; polybutylene terephthalate ; antimony oxide ; composite ; carbonization ; mechanism
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FOCPRCISTE 540 eV 247 B Sb—O i, X &
REOEARCETE AR Sb,0, B R, Sh—
O SN AN . BOBRCHT, &4 MR R w1
PBT 7 i T, Il A2 AU T AE K CO,,
H,O Z5UA, (AT B () Sb,05 & At B, BT
DL I Sb—O ez, INFE 3 AT LA, Hothnid
JEFRICAE RIBRTER & i N, AR A TR
BT, XK E SRR PBT 4¢HE1E
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