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Fig. 1 Schematic diagram of laser cleaning system Fig. 2 Effect of laser fluence on cleaning percentage
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Fig. 3 SEM images of the cleaned surface under different laser fluence
(a) F=6.72 1/em?; () F =251 1/em?; (¢) F=359]/cm?

A: unremoved rubber layer; B: substrate surface
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Fig. 4 Surface photograph of cleaned wording Fig. 5 Surface photograph of cleaned
mould sliver tyre mould
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Parameters and Mechanisms of Laser Cleaning Rubber Layer on
a Tyre Mould

.1 . 1 1t 2
Wang Zemin Zeng Xiaoyan  Huang Weiling
(IS(.'fmui of Material Science and Engineering, State Key Laboratory of Die and Mould. *State Engineering

Research Center for Laser Processing, Huazhong University of Science and Technology, Wuhan 430074)

Abstract This report presented a detailed study on parameters and mechanisms of
cleaning rubber layer from a tyre wording mould with pulse laser. The results
demonstrated that pulse laser can remove rubber layer completely under proper pa—
rameters. There exist cleaning threshold and damage threshold in laser cleaning.
Between the initial cleaning threshold and complete cleaning threshold, cleaning
percentage of the surface increases with the increasing of laser fluence. When the
laser fluences are between complete cleaning threshold and damage threshold.
cleaning percentage keeps up 100% and no damage is found on substrate surface.
Two mechanisms for laser cleaning rubber layer are suggested: one is the combus—
tion and vaporation of upper rubber layer resulted by high temperature of laser
beam. the other is the vibration of deep rubber layer as well as thermal shock action
by laser pulse to make rubber particles sputter.

Key words laser cleaning, rubber layer, mechanism, threshold, cleaning percent—
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