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To study the interactions of single nanosecond laser pulses with damping rubber materials,

etch
experiment is carried out by single pulsed laser. Damage situation of the material is observed and damage mechanism

is analyzed. The results show that the heat generated by the laser energy is mostly focused on the spot area due to

the low heat transfer coefficient of the damping rubber material, while short pulsed laser energy affects on the

surface of damping rubber material. As a result, thermal cracking and ageing of the rubber are apparent and a

thermal ablation like honeycomb in the holes are shown under the condition of high temperature. The diameter and

5l

the depth of the holes are increased with the increasing of the single pulse energy and the ablation state of the rubber
Key words

in the holes is more significant. The damage threshold of the 13 ns single laser pulse on the damping rubber material
threshold

=1

is calculated by measuring the ablation diameter and depth. The damaging process of the damping rubber material
OCIS codes 140.3390; 140.3538; 160.5470; 140.3330
—> .

by a single laser pulse is simulated by the finite element method, and single pulse damage threshold of the material
is calculated again with the simulation results. The result shows good agreement with the experiment result.
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Table 1 Main parameters of the nanosecond laser

Parameter Range
Average output power /W 0~68
Maximum pulse energy /m] >1.0
Output repetition frequency /kHz 70~752
Pulse width range (pulse waveform table) /ns 10~240
Spot diameter /pm 50
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Fig. 1 Condition of the rubber surface damage affected by single pulse
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Fig. 2 (a) Diameter of the holes varies with the energy of single pulse; (b) square of the holes diameters against the

logarithm of the energy density
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Fig. 4 (a) Depth of holes varies with different energies of single pulse; (b) ablation depth of single pulse against the
logarithm of the energy density
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Table 2 Thermal parameters of the damping rubber material

Parameter Value
Density /(kg/cm?) 1.4
Specific heat /( J+ kg™ « 'C™H) 1700
Thermal conduction /( W+ m™' « K™) 0.025
Convection or film coefficient /( W e m % « K1) 11.6
Decomposition temperature /°C 175
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Fig. 6 Calculation results of the temperature field of rubber material
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(b) isothermal line of decomposing temperature
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Fig. 8 Temperature distribution along (a) radical direction of the surface and

(b) depth direction of rubber
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