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Abstract The effect of surface treatment technology on laser damage resistance of aluminum alloy is studied.
Results show that, under the same nanosecond laser irradiation, the laser-induced damage threshold of nickel-plated
metal surface, black anode oxidated surface, or hard anode oxidated surface is lower, while that of inactivated or
micro arc oxidized surface is higher, if compared with that of mechanically polished surface; surfaces treated by the
same treatment process but with different parameters have different damage thresholds. With the comparison
among the relevant physical parameters of different technologies, the damage thresholds, morphologies, and
patterns are analyzed and the results indicate that the inactivation technology is more suitable for the aluminum alloy
surface treatment in high power laser facility.
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Fig. 1 Surface morphologies of samples after treatments with different techniques. (a) Black anode oxidation;
(b) hard anode oxidation; (c¢) inactivation; (d)(e)(f) electroless nickel plating;
(g) (h) (1) (j) (k) micro arc oxidation; (1) mechanical polishing
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Table 1 Physical parameters of aluminum alloys after different surface treatments

Technology Melting point /°C Hardness /HV
Aluminium oxide 2050 —
Aluminum 660 60-150
Electroless nickel plating 1453 400-700
Micro arc oxidation 2035 1000-2000
Black anode oxidation — 196-490
Hard anode oxidation — 1176-1740
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Fig. 2 Surface elemental analysis by XRF. (a) Black anode oxidation; (b) inactivation;

(c) electroless nickel plating, 10 pm; (d) micro arc oxidation, 10 pm
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Fig. 3 (a) Experimental setup; (b) energy distribution at focal spot
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Fig. 4 (a) Relationship between laser-induced damage size and laser fluence; (b) laser-induced

damage thresholds under different R,
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Fig. 6 Laser-induced damage morphologies of metals after different surface treatment technologies.

(a) Black anode oxidation; (b) hard anode oxidation; (c¢) inactivation; (d)(e)(f) electroless nickel plating;
(g)(h) (i) (i) (k) micro arc oxidation; (1) mechanical polishing
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