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Anti-laser performance test of aluminum alloy plates reinforced by

ceramic coating
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Abstract: ZrO, ceramic coating was designed for aluminum alloy plates and their anti—laser performance
was tested using 976 nm CW laser. The alloy substrate is 2.5 mm thick and the coating is 0.3 mm thick.
In the tests the plates were subjected to 0.3 Ma tangential airflow. Temperature of the rear surface was
recorded with thermocouples. Spectral reflectance of unirradiated area and irradiated area was measured
respectively, and XPS analysis was done to investigate the change of elemental composition in the coating
induced by laser irradiation. The experimental results show that, the sample could withstand 60 s
irradiation by 976 nm CW laser with power density up to 700 W/cm?, and that the color of irradiated
area turns white from offwhite, and that the reflectance to near—infrared light increases. The change in
color may be the result of pyrolysis or gasification of carbon —containing compounds during laser
irradiation, which is consistent with the results of XPS analysis.
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Fig.1 Schematic diagram of the experimental system

e R EEEE I E 2 s , RSEZ5°8 23.0 mmx
25.0 mm, JEEE GRS A SEAR I A) i R A i RST
4 90 mmx125 mmx(2.5+0.3) mm,

A 2 JotesE

Fig.2 Laser spot diagram
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Fig.3 Photos of front and rear surfaces after laser irradidation
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Fig.4 Temperature curves of rear surface of

sample 2 recorded with thermocouples
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Fig.5 Temperature curves in the early stage of irradiation
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Fig.6 Airflow velocity vs time curves in the irradiation

by 800 W/cm? laser beam

PR 800 W/em? i RE ik 2 v () 3l B2 it Ze an &1 7
7R 488 BEA TR R TR 3 25 5 1 S PR i S
AT L A ISR 30s JE 2 B R 1
FHAIL IR RRAT A 5 7T 7 2 b e | 28 1 2 Y 20 3ok
WA 40s J5, B2 SHEEHLAT SR B TS A T
0 JE FR I A MIRA , J5 2 E AE Ak DX BB O
I BT, AR I AR A A s AL AR
7, B 2 R 2 580 T,

Pl 7 800 W/em?® SOG4 HE T T 3 T PA A £ 00 i i 2
Fig.7 Temperature curves of rear surface recorded by

thermocouples during laser irradiation of 800 W/cm?
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Fig8 Spectral reflectance of irradiated area and unirradiated area coating

N HR LI SO e IR DX (2 1, A2 2R 3R
A 8 T DX IO AT 2T A B RO R AR O, eI R SRR
T B4 J80 o3 IR e v e A TR, RO R SR T
R R DX 5 R DX 3 S IBORE | BEAT XSO L T RE
% (XPS) 73 # X 5 £k 10 1 i (EDS) 2 #r , 3 #r 1
TEFLZS FREE R HEAT IR i 20 1) b Ao ot AR A I I
A R X O] E)F B AL 4 mmx5 mm B IREE,
DR S G TR 9 Bz, A5G k2= 2 i 1 5

(a) REHIIX
(a) Unirradiated area
[ 9 A
Fig.9 Test samples

(b) X

(b) Irradiated area

0606002—-4



% 04

Lok TAE
www.irla.cn % 46 &

1P BN 10 Pis
®1 AERRESEREETFEE

Tab.1 Atom content of unirradiated area and

irradiated area

Atom percentage Zr C (6]
Unirradiated area 15.34% 40.61% 42.37%
XPS
Irradiated area 23.09% 7.82% 66.71%
Unirradiated area 29.01% 0 70.99%
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Irradiated area 31.33% 0 68.67%
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Fig.10 XPS and EDS spectra of coating surface
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