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Abstract Laser surface cladding of Si;N; powder layer on AA6061 aluminum alloy was carried outl using a 2 kW
CW Nd-YAG laser. Subsequent laser surface melting of the layers gave a surface metal matrix composite (MMO).
The microstructure and phase identification of the modified layer were examined using scanning eleciron microscopy
(SEM) and X-ray diffractometry (XRD) respectively. Cavitation erosion and electrochemical corrosion tests were
also performed in 3. 5% NaCl solution at 23°C. Finally the cavitation erosion mechanisms of the laser surface
cladding modified layers were studied by surface morphology analysis.
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2.1 ENMRBEEBRAS

Mot T6 A FEH AA6061AL A 4, HAk
2 RAY (wt. - %) H:0. 4~0. 8 Si,0. 7 Fe,0. 15~0. 4
Cu,0.15 Mn, 0. 8~1.2 Mg, 0.04~0.35 Cr,0. 25
Zn,0.15 Ti, Al & &, 2R 8 10 mm X410 mm

X 10 mm, RIEHRERE R, =0.2 A1, SisN, B &k
AR TP SR, HOF- Bk By 38 pm, AAGO61AL &
ABEERE M Sia Ny HPEMERE AR 1.
2.2 HHBERR

AA6061AL £ 4 3K 1 WD SOV VEAL B, F A
ZEFPRE Sia Ny G20 R P R, BUE TS &
i, 2 120C 4T, WE SN, MAREE N 0.2
mm, K LK CW Nd-YAG [ AB0G 8 21T
JEIETEANE , BOGABE T ZB500  h# 1200 W,
KR E A 2.5 mm, JHAHEE 5 mm/s, FHAR)
500 » PRI I E N 20 1/ min,

F 1 AAGO61Al &K Sis N, IR MERE
Table 1 Physical properties of 6061Al alloy and Si; N,

Materials Densityv Hardhess Young modulus Tensile strength  Melting temperature
/g+cm ? /Hv /MPa /MPa /C
6061AlL 2.7 56 70 70~600 660
Siz N, 3.44 2200 310 300~850 1900
2.3 BUFBEMATAEMRRE 20 kHz, iR 15 24 30 pm, J& 4UA 4 1 TR 23°C,
AL S il % 2 B ph IR AR S R SE S 3. 5% NaCl /K 25 W B sl i (R) A 4 b,

13 mmX13 mm X 10 mm, ¥ H 13 mm X 13 mm
RIS THOCIE B AT, I A o 28 1 5 11
AR IFE 1 pm £ KA BB L. BRI,
ARG VR TR

FIH PARC273 R A G 58 B2 b1 S ot s
BRE AL AR L B 28 B R RS ASTM
G61-86 pRifE- . SIS BA 3. 520 NaCl KB 1H
i 23+1C, Mg ET, A B W b fisE N, 1
h, DAHEBR A B i 25 <. TR RE I &K 5 OR
TRTH R AL (SCE) /R 2 EE HI AR » PRAR T IR 1 £ 3
PEVEI B AR AR S AEA A R 3 min, (AR ER
B Ja e Ak 2 i A th 42 . w04 AL T B
WAL 200 mV, B RN 1 mV /s, 24FH
R 1077 Acm™” B, HE L3 1] 548, W05 41 )
TEZI AR 5 R AR AL,

23 P g0 AR 550 W E HURR Y 28 Y6
Mg IR T R, B IR A G ASTM AR ifE
G32-921% T Bk HE S 8 & Bl R 3, 25 o i il
I REAR A 316 ANGEANERM , B fE RN |, dn
B LR . PREN A5 S EAR ) T 54 = T )
FEA 1 mm, AT A NI R EECIFEL 1 pm
(RIS B A BT, 7R 25 i il (g B A SR 0 2o
PRRER RS — 8. AR N IRSITR N
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Fig. 1 Schematic diagram for vibratory cavitation

test specimen
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Fig. 2 Microstructure morphologies of laser cladded
SizN; on AA6061AL
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Fig. 3 X-ray diffraction spectra of laser cladded
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Fig. 4 Potentiodynamic anodic polarization curves of

the laser cladded and untreated specimens
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Fig. 5 Cumulative erosion loss as function of time

for specimens
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Fig. 6 DDamage surface appearance of specimens

(a) cavitation crosion of 6061Al for 50 minutcs;

(b) cavitation erosion of lascr cladded [or 240 minutcs
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