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Table 1 Chemical composition of samples

Sample 1 2 3 4
Si (wt-%) 0 5.96 9. 88 13.0
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Fig. 1 Metallograph of sample 3 in a laser Fig. 2 SEM photograph of sample 4 in
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melted surface zone a laser melted zone

Table 2 Overage grain size in laser melted zone and base metal

; 1 2 3 4
Grain size (um)
Grain dia Grain dia  1st arm space 2nd arm space 1st arm space 2nd arm space
In the surface of melted zone 2. 10 2,54 1.6 1. 99 1. 47 1. 88
In the melted zone 3.13 3.62 2.18 3.68 2.30 3.25

Base metal 44 41 28 46.7




53 B S  BRASSMOCHRLE R EAFERBAR 391

SRR L 10 MBAHBCE XN TFHRRRT5REAASH LBOR TR 2. WL
FHMOLESEALE W AR BN E o -Al L BB RN EBR TN REEH+ILO2Z

2.2 Hitibsk

B 3% 1%, 2%,4" O EIXREMF AR 10% HS0 B 8RR 2. W&
FELIER],1* TR B KL REE, A BRE UL % (HEOLE X i) Bl B i
ESERMOU Y EERY 7170/ 2420, TIERER 27 F 47 BOCH KAEKRFE, BELARA
1 AR, HEOME X (2%, 4") R E A R AR B # B (<0. 3 mA/em®), R
A R R AT LA AGE™, LR R A R R R/ D E R, XSS AR, BT
B8 D 3 3 55 R L LR IE G, BT L, MR BB R IE A KA AR B FELRR, S E R

B SRR /D LR P AL R/, R L MOE AL B ) T (R AL-SI A 27 102 HS0, PR
R A

| = laser Lreatment yah -
'% 7F ----original slate /-'" %
< 6 10%H:S0, e <
E 5t N Ve E
2 \ s >
Z 4t I\ 7 =
33 g
- ] -
£ §

C |t
5

— 400 0 40 800 1200

Powntial £ (SCE) (mV)

Fig. 3 Anodic polarization curves
in 10% H.SO, sclution
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Fig. 4 Ancdic polarization curves
in 10% HNO,solution
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Fig. 5 Anodic polarization curves

in 10% HCI solution

Fig. 6 Anodic polarization curves
in 5% NaCl solution
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Fig. 8 TEM photograph of sample 4 in a laser melted zone

(a) bright field, (b) electron diffraction pattern; (c) Indexing
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Electrochemical Corrosion Phenomena of Al-Si Alloys by
Laser Remelting Treatment

Gu Linyu
(Xi' an Institute of Tecknology, Xi' an 710032)

Liang Gongying Xing Jiandong
(Xi' an Jiuaotong University, Xi' an 710049)

T. T. Wong
(Hong Kong Polytechnic)

Abstract Some samples of Al-Si alloy with different silicon percentage were treated by over
lapped scanning with a 2 kW CO, laser. The structures of the Al-Si alloys after laser
remelting treatment were examined by SEM and TEM. The anodic polarization curves of the
Al-Si alloy samples treated by laser were measured in different corrosion solutions. Some
effects on corrosion resistance of Al-Si alloys treated by laser are discussed. Experimental
results show that laser treatment benefits corrosion resistance of Al-Si alloys in the 10%
H,S0, and 10% HNO;solutions; but it basically dosen’t improve corrosion resistance in the
10% HCI and 5% NaCl solutions.

Key words aluminium silicon alloy, laser remelting treatment, cotrrosion
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