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Effects of Laser Remelting on Surface Morphology and Properties of
Fe-ZrO, Composition Coating

NING Zhi, WANG Yuan-gang , YAN Shuai, WU Meng-hua, WANG Bang-guo

(School of Mechanical Engineering, Dalian University, Dalian 116622, China)

ABSTRACT: Objective To further enhance the properties of Fe-ZrO, Nanocomposite ceramic coating. Methods The Fe-ZrO,
nanocomposite ceramic coating was prepared on 45 steel surface by electrodeposition and then processed by laser remelting coating.
A set of orthogonal experiments were used to analyze the effects of laser remelting parameters on the coating microstructure, hard-
ness and binding force and optimize the remelting process. Results The optimized process was drawn as the followings: current 150
A, impulse width 8ms, frequency 15 Hz, scan rate 250 mm/min, negative defocus amount 2 mm. After the laser remelted, the
coating hardness had been improved, nanoparticles had been refined, the metallurgical bond had been formed between the coating
and substrate. Conclusion The results show that after the laser remelting, the morphology and properties of Fe-ZrO, nanocomposite
ceramic coating have been improved.
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FERBRLE R 458K, 1 R H 20 mmx20 mmx
2 mm, 4K Zx0, F-EIRi4E N 30 nm, HL YT T H 8%
W LAy - FeCl, - 6H,0 350 g/L,Zr0, 25 ~35 ¢/L, il
2 40 o/L, PiIRIMER 2 ¢/L,CTAB 0.3 g/L,

FLARZE T B BRGS MU 6 AL A B
PR UTR, DORRET, AR ] #E 25 8 30 mm, FHAR 5 ]
WAL 1.5 ¢ 1, B RO B Rl 7E 35 °C, pH {E h
1, AU RE B 200 o/ min, 8 I3 300 W, L2
JE8 ~16 A/dm®, kb B IE 25t 1 2 4, 350 1000
Hz , JTARAS[E] 30 min,

FH THM-1GXY-700B & YAG Jik h #8006 hn T 2§ ik
TTHIBHOLTER , (RS ECh HOLIE K 1064 nm, it
KA 700 W, EHEH, AR >99. 9% 1
YER DRI, S HEE 5 L/min,
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WOCTENRZ Z2 T R2 | SR FH I 38 52 56 1k R

A AT A R AES 4K, RPN 25 B %)

HOCHIERCR WA/, BRI KT iR
fER MEERE AR S DR A4 KF, Lk

1, B SR B A, IR e s BGR
7% [CRE E (HRC) 7B M HIB 8 A5

1 EHEKEXR
Tab.1 Factor levels table

KT i BksE R EER EEEiBE
/A /ms /Hz /mm (mm -+ min™")
1 120 2 10 1.0 150
2 130 4 13 1.5 200
3 140 6 16 2.0 250
4 150 8 19 2.5 300
F2 EXIWiFT
Tab. 2 Orthogonal experimental design
e W BkeE BR Ak EEE
1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2
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Tab. 3 Experimental results analysis

Fes fifi & HRC A= i £ HRC

1 56 9 53

2 53 10 56

3 60 11 53

4 47 12 53

5 50 13 50

6 54 14 48

7 55 15 63

8 61 16 56

x4 WMESW
Tab.4 Range analysis
WH HE BKIE B AR kR

K, 54.0 52.3 54.8 53.0 59.0
K, 55.0 52.7 54.8 54.3 54.3
K, 53.8 57.6 55.5 55.5 54.3
K, 54.3 54.3 52.0 54.3 49.5
R 1.2 5.3 3.5 2.5 9.5
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Fig. 1 Surface morphology of specimens with different defocus a-

mount
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Fig. 2 Specimen Surface
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Fig.3 SEM images of the specimen surface and Zr element dis-

tribution
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Fig. 4 Specimen cross-sectional SEM image
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