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Abstract: In order to improve mechanical properties of the jet flow electro-deposition coating, the im-
pact of laser remelting on performance of the jet flow electro-deposition coating was studied for
process parameter optimization. The laser remelting process were realized after preparing the nano-
structure copper deposition layer in the 304 stainless steel surface by the jet flow electro-deposition
method. Thereafter the coating surface morphology and grain size were observed with Scanning Elec-
tron Microscope (SEM) and X-ray Diffraction (XRD), and the mechanical properties of the coating
was tested. The results show that under the optimized process parameters where the operating current
density is 200 A/dm?* and the scanning speed is 10 mm/s, the surface of the copper deposition layer

prepared by the jet flow electro-deposition method is relatively smooth and composed of 60 nm grains,
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with relatively compact microstructure. The mechanical properties including the micro-hardness and

tensile strength are obviously improved after laser remelting, where the micro-hardness can reach 816

HYV and the tensile strength can reach 590 MPa. Otherwise the plasticity decreases according to the

tensile fracture morphology, which means the process parameters should be further optimized.

Key words: nano-coating; laser remelting; jet electro-deposition; mechanical property

1 3 =

YK E R R TR POE . gk
VR JZ T T bR T A4 BIL B P B R 4 B b
it AR A% A e A5 3 3 L DA S B T 2 1 A R AE
i A R AT R SO R B FEGOK TR Z A%
Jr b Gt i v R LA A 1 ) A% R 7
AR S B MR B A A Ok
FIEE S —F R B S T A, ok
Xt A Ak 2 T 1) TR R ) MR AT TR A A ORE 3 T
AL B = B B L v i S TR 2T L AR SOl
WA AL G B 26 (S 3 rl OB Oy VR AE M
R PO L SRS AT IOG T L DT R 5
AR SUNIELTE S VR SN I 2 Y A =
B E RV A 7 1 S P T TR Y -~ N
S AR AT O T A B, A
(SEMD FI X 5 28 437 5t (XRD) W2 Ak B S 1 4 2
TESUMEE AW EE . B 5 MR T O E G R 2
i B R A 5 B 5 7 2R M

2RI 5

2.1 IE2&#

IR FH LR RN 304 R H, i AE N TN
100 mm X 20 mm X2 mm, &5 7 X E AR A R
PEAT 40 R B AL BE L AV 400,800,1000 H 4 M 8D
YRR O, SR S5 FH 25 AR A U B TR TR R 3
VR 5 min B, e 5 28K e 4 H .

W2 T Z2AE T B AT S DR i A
(WLE 1 AE 2) RIEEM BT T2, Fid
DU R G B4 F & & Gt . A W w8 33 S 70 26
E O I VTR A I T 0 o v S T A
ZHNT  H L% BN 100~300 A/dm” L i
JEmEE R ~F 20 mm X 1 mm, B 5 3 & R
200 L/h, FH i R K 10 mm/s, HEZ BN
300, WOLHE LR SLCF-X # CO, #Ootas, =

Bl BOEIIE 1500 W, R EHZ 2 mm,
HE 850 mm/min, ¥ 20%,

BT i e AR R s B

Fig. 1 Schematic diagram of jet electro-deposition
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Fig. 2 Experimental setup of jet electro-deposition
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Fig. 4 XRD images of deposit material at different
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Fig. 3 Microstructure of jet electrodeposited coating at

different current densities
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Tab.1 Microhardness comparison between substrate and
coating material (HV)
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Fig. 5 Varration of 304 steel microhardness before

and after laser remelting process
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Fig. 6 Effect of current density on tensile strength
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(a)Under jet electro-deposition
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(b)Under jet electro-deposition and laser remelting
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Fig. 7 Comparison of tensile fracture morphology of

deposit coating
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