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Abstract: Jet electrodeposition technology possesses special locality and material performance and can be
utilized to repair worn mechanical parts. However the deposition uniformity and quality need to be
improved because of the edge effect. The relationship of the deposits surfaces morphology microstructure
and key parameters of jet electrodeposition such as electrolyte jet flow velocity nozzle scanning rate cur—
rent density were analyzed. The results showed that the deposits surface morphology and microstructure
improved with the increase of the flow velocity when the jet velocity was in the range of 1 ~10m/s; When
the nozzle scanning rate was in the range of 1 ~15mm/s the deposits surface morphology and microstruc—
ture improved with the increase of the scanning rate; when the current density was in the range of 100 ~
600 A/dm* the deposits surface morphology and microstructure improved continuously and the grain size
increased gradually with the increase of the current density.

Keyword: jet electrodepositon; process parameters, morphology; copper coating

© 2017-02-06 © 2017-03-30
: ( No. 51305178) ;
( No. JSKLEDC201405) ; - ( No. KC16SG285)



Aug. 2017 Plating and Finishing Vol. 39 No. 8 Serial No. 293

1) 1
;2)
;3)
) 1I0mm x 1mm 250 g/L
) CuS0,*5H,0 50¢/L H,S0, 6 40°C.
304 100 mm x 20 mm X 2 mmo
o 400.800
1000# N ;
5 min X
“ ”» 35 LEO—1530 ( SEM)
> 2
6-11 2.1
2. 3 0
1 ~10m/s (
350 A/dm’ 10mm/s) o
12-14 2m/s
. 6 ~8m/s
3 : 10m/s
2 ~
6m/s 3
. . ; 10m/s
2. 3
X-Y Z o



2017 8 39 8 ( 293 ) © 3

(a) 5mm/s (b) 10 mm/s

(¢) 15 mm/s

(a) v=2mls (b) v=6m/s

(a) 5 mm/s (b) 10 mm/s

(¢) 15 mm/s

5
(1)
3
2.2 (200)
(230) (311)222)
40 50 60 70 80 90 100
20/¢ )
° (a) 5 mm/s
(an
4 5~15mm/s
( 300 A /dm?
10m/s) o Smm/s (200) @ G
. A o
40 50 60 70 80 90 100
10 mm/s 2006 )
;15 mm/s (b) 15mm/s
6 XRD

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



* 4 Aug. 2017 Plating and Finishing Vol. 39 No. 8 Serial No. 293
sar o, 300 A/dm’

54} o
g 50 S . 450 A /dm’
= 46}
%1%‘ 42F -\.\I °
= el J.  300A/dm’

34} ;

30 b— —_—

0 2 4 6 8 10 12 14 16 18
p(BEHE)/(mm + s-1)
7 o
o 8
= (¢) 450 A/dm’
: o I: Al e EJ: ﬁé s ’ 2
; o I - 10 J. 150 ~300A/dm
i e e E =
VS S 3 : i E " 70 3v
e ! 14 oy 0.01v, °
oS L S SO
I ST — J. 300 A/dm’
8 o
o Jy 150 ~
300 A/dm’
. 300 A/dm’ o
° () 450 Aldm’
2.3 10

9 J. 150 ~450 A/dm’
o J. 150 A/dm’ 1. 12 .




2017 8

39 8 (293

3
J. 100 A/dm’ 500 A /dm’
45 nm 75 nmo 304
; 1) 1 ~10m/s
1 2) 1 ~15mm/s
(220)
3)J, 100 ~500 A/dm’
(200) a1
@2
40 50 60 70 80 90 100 300 A /dm? .
20/ )
(a) 100 A/dm’
(111)
J. 2004 33(5):
(200)
765-769.
[ (220) (31 '}222) . . ) .
OJ | I b Qiao G Y Jing T F Wang N. High-speed jet electrodepo—
40 50 60 70 80 90 100 sition and microstructure of nanocrystalline Ni—Co alloys
26/(°
() 505, -\ilmz J . Electrochimica Acta 2005 (51):85-92.
11 XRD Rajput M' S Pandey P M Jha S. Modeling of high speed
selective jet electrodeposition process J . Journal of Man—
901
ol ufacturing Processes 2015 (17) :98-107.
70F —" Kunieda M Katoh R Mori Y. Rapid prototyping by selec—
g 60 ./ tive electrodeposition using electrolyte jet J . Ann CIRP
=50 =
% a0k 1998 47(1) :161-164.
Oz
< 30}
20F D. 2005.
10F
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ Yanga H Kang S W. Improvement of thickness uniformity
150 200 250 300 350 400 450 500 550 in nickel electroforming for the LIGA process J . Interna—
JJ (A + dm’?
L ( ) tional Journal of Machine Tools & Manufacture 2000 40

J. 100 A /dm’

o

500 A /dm’

..

100 ~

(7) :1065-1072.

Ming PM Zhu D Hu Y Y et al.. Micro—electroforming
under periodic vacuum—degassing and temperature—gradi—
ent conditions J . Vacuum 2009 83(9):1191-1199.
Jeswiet J Geiger M Engel U et al. Metal forming process
since 2000 J . CIRP Journal of Manufacturing Science

and Technology 2008 1:2-17. ( 14 )



14 - Aug. 2017 Plating and Finishing Vol. 39 No. 8 Serial No. 293
2, 11.7 MPa
+ 112 MPa 1) 270/,
+25. 6 MPa. 40¢/L H,BO, 12g/L NiCl, » 6H,0 2g/L HS
HS <0.0020 pH 4.0 0
o 55°C J, 0.5A/dm’,
2)
~pH-
R 7 1 M .
0.01g/L Fe 0.08 g/L 2007:32.
. 2 J .
2004 (5) : 64-66.
3 J . 2002
’ 31(1):16-22.
4 4
J . 2011 31(1):4-7.
5
J . 2008 41
(10) : 34-36.
N 6 M .
2005: 116
. 7 M .
2006: 76-78.
5 )
9 Romankiw L T. A path from electroplating through litho— 1260-1270.
araphic masks in electronics to LIGA in MEMS | . Elec— 12
trochimica Acta 1997 42(20 ~22) :2985-3005. J . 2008 16( 3):
10 Natsu W Ooshiro S Kunieda M. Research ongeneration 452-458.
of three—dimensional surface with micro—electrolyte jet 13
machining J . CIRP Journal of Manufacturing Science J. 2009 37
and Technology 2008 (1) :27-34. (9): 117-122.
11 14
I 2015 26 (9): I 2013 32(3) : 50-53.



