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Research on Experiments of Laser Enhanced Electro Brush Plating Technology
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Abstract: In this work, Principle, characteristics of Laser Enhanced Electro Brush Plating Technology (LEBP) was introduced
and equipments was practiced. Coating’s capabilities were surveyed, and its mechanisms were researched. Conclusions were
got as: Compared to ordinary brush plated Ni coating, LEBP Ni coating promoted capabilities in micro-hardness (200 HV
higher), wear resistance, surface residue stress (200 MPa lower). LEBP as a new remanufacturing technology would be widely
used in the future.

Key words: laser enhanced; electro brush plating; remanufacturing

1 AR A

TEHOCIRAC R PTAR RE T, W6 AP R
BB A BN, WO IR N R A AR
AR Z R —A “BRZ, NTiREEES
FARI LS AR W H., WO AR E
AFLBRR, XPREEAT R S, SR RARRES,
FOPEZ LB REVEBRFERE Ao WO IR
AREAUTHEA:

(1) PURRE R

(2) —IRBEERET 5 5

(3) HEEMERER, WRFE T, D,

(4) PESEELERER-

0 31 B

TG B A v T AR B AR 2 R SO B R K
FEAEN SR K o i e AL B R, DA IR AR S
B —Rh kR AR . 20 T04ERR, £
HE 1BM /2 " GutFeld 1 1R 38 T 30O IR S 2 B AR
s ET B R R B SRR S e,
MRIEIX—BE 5 T FAr OB NI Aus Cufig
R AR . OGS Ak v TR AR il 45 i 4 2
HA RN, T AR B e 4 DA I 5 3R 4 A
S Y, TS HE T AP S R
Mo EEN EEN RIS Tl &k B RO
VIR THRE IS, Wi B L& T ADER,

RSO O AL R NI R Y, B 2

Bk B 7 H AR A (E B SO S A H R 2 T
2 PP T HOCAE R UTRREAR SR AL AL
Y5 HHA: 2006-08-10 f&EI HEA: 2006-09-15

fEEEIT: PEA (1952-), B (PO, BEAEHRRAN, RHER TR,

Aot I BRI SER AR 3R

21 WIEEERIT
BRI AR BBEOE RS OB &

HERRGE) WITRMARS. MRS &Hl&

G



55 57

BB WL R B AR5 191

QLIRS

WOLAE YIRS AR BB BAMER . faSHE
FARNSGAE P o 3O 0 4 S 4 BE S OE B KA
X, BEH RS RIKRE T AR BRI
EEARRER , BP0 IR AR RE R R, BT ALE
1 R O A B S B 3 P VAR R WA B i I 4
WOEs . T CO, W38 HA RRK IS 2T, BUEH]
W, YeE R YAG BEREOERE.

WO FR 480 E S AR B RORS E — AR
S AL RS A R e

Wt TESHAREEEBK (nm), Bkt
Bk 55 BE (ms) ko ABR (3) BkobSiiZ (Hz)
AT BT S4B OE R Th 3 (W) s
HRE (Wim?) &,

RIS EOR AL NI YAG BObss, Bk 1
062 nm, A 1000 Wo R ABOEE
BIH O L IR S 3 L DA Rl
212U AL

FEALE RIS, ACRIER FI3EH & TR
LR L2IMVAEETEH DSD—75 HLjE, SFER
. TESEEHE MBI T ES48, Wik
(V) B3 (A) IR (°C)~ MR I2 2538 ¥ (m/min)
JESR (Pa), RV ARk BT 20 i Ak 25

RIS RGBT & 1 iR

2.2 RIEAR
I S R P A& R, Herb
L RPERIMN T HAa & A ADE U .

AOALFEI . AR, 27 3T IR
WL FRRRERENR, DO BRI
ek 45 0.

Bl 1 WOt A% E

Fig.1 Instruments of Laser enhanced brush plating
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Table 1 Parameters of Processing before Plating
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Table 2 Parameters of Continue Laser Brush Plating
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Fig.2 SEM morphologies of surface of Ni coating through laser brush plating and ordinary brush plating (a) Ordinary brush
plating Ni coating  (b)200W Laser brush plating Ni coating (c)400W Laser brush plating Ni coating
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Fig.3 Energy spectrum of EDS of LEBP Ni coating
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Fig.4 XRD of Ni coatings through various processing (a) Ordinary (b) 200 W laser (c) 400 W laser
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Table 3 Crystallization parameters of various Ni coating
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Fig.5 Micro-hardness of LEBP Ni coatings through
various processing
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Fig.6 Friction coefficients and relative wear resistance of Ni
coatings through various processing
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Fig.7  Surface residual stress of Ni coatings through
various processing

& 7 2% Ffl D8 DISCOVER With GADDS T #
PES X AT A R BOE TR I FLl 55
Ni 55 J2 2 B AR ) ARSI 25 2R o pln BT O, 0K
SR A HL I SRR B R T ARAFAE R S) o AR
SR, RIAEJEBERY NI RIE)E BB R 230
MPa. BEAEBOCIIAR BB, 2R R E 2B
M SBOGThRA 400 W B, SRR R EAE K
50 MPa, Zyj¥%il Ni BIHEE R 1/5. RlGEIE MskR
R GBI LESBEMAREER . Ak
R AR R, RSCEROER &M MR L
AR, BUHIROERT I R kR B A AR AEE
BT REEAER

PR R A
B F1/MPa




194 I T I

2006 4¢

3 HOtIRIL IR IR R AT

P4 A R 38 3 A X B i BT S Ak L TR
Mg MRIEAIREZE R AN, TERPTRREFE
FEA VLT ORI :
31 KM

(1) BOEX B AT R A HEE TR

PAKOR = A B FE A X BERERCR, S5
REY R E RS, SRS Ik R
1530 B IF b 78 o OB 24 A B, WO i BB,
TR FR, BEAR T IREMRAL, AFFSEER
T B AR R B 5 RS TR Z RS B4, |
T BV BB IR e, U R R RE R A
ABIE, ERA RN R A, 85 X
FIEJE SR B DB RSB AR RS
B, BIOCHIAER . i A4E R 5 R B fiHE o m
AT PR, AR A TR BB B NN

(2) Bt TmipLEE

WOEHF— BRI, FERDEREA T2
R SRS AT, NSRS SRR 531
B R AR R, (TR R Tk
T TFREFRSHE TR T SRS, e
REETRERER N, Wk, M EE. R, 3%
R B IR B Y T RB R T AEAR AR B B 2
BTERBR TR AR, BRI BE
SRR EERAIAS BRPARIEESLAL, B, FE
WOCHERT, ST ERE S MTEZ LR
EAHE, B ASRLE N5 o
32 RUFHMM

SRR AL S AR E B K EOC RSN T2
RO, M@ AU« HUORBOEXT HAR
RIFRREE I S HAER . Wb SBUKAE SRS T
PILEMASTEBRBK, R B A A i r, R A T
RNRE, FEMREAR T Bf2ERAk. e, BOothik
TR AR AL AR M R AL B A i T o B

4 FHCERL BRI N AARTT[E

WFZE R R IA KB R TN
FESRAE IR I BORAK, WS R EIHLGTE i
FHEAAE RERAT KIS En. &
vk AR, MRS T R R A A )
PERE o 5y HL PTAR ARSI 108 H il 58 S5 7% 4% e
WP BE T REREBME. HOTRAGEERES
RS A TSR, R BR B BER SRR AR
LRI TR B AR AR ARMTAERL
YA YIRS R, BOLRPEE AR R RE S

LRI AR, ARORREE R A
B, WO R AL R AR 2 TR % R R B
PR 48 2 R AR

AEL PR T 385006 384K v TR AR 8 78 R b7 5
WA, A VRS R BRI AR R RLBUE AR -

(1) BOEBAL B TR AL . BB
WO SR AL B — 408 LT RBUPLEE B 5T A0SO TR AL
AR BRI % T

(2) BWOEK R MR SRS . FEA
FEBOC R B — 4 2 R SIS MO E A
SRR LIRSS WOER A 458 R ok
BB %05 T o

(3) WOCMUR A T AEHE W P i SR AL AL 5 o
TIPS P 2 2 SR L AT 3 585 065 0 Y6 SRR A RHE S
I, R, MR E VIR fEl
FEfl_E X E R AL AT RS o

(8) BOERAIETEIIST o 20 AR FHEOT:
B, WO RE—FR FRCRRAR R AR . PRI, %5
AICHUBIRF, BRFCR I — R, S5k
WG EAREE L. HE, BHELR%ROS
XA EBRAL RIUTRHEAT T WFSE, U T R 280
5 %4 &

IRBIESE, WOL TR LR HE R 2 B 1 R bL S

W B 2 SEAR AT AR FH T8 R AR TE 8 B B

8 R X 2 T i A SR W 2 Y 5% B 2 IR Y A8

At HEOE R R PTRB AR A T I FEIT

R B, B, AR R A B R

Ny RE— 2B PR AR B ST AR 2 4 o)

R, XEERVEIRIN G, 1R AR AR

FHRE R HAEEE L.

Sk

[1] Von Gutfeld RJ, Vigliotti DR. High-speed electropla- ting of copper
using the laser-jet technique [J]. Appl Phys Lett 1985,46(10):15.

[21 RER, HEJOCRACRIIRBEARDITE D] WIS,
2006, 28 (3):27-30.

(B8] E, JBA, MR, . SO Ni g2 RIH5E D).
o [E 0 TRE, 2006, 19 (2):39-42.

[4] REARBRKEEBEEA ML Jent: B E Ik Rk,
2005:23-78.

[5] Kordas K, Remes J, Leppdvuori S, et al. Laser-assisted selective
deposition of nickel patterns on porous silicon substrates [J]. Applied
Surface Science, 2001,178: 93-97.

[6] s, BEHOEE MU 0T BY TR BB 2 RS SE [0
L Tk k24244, 2001,30(1): 89-93.

fEELE: JoRfEARMxK 215 100072

Tel: (010) 66718476  Email: yantao2005001@sina.com




