H19% Hom e R AR Vol.19  No. 2
2011 4E 2 A Optics and Precision Engineering Feb. 2011

XEHS 1004-924X(2011)02-0316-07

WA B L ZSH I Em B RS
BEEEASTHALRNZI

BRI EL A E R
(1. THAF AHBMZFEIRER AFHBHFRELLRE, FH KK 130025;
2. REMERFE WFRFE, F4 kK& 130022;3. KAET W A% HR %K, E4 K& 130012)

FE T IR IR EE RO RS S & B PR T LA S HO0 B 1 R 4 45 & KA SUB S g m . 45 R &8
AN RO 2R R ORI R 4 i 4 100~250 mm/min,6~7.5 g/min,1 500~2 500 W [X [A] A fL I A A X
BEABAFEYATMALEES  BEBIAARZ ., XA — RN B A HL S Ty s e v 0% g b & X4k
Ko —REB NS IMEE K, TASBOTE A F 41200052 i 5 5 X 7 — 18 15 7 )2 28 1 5% 1) A X 38 A 70 R
JE DA R — T8 2R T AR B A% R B 9 R B O A S PN AR AE B AR T G

* 8 WiMABE IZAMGHEEASRO; AR

hE 4 2EE.TG156. 99 XEKFRIRED : A doi:10. 3788/0OPE. 20111902. 0316

Effects of parameters on microstructure of bonding
interface formed by overlapping laser cladding

HUANG Feng-xiao' *, JIANG Zhong-hao', LIU Xi-ming®

(1. Key Laboratory of Automobile Materials . Ministry of Education, College of
Materials Science and Engineering , Jilin University , Changchun 130025, China;
2. Department of Engineering Mechanics , Aviation University of Air Force, Changchun 130022 ,China;
3. School of Materials Science & Engineering s Changchun University of
Technology, Changchun 130012, China)

Abstract: In order to improve the cladding quality and to control the bonding interface of the layer
formed by overlapping laser cladding, the effects of parameters on the microstructure of bonding inter-
face were studied. The results show that when scanning speed, powder feeding rate and laser power
change in the range of 100—250 mm/min,6—7.5 g/min and 1 500—2 500 W, respectively, the bond-
ing region does not appear a white layer and presents different morphologies. One of morphologies is
the continuous epitaxial growth with inherited microstructures and directions, and the other is discon-
tinuous epitaxial growth. This is related to the effects of parameters on the depth of remelting region

of a shifted dendrite, the orientation and molten degree of grain of a prior layer surface, and the con-

Y 5 B #3:2010-10-08; 4&1T H #4 : 2010-10-30.
BEEME EEAKFFHEL ST H (No. 50771049)



wel

o RUIGE » 45 < POCKE BT T 22 B0 B 1 5 H i B2 45 5 S i AL R 317

vection in the molten pool.

Key words: laser cladding;technoloical parameters; overlapping; interface; microstructure

1 7]

o

PO B — M SO AR B 4 2 T ik £
A B AT EATEAR BAS 114 S A B R L o ol o 78 BE 19
KEWARENRESE.EMT TR BHE L
R R B A8 52 L T B R M T A A R U2 B I A
BEIEE AR BLE A 8 8 — i A O il 3 T2
B PR B 12 i i Hh B0 2 1R O . i] LS 24
VB LB T A4 e 5 A 3 O B A 3 AR SR A
FIE BOE LA BT (19 52 2% 45 40 2 1F » BT BB #1 RHE
Bl VR PEPERE DL BN 0 P9 0 ] S BB 2 fiE
SR BT BOBRE X BUEHOR B R
VU J7 k3 ) 58 R O i Tt e i B g 4K
S

H1 T 32 WOL T A JR BR B SO 1B 19
ViR o 2 RO B AR I e R
PR 1) $5 3 O B EOR . $5 T B A )2 6
2R A S TRDRLRE 2 E /DN o JLAT RS 22 51 AN BT
IR BES A S M5 R L
R B T IR R A 102 B — B e
PR A — B0 i —3E B BLZ T B 2 o B
Ve B2 (U BE 2 AN AR B RE ™ AR AR I L T 2461w
IR s $5 He b A ik R v o 9 e 3 T AT — 3 4 B2
X e A S THT 119 52 W) L D D 60 )2 5 2 Ak ) 0 1)
B J38h s T2 SR AR AR (BE[E1 4T O AR R R
O S M0 o A 1] i 322 5 i LA 5 L XA [ Y 2
ZUGEHFRAE . 455 ST A 412 2350 Wi s B2 ) Y
L RBLR A) 1R 5 5 L2 L R T BRI e 2
il FAPERE - 1= 55 2 22 8] 19 5 T 25 45 )8R 22
WO B TR Y S B . G, AR SO T
TESRON IR BLZ 45 45 & S i A 410 2 Wi, At
FELE RO T B H A B )2 10 o B ARG 5 BT Y
PR PR T — % 0 B S B AR

2 FEBMAAT X
AR B AN, RSP 200 mm X 100

mm X 10 mm., & 7 i 3 PR B4 L 3 1w 15 A b 4K
A RS/ N BRI s IS B A SR N

BRI & BUORL R SF O 47 ~ 120 o, il FH R 29
PRt o FEAR PR A0 B R R AL 27 o W3R
L, SEE T Ot B B8 Bl R oL &
JTA R HI-4 BUER IR S kW CO, ot = Al
SHWOCIN TRAEHLR A E L4y R G . R
SRFIREA TAR  R TRAR D 200 1/min,
Y T ESHILF 2. 0 5 R AR T Z2 K
PEAT B PUIE A [ 35 A B R 3504

x1 EEHMHMBEMHNLERS (RESE %)
Tab.1 Chemical compositions of substrate

and cladding material

Element Steel 45 Cladding material
C 0.45 0.4
Si 0.20 2.5
B — 1.5
Mn 0. 20 -
Fe — <17
P <0.04 —
S <C0. 04 -
Ni <20. 25 Bal.
Cr <0. 25 10
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Tab. 2 List of laser cladding processing parameters

P45 WO EEE By S R A
No. /W /(mm * min~ ') /(g min ")
1 1500 100 6.5
2 2000 100 6.5
3 2500 100 6.5
4 2000 100 6
5 2000 100 6.5
6 2000 100 7
7 2000 100 7.5
8 2000 100 6.5
9 2000 150 6.5
10 2000 200 6.5
11 2000 250 6.5
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Fig. 1 Schematic diagram of overlapping cladding layers
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(a) v,=100 mm/min, v =7 g/min,P=2 500 W

—

(b) v,=100 mm/min,v=7.5 g/min,P=2 000 W
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(d) Magnified view of Fig. (¢)
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(D e BRI
(f) Magnified view of Fig. (e)

(h) v.=150 mm/min,v =7 g/min,P=1 500 W

(i) h BRI A
(i) Magnified view of Fig. (h)

() F i _E# (o, =150 mm/min, v =7 g/min, P=
2 000 W)
(j) Upper of interface (v, =150 mm/min, v =7 g/
min, P=2000 W
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Fig. 2 Microstructures of interface of layers formed

by overlapping cladding
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(a)Continuous epitaxial growth
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(b) Discontinuous epitaxial growth
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Fig. 3 Schematic diagram of interface morphology of

overlapping cladding layers
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