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Table 2 Selected technological parameters

in experiments

Laser power/ W Scanning velocity/ (mm*s™ ")

2200 5 7 10 15 20 25 30
2500 5 7 10 15 20 25 30
3000 7 10 15 20 25 30 35
3500 7 10 15 20 25 30 35
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Table 3 Degree of interface connection

between composite layer and substrate

Scanning Laser power/ W
velocity
/(mmes™ ") 2200 2 500 3000 3500

5 X X X X
7 [ [ J x x
10 [ [ ] x X
15 X [ x X
20 x x [ ] [ ]
30 X X ® @

® —(Good interface; X —Bad interface
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Fig. 1 Optical photo of microstructure of clad

layer when input specific energy is 56 J/ mm?*
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Fig. 2 Microstructure of white zone in clad layer
2

when input specific energy is 56 J/ mm
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Fig. 3 Relationship between laser input
specific energy and uniformity of

microstructures in clad layer
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Fig.4 Optical photo of microstructure of clad
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layer when input specific energy is 133 J/ mm

FBEIRARI, AR .

EAFTTC AR R I A B N v, ALTi A
TiC & Bt F2 A i e P2t P AT AIR A Y
HIL, RBLT TiC AR N #5956 .

o 20 U A 1R 7 92 AR AT S N0 R DA vy
RSN R G E AN SR A A A AR R A A
faitn I T OREFE R BB IN 8], 2 PRAIE S Y 78 43 56
HE LA . SCER[ 14] 78 TiAL 428 Tl 1k & 9 26 TH iR
A s I WO 78 AT R 1 A R TiC IR,
REAMEE ST BEEZRE, EBOCIER
2000 W, FHHEEE N 20 mm/s I, JLFEAIEE
B R, B O LR I RRAR, AR
NP (R B AE AN WD . OGN B REXT B Rl R
NS4 e R A B S EERIME, e AR
iRy, ARedR 2R aER, (E18 TiC A R NA

REFE 7 se ik, ATV Z & AL T ) (X 5.

2.3 I Z5HHAR

M 2.1 Hsgae sE R B aE, BARE R AT
RIFHIE &4 &, EBOGIIEA 2200~ 2 500 W
INF, A F 3 B N A5 BIAE 7~ 10 mm/s JG N 763
FeThE K 3000~ 3500 W i, FHE R 4 I 4E 20
~ 30mm/s. Hoh, ME 3 TLLEH, ZRUFRAX
W H 8K T 85%, N L RE Zi K T 100 J/
mm . ARG 3 ]S R A, R SR i R R R ()

Wi/ W T/ (mmes )
2200 < 8.5
2 500 < 10
3000 < 12
3500 < 14

44 2.1 I d Rl LUR 1, EE0tiZE R
3000~ 3500 W I, fun B AR AIE A 21 55 P N 35 2
P44, WISH R A S & MA R, ik 6T
N 2200~ 2500 W, ‘EAEAT 2 A LIS R
TEER, RN RE RiF A Mg S . 60 1
S, AIERISOCE T 2N R WOt 2200~
2500 W; H#EE 7~ 10 mm/s .

BS o R FEOE T 2 500 W A 418 %
7.5 mm/s B PR A5 M4 78 2 23 & St oL . vl
LB, 7R T2 T, AU RIS R 4 1 5t i
ghty, M HALIR BB .

5 I )EM L AT DL SEM)
Fig. 5 Microstructure of clad layer and

interface bonding between clad layer and substrate
when laser power is 2 500 W and scanning velocity
is 7.5 mm/ s(input specific energy is

133 Jemm™ %) (SEM)
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Influence of technological parameters on interface bonding and

structure uniformity of imrsitu synthesis TiC,/ Al

composites in laser cladding process

MA Narheng, LIANG Gongying, SU Jun-yi
( School of Mechanical Engineering, Xi’ an Jiaotong U niversity, Xi an 710049, P.R. China)

[ Abstract] The influence of laser power and scanning velocity on interface bonding between clad layer and substrate and uniformity
of microstructure in composite surface layer was studied. By means of adjusting these parameters, the excellent interface bonding and
uniform microstructure can be obtained. T he experiment results show that when the laser power is in a certain value, the lower scan-
ning velocity leads the surface of substrate ahead of laser beam to maintain a longer time at high temperature, so that an oxide film is
formed. But, if the scanning velocity is too fast, the synthetic reaction in pow der materials near the substrate will be not enough. Er
ther of these two situations will deteriorate the interface bonding. T he experiment results also show that the lower the laser input spe-
cific energy is, the worse the uniformity of microstructure will be. This phenomenon is caused by insufficient synthetic reaction in
powder materials. When the laser power is 2 200~ 2 500 W, the scanning velocity is 7~ 10 mm/s, an excellent TiC,/ Al composite

surface layer can be obtained on ZL104A}talloy.

[ Key words] laser cladding; irrsitu synthesis; TiC,/ Al composite; interface bonding; uniformity of microstructure
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