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Abstract: In consideration of the weak bonding property between the cladding and base course during
preparation of the titanium/steel sandwich plate through laser cladding, the method of adding a certain
proportion of Ti-Fe mixed powder was adopted to improve the preparation quality of the sandwich
plate. The optical microscope (OM), scanning electron microscope (SEM) and energy dispersive
spectrometer (EDS) were employed to analyze the structure and composition of the test pieces with Ti
content of 0%, 5% and 11.5%. Then tension-shear performance tests were performed and the mor-
phologies of the shear fracture were observed. The test result indicates that both of the interlayer ma-

terials and substrate can achieve the metallurgical bonding. When the interlayer titanium content less
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than 11. 2wt %, the titanium cladding layer can be securely bonded with the interlayer, at the top of
which was pure titanium equiaxed crystal and the bottom part was cellular (B-Ti+ TiFe) eutectic
structure. The hardness of the titanium cladding layer is 2— 3 times greater than that of commercial
pure titanium. When the interlayer titanium content is 5. 5wt% , the bonding intensity between the ti-
tanium cladding layer and the interlayer is 14 MPa as a maximum. The difference of shear strength in
the sandwich plate mainly relies on crystal dimensions and the shear fracture is intergranular brittle
fracture. The research results provide significant theoretical and experimental basis for laser cladding
preparation of titanium/steel sandwich plate.

Key words: laser cladding; titanium/steel sandwich plate; interlayer; microstructure; mechanical

property
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Tab.1 Chemical composition of Q235A steel %)
Elements C Mn Si S P Cr.Ni.Cu
Content 0.14~0. 22 0.30~0. 65 <20. 30 <20.05 <20. 045 <0.03
x2 TUAKHBREULERS
Tab. 2 Chemical composition of CP titanium powder %)
Elements Ti Fe C O N H
Content BAL <0.25 <.0. 10 <0.2 <0.03 <0.015

R3 HEERBEEMHHABRRETSERMLBEIZSH

Tab.3 Mass fraction of titanium powder in interlayer material and parameters of laser cladding

G5 1# 24 3 4% 5# 64
hiE 2 Ti & & (wt) 0 5.5 11.5 14. 8 18.8 22.4
R EBCT S5 R 420 W, HH# B 200 mm/min Iy 650 W, 33 B 200 mm/min

REBEROL T 228 A 420 WL A E E 200 mm/min
Ti layer Interlayer
N “—

1

7

Micro transition zone

Matrix
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Fig. 1 Cross-section of with interlayer prepared by

laser cladding

ST R JK1002 A Nd = YAG RO
o T ED 2R B R 4R O e A O U 4
I PR R, b ]2 A B RO T2 S0k
BEE AR 2 mm., FOb SRR F7 AR B SR I 4 )
PRHFFFERAEME 0.2 MPa 1 5 L/min, #4440k
B30% B AN 30 mm X 30 mm., T1[E 2 H
F I o o R) 2 2 1 RD AR AT B S Ak 2 L 3
RN 30% I AN 30 mm X 25 mm, (&HE
JREREIRBNG 15 24 3EEESTMHZESE
B HEKZREF R RGBS 48 .55,
6 £ FEERIE 72 )2 A (] )2 22 ()t 90 B I 9 2
SRR TR 5 2R 50 HOXE & A b RR
BAre) 18 24 35 #4700 K 2 s,

Bl EGmRIIEEN 15 .28 .38 8/
B A B £ B 3 AR RE L 3 A 2R D B Ok
FEF 4 Y6 1 i TR T RS JE ol b [ )22 R0 3 AR 4 4,

o
1B
-
""
&
f ¥
L
T W
[ 4
-
.
L -

1 efad S TARATATR

B2 el 2k /R A BRIEOG H A ke
Fig. 2 Samples of titanium clad steel plate with in-

terlayer
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tanium layer in different samples
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EDS analysis of elements segregation in in-

tersection suface of titanium layer
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Fig. 7 Dimensions of tensile-shear test specimen
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