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ABSTRACT The present study is focused on the improvement of cohesion properties of interface between
plasma—sprayed coatings and substrate by a laser cladding technique(LCT). Within the laser—clad layer,
there exists a gradient distribution in chemical composition and mechanical performance, which has been
confirmed by SEM observation and micro—hardness measurement. The residual stress due to mismatches in
thermal and mechanical properties between coatings and substrate can be markedly reduced and smoothed
out. To examine the microstructure changes and crack propagation in the coating and interface during
loading, an experimental test has also been conducted on three—point bending samples in an SEM with a
loading equipment installed. The experimental results have shown clearly that the interface cohesion can
be improved with LCT pretreatment, and the capability of the interface to withstand the shear stress as
well as to resist micro—cracking has been enhanced, and analysis on distribution of shear stress at interface

under loading has been conducted using ANSYS FEM code.
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Fig.1 The three—point bending sample

WrEEHE. B 2c d e YEBEBIAF, REF 50 N
Bf, RECEMITAY F B R R LB IEE: X
BEF 63.2 N i, ABLERE EAIRRIA TR
Mol EARA ERESEKRET2ME. LHD
EEE Fn EAFAREKSWE, FERESERSTE
TEEHTHFEAIRE. FEMEKRE TR

3 ERSWRITRR
3.1 BAEAENFR

M3 mEEREF R R EREEN 2. HE 3 F
M EWEEET. NREFREVEET R Zr §BEHK
2, HIVH B AR IR R, R T RAROCE R &
EAREHCEEBE R — T HRELER.
3.2 %%ﬁ#%ﬁ¢rﬁﬁﬁ“ﬁ

LR RR AL YT EN S, REEEE
é‘ﬁ'ﬁfﬁ .’EI—‘?ﬁf‘é’
Ty
ooy or _ or 0oy
8_1'1 + (9_l‘2 = 5;"1‘ + 8_2172 =0 (1)

H: 01,00 BHIRME z1, 72 FEKIEN S 7 43U
1z e AR = R KRR AR BE T R R R R T A
#r.

TR
1-? v
€1 = —E—[Ul - mUz],
1—v? ) 1
Eg = Ev {0’2— 11‘00'1}, 512_%7 (2)
He: er,e0 U 21,20 FREIENE, 10 HE]
A, E,G,v AHEEEEEE
RGIESE
% - (9UQ 1 3u1 Bug

o T 0 720 o Y

HAF up,up FHIFRRET o1, 20 FAME

Mg DZ22: E=198 GPa, v=0.336, G=74.1
GPa; E1k%: E=51 GPa, v=0.333, G=19.1 GPa iX
H O EREEREY. REWEHERBIFEETRELZE> M. H
FRAE R TR HI SRR R, FEIYIN S 7 iF
RERE A M85 LA 4.

FEEBEMTEE BRI R EA BT YN S8 0A
HRETHE R S af. il (RE
) MABEKR., BETERKHNHES. FHilk, B
FETERERT, REI ORI RE LAHERNL, REBHRER
LR

AR E LR ZERERBVIN TREE AR, B
RI AR RT R FR B AT LT RS TRERMAE



;,

9 1 5

=% ROUFHTARBHTRER @ SRR T

987

”

1% o |

B2 - BEA@EOHEHR

Fig.2 The coherence of interface between c~aring and substrate

{n}. (b) without laser cladding layer

{3, {d), L&) with laser claz’ding laver

{a), (¢) with zero load (¢), {ii) with avout 50 N lead |2} with about 63.2 N load
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Fig.3 The element distribution and hardness distribution
within larse cladding layer
D: the distance from the surface of larse cladding layer
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3 — interface 4 — surface 5 — laser cladding layer
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Fig.4 The capability of withstanding stress in the
substrate—coating interface
X: the position in the longth direction of sample
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