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Measurement of cohesive strength and analysis of forming cracks
for laser remelting of plasma spraying ceramic coatings
Ma Xianyao, Tao Zengyi, Wang Athua
(Huazhong University of Science and Technology, Wuhan 430074)
Deng ShiJwa, Chen Xuedong
{Institute of Material Production, Wuhan)

Abstract We have measured plasma spraying ceramic coating and laser remelting of
plasma spraying ceramic coating to metal surface cohesive strength with acoustic emission
technique. The acoustic emission porperty, for laser remelting of plasma spraying ceramic
coating have been discussed, and the process to preduce cracks for laser remelting of plasma
spraying ceramic coating were also studied.
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Table 1 Constituents and thickness of sample

Type Matrix |Bottom layer Middle layer Surface layer
A Aj steel Ni/Al Ni/AlO; Al;05-13% TiO,
B Aj steel Ni/Al 509% Ni/Al4+50% (Al,05-13% TiO;){ Al,05-13% TiO;
Thickness | 10 mm 0.1 mm 0. 04 mm 0. 08 mm
1.2 XBRIE

AW S ik, bR E WI-10 BT READEHRI YL E#AT. 8 4610'SA BB E UM
BAREES, LIS — R R R RUE N R RO BRI EE TR AR R
B Pree REAXTRHG SRR P ERERE AROEH, W EVRE S, FRHHEL 5K
FZ A AR, s o o B A8 , AU EE & 7 JSM-35C 13 4 ia 81 OLYMPUS S071
RGP B BT HEAT.

2 BENHEARK

HNEMERMT BR-FHEENFERNE, F SN E®ERE X, —BERNETER, #
B XA N IR P ESRM, EEERANY, YA A REREA RN KE)F58T,
B, R MR ENREERRAEN, BERR, WEREATR S RREL B
ZHAEMERSEEZR. B, RINMEEEESEEZ AWZREERNEXIRERS %
HESH . BRERENRNA S ERRR, ERBWH 5%, (L4 R iZE BB T BB (5%
R HFRES FEREE, BN AR, KBS ERBE L2 HBERBL, e EH
Y1 750

o, = v Bmya) /[ 8(1 — »)1],
AF, GOHUIERE, v AR,y HRERE, AROKE. .
WA LR URIER B AW AEAMEREPEYINARK, EARX#E
R AR AT R IR .
MAE LR, AN EEMEEEAR. BRHEZASGEE ERRB, Ey A
AR B e ooy AR BRE, H 0. =0, = 0,70 = 7y = 7. = 0, W z W BT R A IEN S1 K



18 ' BOCHE R &2 456 50 B &S UL i 75

MRS o2 = Ese, = KE,Z = (ME,Z) /Dy (D
FOE 7 SN 0, = Eie, = KE\Z = (ME\Z) /D, (2)
XFPEEFHNEER EEMMER R o0, hz y FRIG A ; M B il H 5 K 55 il i
R ZRHZH M EEPHEMAER ;D= ¢/12){(E8+ [(b+ ) — 818} YRERHBALTH

A0 E
| TEE P{’ﬁﬁ!?,ﬁﬁtﬂmm@ﬁ]rﬁ . MIERN 11 o 405Kk

= (PE:/16D) [ (¢, + t,)* — (t, — t3)?] 3)
g=10; — 0, T o, (4)
o HBOEL G RN A, BN EN S RES, ERE LR ENHTRIES S
= (¢/2) £ V(o/2)* + 1 (5

o, [ H = B R A E ‘H_J.—hkﬁﬂ FERFE N NWK AR ERT SR, 58 AR
RNEFT IR TER B R E L= R BRAR N SR

o, = AT « Aa[E/(1 — »)] (6)
RF T AXNNEXBESZRZE 0 ABEERESERREKARZEE-> ABEEN
WA B RRA . — R ER TN BEN 400 T, ALO-13% TIO,(HFE T EE I a =
15.62 X 10°%/ CB, A; 818 a =16.57 X 10/ C, Ak AT H B H B ER BT 0, = 116. 42

MPa,

AE strength -

|
|
!
f
f

L

A

;)
|
Fa) T
k- L—-] }—r—

0 1(s)

Fig. 1 Four point bending test setup T - AE Fig. 2 Characteristics curve of acoustic emission
transducer ; P -load AE-AE curve; P -load curve
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Table 2 Data of some materials

Parameter

Data E, X 10*Mpa ¢, X 10 Mpa »
Materia
Ajsteel 19. 60 7.64 0.28

Al,O4 25. 48 10. 29 0. 22
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Table 3 Cohesive strength calculated at maximum load

% Sample P M Ts P 0y Ty 0,

s number (N) (N—mm) |(X10°MPa)| (MPa) | (MPa) | (MPa) | (MPa)
A— 1 |4860.80| 66836.00 106. 43 485. 39 | 373. 38 | 228. 54

Group A| A— 2 |4772.60] ©65623. 25 104. 57 476. 57 | 366. 62 | Z2Z6. 38 | 226. 51
A— 3 |4694. 20| 64545. 25 102. 80 468.73 | 360.54 | 224. 62
B— 4 [4116.00| 56595. 00 90. 16 411.01 {316..15 ] 211.29

Group B| B — 5 [4047.40| 55651.75 88. 59 404. 15| 310.86 | 209.72 | 209. 26
B — 6 [3920. 00 53900.00 85. 85 391.41 | 301. 06 | 206.78

“ﬂﬁ"ﬁ%ﬁﬁ%ﬂ‘]%“?ﬁﬁﬁfﬁ 2. 40~49. 00 MPa™, 2 4b B8 s ) i Ko 2 0y 45 &5 3R
BEW]3X 226. 51 MPa, 2 X 528 fE i (S0 8 Mg 6 /2 5 0 O /2 22 [ 5 [ Bl Ni TR & B
RIS E P R ABIRAE Ni TR S RPAGEH TG BEMR. hs . MERS
HEBRZEFEMESTRFEHENEY HAR. MARLIBOCLEN LA FE L
B B, FTRAA o BRSO TROE 3 9% J2 2R T A e RV A v 2 BE LR, (B, FT REEE T
B % 5t 3 R OE Rk A SR A, (R B SUAm b AL 7E M AR R A RO R B BOUR T RE X
B RETRZ R AEGEY BRSNS LR K R T AERRRESE Bt
AL, WOEEA R E T R E AR, HER T SRR PR R, B e T

BNAseE f  BIE TSR ﬁm@ﬁ#lﬁlﬁ‘wwﬂlﬁhr“m‘ﬁ1ﬁ F&ﬁ?ﬁ‘j}%:ﬁ?ﬂﬂﬁ :

L SR AS SRR | S Vl\vld-L- AL WSO T I MY PL/ AL 1T T PUTAA] H) L 1 7R Y AU~ 0

MFESTN, AARMEMNESRERT BA, X
B EEMRENESBRER —ERW.A Al
EERNSERENBERHRS, BT EES5H
FEZENRABEL KA B TFEMNHES

& ARRETREL S WOCER S A EFH A
xﬁﬁ&j: Fit A ARBHEEERERBNEARE .

B3 hRREZHEHE A ENEEaEE S
&R, B ET L, NAERER SRR, R R
YR, ERER PO T SHRE PTe s, H
RRAEE TR L ERES B R E
TSR bk R I R B ML A, O TR R B
ETHMEGRBESEENS SN HRECERH
SHT W RR B A& R RN, RECE WA RGOER . MHRE 2 T, TR

Fig. 3 SEM photograph
A -ceramic coating ;

B -middle layer; € -matrix
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Fig. 4 (a) Constitution of plasma spraying ceramic coatings

(b) Macro-cracks for laser remelting of plasma spraying

ceramic coatings A-B-C -macro-cracks
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