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Evaluation of Delamination Strength of Thermally Sprayed Coating Deposited on
Mechanically Grooved Substrate by Horizontal Loading Method

Masahiko KATO

ABSTRACT

Interfacial fracture toughness of Fe coated aluminum alloy, which was used for

spraying engine, was evaluated by horizontal loading method. Horizontal or

orthogonal groove was machined at interface followed by Fe coating with various

thickness to evaluate the influence of coating thickness. The result showed that

delamination occurred at interface, and the interfacial fracture toughness

decreased with increasing coating thickness. The interfacial fracture toughness

with orthogonal groove was higher than that with horizontal groove.
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Fig.1 Conventional shear test method. (a)without pre-crack
(b)with pre-crack.
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Fig.2 Delamination surface by conventional shear test
method. (a)without pre-crack (b)with pre-crack.

= ZCARMFGE T, IR = Y U RO L < B
JE RTARG V23 F T RE 72 AT PR LA A0S & B B2 <
BIEDR FERTAME 2 87 72 \CHR ST D 72, fifbiTds L OVEER
FITo7.

2. EERAE
2.1 #ABH

EMICIEERmE L SN HFERA T VI =T A5
G U7z, JEAT 3R SO T K v 2580 7
DB, R Tlum O SR AR XPT512 ({bEfH AL, C:1.18,
Mn1.40, Cr:1.48, Si:<0.001, Fe:bal.) Z KREF T X~
BHENZ XY, ITEDE S BLIZRD LKL
DN, fEERE & L CHRFERFRE L it E . Zh
ZPETEDE b I L—FI L L7, 3B A 2 A X
2-1()B LI RT . X< B E AR T M35
EOHFBNIZ XY, @) FATiHE, BLOO)ERIEEERT
5.

VRS PR R (21, VAR IR BN 2 B D - B8
H2HOT, K 21RT LD IZHIERER IR T Lz
M RE, BRIE<EET 2 Tl L, 13<BEL
TR 2 IR ST Rl B & L7

Mechanical Groove

/ Coating
/

[/ il

Substrate fﬁx

(@ WATHE
(a) Parallel groove

-,
.
B-L"h

Mechameal Groove

/ Coatng
4

| J,:‘ ”'I
Substrate /

(b)IEAT T
(b)Orthogonal groove

X1 FERA.
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Fig.2 Specimen for coating property evaluation.
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Fig.4 Schematic illustration of horizontal loading method.
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Fig.5 Stress-strain relationship of coating.

3. 2 KA A RER

BT IKEHIAA BB 21T, R(15) L Dk
7= REAEE U AVEE Ge &, IEE B, TEH L CX 6
WY, 7B, FEICE LT, BEOEIERE ET
1% 3.1 TH S5 L7z 36.5GPa & V7.



]’—b_

& 30— (b) B,=280 xm
= XPT512(APS)
U b=
S 2001
=
=11]
g
E 100 . 500 1 m
£ (c) B=480 1 m o
=
& g ] . s
E 0 R R B R B R X8 1< B (B AHE)
= 0 100 200 300 400 500 600 Fig.8 Delamination surface(Orthogonal groove).
Coatingthickness B, 1 m
PATI L OB A D, AKCEHNA 5B
B 6 FBUE & SRk U AR O BIfR DI B OB T 2R 7B I8 IZRT. WTivd
Fig.6 Relationship between coating thickness and RETIEISEELTWD Z ER3bn5d. AT IR
interfacial fracture toughness. TORBEOERREIZIEE A LR, EOMMZH->T
E<EEL TWA Z b nnd. E£72, Bi=140um |2
AL ST AN EAT M, BERFROWTILE, B &, FERICERWVE LR IRV, 2o, K
EMME T2 & R migsE U AMEEREINT5. Zh 6 TR LIC S aEMEE CAMENME T L7 B2 b
X7 T AERBETCHONDBIRLTHY, BRI 5.
M5 LRSS 52 Lok 5. BEAEICB VTS, Bi=140um TIIEWHE L iR
TET, ZODITHmEME U AMEMEMET Lz s
3. 3ONEL BEmBIL FEALND. THRENEAISN TN S Bi=280um

3B L0 480um T, MRS BARO AR A5 b,
TR IRDPBOLND.

3. 4L HhEe

PATE K ONERRERER T O 1E < BRI % %]
9@)B L VO RT. @IIRTEITEOEA, 1<
BEXIEICI > TEL TV DO T, oMMy (B
5y) HEREREAEMT 528, WHHCE A 710 O R
33 U ANMEAE Gew 1 TR EHRL 7 OB = R L ¥ D FH 5
e IR B NS, BEME O FRIHAEE U AV Gen'lE, &
SHRL - OEEB =R VX OF LGN 2NOT, KnEH
2HhD. Lo T, MMy (BEmy) s
FERESHEML T, FEmE CAEEEN~DOHF S

1> -
(c) B=480 u m 500y FPmneBZE26N%.

B 713 < e (CEATIR)
Fig.7 Delamination surface(Parallel groove).

(b) B,=280 1 m




Coating

\¥- — GLIZ
e .
P 1
H d
Interface 1
w
Substrate P
(a) AT
(@) Parallel groove
Coating
\
3]
Py

Interface 1 % / ////

ou
Interface 2—ppdddddd ;
I

Substrate

(a)IEL A
(b)Orthogonal groove

9 I<HET 1R DR
Fig.9 Schematic illustration of delamination process.

—J7, (DWRTEREOHE, X< BRSO
AW+ 2 X2 CERT S, Lo, Stmig
U AL, SR Gew & B Goy DIRE & 72 5.
FEREOME U AMEEIZEWO T, TOnEEMmLz &
Exaond.

&

il

FEFNCAN U 7203 < BESR RN L T & 5 A 7
WEERL, BRIl S5 8RS
(XPT512) D 1% < BfETREE 2 3FAl L 7=. LA R IXARBIZE T
ONTRERTHD.

(1) BIERBROKE R, XPT512 1A XM ZE 258,
oRL, ZFOHEMEIREIL 36.5GPa TH .

(2) ARFEAMAZIEIZ LY, WHET AR IS 5.

(3) Sl U AN, BRI T & & bimy
5. Fio, MEAMSTICERT DI Rl A
3 2 R oD S U AUMEE, 1 B T )
(AT REE AT 2B 0T LV &,

(4) i A 7 LT SEAT &%%ﬁfaﬁ%ﬁ®i<
BET IS IR DI ITIF & A E 7 < I
< BET 2. i EAN T I iné%%ﬁﬁ
BT 2R TIL, ISR R T5. 2
DT I —FRBE R E R CAMEE»Z D
NrEBHEEEZLND.

PN

(1] 4R and HEFR: BEHEATLVI=ULHE
EMoOBR%, ®|&E, vol.4l, No.ll,
pp.778-786 (1991)

(21 REHHE: @BBENEAFIHALZVI=U AT
YUV, S&RFREEN BT L
v, Vol.14, No.4, pp.8-11 (1967)

(31 . #JE, BRI (1996) HEHRMTK.

PR S A T L TR



