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AR

TR IA—TAIFTA—18ggS (TiAIN) faeios (coating) &1 Jiffdharefial SR F=igH
WERAT Th-ld §RT WA Wldl Aq&R (substrate) IR STAT (deposit) fHAT TAT| aRR W
gD IMASTYIAl (adesiveness) & HeAIdhd TRIA UIET (Thd <) BT IUIRT FRd (Har
T | U8 APhAId A LI & dellud (HIes) T IR ded MR 4R & d8d eRT Tgad
ERT & Ber¥) B GRT ERE I BT fhaT IR SMeRd ® | @RI ROl & SR ol Bl HROT
X (loading rate) # uRadH f&ar T &R fAIfid iSid W 39 W1d &1 fagerwor fdbar 1|
ERIE WIEvl & SR [JlfUd MRiSid (adhesive) Td THGI (cooesive) fawmerartl @ foy wmifaw
AR (critical weight) @1 ATAT AT | fART 9RO &R0 UR ©YOT oTidh () b1 MR fHar T | &8
AR &1 ST H et § RN Q@1 T W IRA & 8 & A1 FHIdh [qHerdl & g Gdl
TS | S ST YR WR, JAMESTh [qherdr, Biam T faelfid uarel & Bic ghs a1 Blald 31erT
BT (chipping), AYcEST (spalation) i BT & IS Thel P T PR 3T BT AR
o= / fargarst (delamination) ST ST AT
Abstract

Titanium-aluminium-nitride (TiAIN) coating was deposited on stainless steel substrate by
reactive DC magnetron sputtering technique. The adhesion was evaluated using scratch test. This
technique is based on scratching the coated stainless-steel sample with a diamond stylus under
increasing normal load. The loading rate was varied during the scratch tests and its effect on the
coated adhesive was analysed. The critical weight for adhesive and cohesive failures of the coated
adhesive was measured during the scratch tests. The coefficient of friction (n) was determined at
different loading rates. At low loads, the occurrence of cracks in the coating, and cohesive failure
with peeling of the top layer was observed. Whereas at high loads, adhesive failure, chipping or
breaking off of the coated material into smaller pieces, spallation i.e. breaking off of larger pieces
of the coating and delamination etc. were observed.

& Teq : IMMHGH; ARGV /TR WIT: TIAIN; HHEH W, 9RO (loading) &X; EHUT
TOTIb |
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TRa

G 31‘3’9@"?[ (applications) ¥ TiN ®IfeT
D1 TS IA—TRAIMIA—8LSS (TIAIN) &
@ gRT gforenfod far i € [1]1 TIAIN
PIFST Iod FHORAT, d¢1 g forara ufeRie,
Jed ARAHROT IR iR dre & 98
& UeRid dRel € [2]1 TIiAIN 3rerar g
WE DI B 3 DT DI M TSR B
Hifde ar e d@d=ral [3] (deposition
techniques) @ §RT STAT fhar ST AHar |
TiN @1 o= ¥ TiAIN faifd arg (TiAIN
coated metal) FEF (machining) 3R ffor
TN @ UH Sf@ell & forg Jgar weeA
SOl €, 91 fd TiN g 3§ TRHAIFRE & e
W 3R FT (instruments) B FIE IR TeHITIH
sifaaTgs & R & AT & HROT BT B |
TE fdolud (coating) & UdTe ATHM TR
(operating temperature range) T ST TiN fdera=
MR & fofg 500° C 81T 8 TIiAIN feros
3MRERYT & forg 800° C T 99T 3T ¥ | TIAIN
JRTRYT A& W BIaT &, forgd aRvmRasy
BIe & @S # HHT AN & | TIAIN ferms
g o7 EXl =IdH ED (lubricants) & SUINT
@ AT ST YA W Pled d A &
AT & o SUYTd 991 8 | SHBT ST
TIscf M, T, e fAs—arg, o™
W, MHs—arg ¥, d1drec—hIHIH
—Aifetss=® (Co—Cr-Mo) 3R &zd @l & a9
AF H AP [HAT ST FhaT 2 | 39 TRE
@ ofd & T HEdQUl qedidh AuGel H ¥
UH ASId Afdd (adhesive power) [4] B
fdeld™ @fR eTaR<R (substrate) & dTa 3MRISTH
T Heich=T WRIE IIET0T BT SUANT R fhar
ST Gl © | I8 TIET0T hde AT SR SRD

(diamond inentor) &1 fUd T (ATHRIG: 20

A 50 Y MPIR) WR I3 gRT Tl 8¢ T B
g W RaP ©U A A (WR) I Fad 96T B
f35a ST 8 1 SR (indentor) 3200 um (ASTM
AM®) BT AH—I3T (tip radius) BI & | g
T AT ¥R (A1) BT 1 N | T 3ifSdmad
100 N @& SR ST Fhdl 8 | RV &% 3R
WRiF &I a1y @W—EiRd & Sl 8| @R
RIE0T & JRM, 98 WiehH, o R T @I
ReR (fix) forar SI7am &, &S $u & Faar 2|
SR® W, &fdh IGT (Acoustic Emission—
AE), &89 §¢ (Friction Force) 3R &g (depth)
HI0F WER oY I §, S @R e &
IRM Sl Bl FRAR Rapfe axa € | faeiuT o
feraret & foy a1 99 9eR & Hifds IR
(critical force) TRWIRT fy 7T 2 | Uo, F¥ioIdh
Hifdd TR (cohesive critical load), 98 ¥R &
R IR STd fatherdr 8l &, a1 faerud &
AR fAerar o b faed & iR 9ed &RKR
IR SO o fAwerar I & gie
(chipping) e, WHE€T (spallation),
faqed™ (dellmination) a7 V=AY fadl Y "e=m
B I orad faous & I e
(substrate) SR &1 SITCT & | @RI TR0 &
U 918 USRI GEAaRIaT (optical microscopy)
# @RI U (scratch track) P T@HR AR WX
T TR 33Tl YR UR BIel oidx pifdd
R T fhT ST A © | TRIE INIET0T & SR
T afid S (AE) ddd a1 g0 9o
(friction force) @a8R H URads & AT Hifdd
TR Gl 1
iR o wewdfad faar ST |dar 8 | adae
T SR HIIE M TR gRT oo™ widd
R ST TIAIN fdelus (coatin) & ST
(adhesivvness) TR YRV & & JHIG BT oI
HIAT B | TRIE TR & SR U a9 JoT
3IR s IS Havdll BT oA AR Jar T
P TS B | IRV X B A H GO [onich BT
Toaiae Y far a7 7|
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faetus

TIiAIN fiheH SRR S¥UTT 3TaR (stainless
steel substrate) TR IIfATHATIN (reactive) dc
e el gRT faoy wu & Afia sars
(custom built unit) ¥ TIR & T3 | AdE B
AHTS SRR Tt | DI TS, TAT TNed BT ATIHA
60° C I@T 37 T | &R Ot H FHTs @ 918,
IR ARLSH B 33% (v/v) BRSO FARISS
(HCl) & Saiam a1 |+ aRo7 u_Isrd
(ultrasonic) &N & &Y ¥ fhy Y | AP TROT
$ 91g, AHAT H |l Uil 9
T T 3R R erwfad @RS (distilled
mineral-DM) U™l | €T 7| fdus @
STHIG AT SIS /I JaT8 & 20% 4T UR
faam 1T | SIS SR TR & dehfeud
=19 Wi qlel T MATDR Aloidh &g e BT
SUART fHar 737 o | & &1 A 160 A
3R AT & AU (C,/C,) TP o | Foll
(rotary) U9 gRT FHffa favaRor (diffusion) 9
DI FERIAT A BT H <1x10° mbar (<0.0076
mTorr) &1 fafd (vacuum) &/ T TAT| S
YE&dl dTel 3N AR ASgIeA 49l (FE!
>99.99%) B fh & wer # R faar ar | |
WA # 3FF 9 &7 ¥aT8 20 scem R ReR
YT T, AT Rl TG ITHIT 4x107° mbar
(3.8 mTorr) TR ReR IGT 74T | Ao U8
®1 AqFHfAd fear Tar M 20% B
ASEI / Tl I JaTE STUTd & 39 gdyford
A W U IR fHar AT oY & SHa @
ARM, FaR DI —100 V. R I (bias)
o T Td e GRT DI 0.6 A QT AT AT |
U & ST & SR, BIs d18%) arad (heating)
TE BT TS oY | eI W IARR B A B g
60 et <&t 78 ot | <leg BT 0-1000 V (6 A
Jferpad) o ReR uw¥er a1 wfdd (direct
current—-DC power) GHTCIQﬁ @ AegH A faorelt
Bl GﬂTCjﬁ BT TS ofY | g STl (substrate
biasing) @I TR drecst (0-300 V) iR

&RT (current) (0-500 mA) &I ReR Ul &RT
ofdd @ yfed & wreIH | AR far |
Agegs faoius § d8ax ST U o+ &
forg, @ TN § WeW Ul @&y (Ti—Al)
U] & U Udell o1g SR (interlayer)
(<0.2 um) ®1 e H ASEIoA Bl Fwamd A
Ugel ST faT T o | U TIiAIN @ &
Herg 1.8 | 2.2 um & AT 7 o |

TR TGS Y&T0T (scratch adhesive test)

faorm & fog g smawaedr ag €,
5 ST @I TS fhew R ¥ I8! TWE |
TSI TS B | TR RS TR U arforiodds
arferd ©Rid 9¥ied (CSEM, RacoRels
) &1 ST FRS fbar 1T o, St e
A SRS Wi (g AN BT 120°, 30T
BT 200 ATgeHIA) IR yHri GerelRiar |
gafsera o1 1 9 30 N T Rad wU A 98
AR & T&d TR §1¢ 7T | 10, 30, 50, 70
3R 100 N/min &I 9RO & TR AT
R fHy U 9, Rrad @R o d9i 3 A
R ReR ! 5 o | f olg 30 N 4R T
9 IRE ¥ fIwet 981 g5 o, g4ferg 30 N/min
BT ARV TR R AN AHR g BT 50 N Th
JTPR WRIE YRIETOT QreRrdl AT | faf= ot
e gcrel H Ped XK, Blad, Agaded
(spallation), UcTref &7 Ured UaTE (side flow),
rifere a1 gui favdao (disjunction) ST
2| 9o IR & T wRig ufoey R i
AR @ fdoiud fAwerarg el 8, yari™
erefRial iR O¥0 9 AT gRT M7 o
|hdT 2| I8 gea feam w7, & emdee
fawerar | gyor 9 iR AE AF H @S
g & AT I g3 © | eI AGaD (acoustic
detector) ST HeT ©U | VR & QAR IAoId
& SOl BT AT B, FTISAd & HUR ATl
ST 8, 3R geH SRR @ oA iR TR |
@™ arel YOI a¥T IRWIC (shock wave
burst) & HAEIH H U & JHAE DI YA
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<f. goraa Rz, Aaf 9ReT <=0 W TIAIN faeds &1 smdeeie i

BT UaT oI © | &afid FAddl (acoustic signals) @ 9 T&AT (vibrations) 3R faeros fawerar &
dr9 U | T | TNT 961 §Ad (friction force detector) WRIA TRIET0T & QR TN I DI AR
Repfe o= 2 | e & e, 3ol B a7 3179l &Ifcid B WX ON0l 91 9&e Sffdl @ | S2d 9R
TR FIER BT R B @ forg, 50 N (30 N/FAFE & R &R WR) T WR ITH WRIF YRIEToT
B SEREAT T |

gRemy 34R ==t

GRIT TRET0T & SR AT YR, |97 071 (friction coefficient) 3R &afd SowiA & T
Tof fbU T | U8 <@ AT R, f 30 N 9R I, Ber T, Hud iR gl T, faeid uered &1 3T & iRk
TATE, TR UATE 31T HE YeIHl R fyer 3iR 37ife fadaoi (disjunction) <& 14T, STafds gof
oo T8 UrT A7 | ST YR R AagR Bl FRIE0 BRA @ g, 50 N % WR 9g1a WRId
TRIefor fohar T |

HINYT (loading) SXY I YHId

13N .

238N T 255N 28N
3 1: faf=1 YR W 9 Bfdqi (micrograph) (WRY &x: 10 N/fAC)

1 H 10 N/fAe & ¥R &R WR g Y @RI RIeTT & oIy STelT—3Teli T AR &R &Rig
Ty 1 e Bt faars M5 21 8 N R & dIg &R AT Blald 8l <@l T3 | O 81 9R 13 N
Td qeT, A BIed <@l Mg | 17.5 N 4R TR FU IR 8C s 3R Bleld & ARI—ATY BT TR
Al aM$ | 23.8 N IR W, IR AR e g T3 iR Ugref &1 yarg (flow) Y& 8 TAT| 25.5 N
IR R, I T gAY Iod A1 Td de) a@ 5 | 28 N R, HFB W IR TS 3R ARre
faaIST (partial disjunction) BT |

o 2 30 N/fFe &1 9RO &R R by 1Y @RE w_ier 9 A= 4R R gew siam
(micrograph) f&@TE T8 €| I8 <@ 1 & 17.6 N YR W, Bl ¥ W IRd g ovll, Saidh
20.5 N 9R 0R &N G181 & | 23.5 N MR WR SRR ofdl, T8 IR AT 81 T3 AR R
w0 | fIFASH (disjuntion) 31T | 26 N ¥R W, uarl &7 YT (flow of material) I ST 1T |
28 N YR W, f¥er 3R TRRI &Y AT 98 T8 3R fhARI W yaref & yarg ¥ <@r Tam |
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23.5 S 6N | 28N
o 2: fafir=1 9 4R Y& sfdar (@R <% 30 N/fe)

piptE|

4 -':JH’-' .]'\I y f {

il

23N 25N 28N

foa 3: fafr=1 R W Y& sfddl (FRT <% 50 N/fFe)

50 N/fFe (o 3) @7 MRUT &R WX, I8 <7 7 {6 16.4 N IR ddal HU IRd &€ TS | 20
N TR Hfh7T 3R &I g% 8% 3R 23 N 4R W @S g3l | 25 N WR Ied (cracking) 3R
e @1 A3 96 g, AR BRI W yaref &7 yars W g% 8 W1 28 N W e, s ik
uerf & Jarg @ AT 961 S9! TS| 30 N & TRE IR O6 Pis Ao T8l awdm W |

70 N/fe MRV R R, o 4 9 98 W B, fh 14 N d%, BIs 1 I91d fA%erdr (cohesive
failure) &l W TS| 18 N IR W, TN, fFel 1 3R ST = T g1 FS 81 TAT| 26.9 N MR
TR, SR TEY iR o4l 81 78, gl &1 yare WY <@y 1| 28 N W, f5eas &1 7713 93 7, R
R ye1ef &7 FaTE <@l T, Af 30 N R T BT Il fawerdm (adhesion failure) &l g |
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<f. goraa Rz, Aaf 9ReT <=0 W TIAIN faeds &1 smdeeie i

98N 14N 18N

T 28N
foa 4: fafr=1 9k W Y& sfdAl (FROT <% 70 N/fFR)

218N

" 21N "~ 243N 28N

o 5: fafr=1 vR wR g sfddl ([RT g% 100 N/fAFe)

100 N/fie 9RO &R (R 5) R, 18 N ¥R R HURI URd BT g1 iR e < mar | 21
N R R, fdelg # R g% 81 T3 | 24.3 N ¥R W, SRI BT T (density) I¢ T, 3R fHARI
TR ueref &1 yareg A1 <@ 7| 28 N AR R, e 3R <1 fadae™ & arer ueref & v
AT TTT | 19 B JATT—3TelT MRYN &X1 WX fhU 7Y FHM YR WR TRIF Ufdwy (scratch pattern)
BT G B &, A EH W@ €, b T—I 9RvT R gl 8, fredn, e, ok uared &1 yarg
AT HW XA BT T, T @S NS T g ool § 81 & | o 1-5 #, 919 8-12 N 9R
@ 49 TR YA B ol B S 2, A1 F9F 9R R 9RY &R H ghg & 91 HH QY o
Y | faf=T 9RUT &R &R 16-18 N 9R & §19 (o 1-5) @RI U=y (scratch pattern) @1 et
PR W, Y8 <1 AT P S-S 9RO &R qedl 8, T AR 4R R Ugrd &7 yars iR a=N
HH B oI 2 | 31 avE, 919 fAIf aR9T R & forg 21-24 N 9R & i @Rig ufasy & e
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DI s, I I8 <7 T, fh HH 4R &R0 W y<1ef HT Ja18 iR Ade! QY 3ffed T &, 3R HROT
R g B I HH B Y| 28 N R W, faf=1 4R &_i & oy wRi= afcrde @ e &=
W, I8 W1 AT {6 HH 4RI &R W, 31f¥d Bl AR Ugref &I Jare gai |

50 N & @ R IR ©Rid

TR GRIETT 50 N dh & ATHRT IR R U1 1T, Riifb 30N TF & 9R IR, fdoig § &g
TSI 3O fawerar &1 UTs TS | 9RO <% 30 N/Ae off iR WRia &1 ofars 3 A <y 778 o |
faf=T IRl W WRiF 9y (track) & GeA BT fm 6 # fRwrs T |

26N " 35N

45N 48N
o 6: fafir=1 9k 4R Y&u sfdar (WREr <% 30 N/fFC)

o 6 9, I8 <71 AT & 19.2 N ¥R W, feT ok SRR 37E | 26 N 9R W, TR 3R e
& AI—A1Y YT BT Ja18 <@ AT | 35 N 9R W, [q8R1E g7 3R [HRI WR Ugrel &1 Jars 96

T, AT B SNIRID AT A7 gar | 45 N 9R W, IR iR 7R [THAs &l /137 98 s,
IR IR R et &1 WY Uarg <@ AT | 48 N ¥R W, faeRma, ugref &1 yarg &k 31ifdrs
faare iR W1 9w, o f fm | feamr g1 Srenfe, sewR | faom @ b
faAST / 3Telia 50 N YR ddb =gl <&l T |

YT OTH

AT 9RET &_1 WR By Y TRE &9 & IRE AR IR W 9T gyoT I[Onidh () drferd]
1 ¥ R g | wR= weor § 99 R 1 ¥ 30 N 0@ 9e¥ 9 ), u §R—4R dF] IR &
AT 9gaR 50 N /e @@ @l wRoT <=1 & forg 0.1 3R 70 3R 100 N /e &1 4R R & forg
0.11 T% §¢ T | ¥R # gfg & 1T °yor qoiies # gfg, SR wra # g & SR Brll © | &R
A& & TR RV &% g A I~ R 0% p WR TeT—3TelT Y9G Ul | &F AR (6.7 3R 12.5
N) ®R 9 10 ¥ 100 N /fi¥e T 9Rer <= # gfg & A1 &9 81 731, 18.3 N R W A Rer <@,
SEfdh Foa WR (24.2 3R 30 N) R I 10 9 100 N /e T% 9RO & 7 gfg & 49T (T Aifia
AT dF) §¢ AT | IR TN &, fh SO 9RO &R B Uoh AT 8, FoTasy 21fdies &R IR &Rig uRieqor
Bl gAlANRd fhar ST A1feT | aad™ Aol #, I8 50 N /e arm |
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Sf. gerad {8, A= qRoT a=1 9R TIAIN faed &1 srdseid Jedid

diferadr 1: whda Wi & IRFE A= ¥R wR ador s (w)

AT = faff =1 R &R \¥T TO1D ()

(N/min) 6.7N 125N 183N 242N 30N
10 0.05 0.07 0.08 0.09 0.10
30 0.04 0.06 0.08 0.09 0.10
50 0.05 0.06 0.08 0.09 0.10
70 0.03 0.05 0.08 0.10 0.11
100 0.04 0.05 0.08 0.10 0.11

«©af e ISt

ERIF WIET & GRM, &dh Icdoid Favd Id~ gV | 8 W% & wu H Rl fdar T |
3 Hohd R, o, faaaem anfe @& e &1 R oxd & | 919 RIEd & Sars 98 Sl g,
I8 WRE WE B ARM WR IR e # gfg B T 7| derRig gersel (optical
microscope) H TR U & i I 5! Gfe gg | WRIE G (30 N /e &1 9R1 &
W) & IRME U U AR AE I% fm 7 9 R 1 2

Acoustic Emission

: : T TN —\ AT 100
RGN s M W SR AT A
ML e VAV IY \+

+, W,,w"\t”f"’w 90

P R f

ol ! A }jSO

- : - 1 ‘ : : Fso
f | | ‘—AO

30

]

T°20

]

| f f Fo
| T i T i T f T f T f T i T i T i i T 0%
0.90N 3.81 6.72 9.62 12.53 15.44 18.35 21.25 24.16 27.07 29.98

T T T T T T T T T T T T
0.00 mm 0.29 0.58 0.87 1.16 145 1.74 2.04 233 262 291

B Acoustic Emission

o 7: @i g & dRME U AE UT% (ARYT &% 30 N /fise)
wIfd®d AR (critical load)

Hifdd IR P ST YR & w9 § GRITT fHa1 57 Fobar &, T TR faeiu /3rawaR gomed!
(coating/substrate system) ¥ BB A /AHG (adhesive/cohesive) fAwherar Y& &Il © | ST
f SWiad el 9 We 2, & 30 N 4R T, Ao A%l (Fcded, JawR 4 AMRH
faerae faRaRon) <@ T | drferdt 2 A= 9RO R R @RiE R @ R <% U At
Hifdd TR & AF BT AT 2 |
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darferer 2 : faffr=1 9ReT S R @RIF 9T  SRE ™I AT Hifdd IR

ST &R La Lc Lc Lcs
(N/min) N) N) N) N)
10 12.9 17.5 22.8 23.8
30 13.5 17.8 23.5 23.5
50 13.9 20.0 25.0 23.0
70 14.0 20.5 26.9 26.9
100 14.1 21.0 27.0 30.0

SiEl LC, = g8 wHifdd 4R O R $U R &1 87 MR el I gar |

LC, = 98 Hifdd R R R TN I+ & |
LC, = g8 Hifad 4R 59 W BRI W varef &7 yars <r T |
LC, = a8 wifded IR f59 W e /i e g |
&H TITehT 2 ¥ ¥ § b HURI URe Bl 8 AR e & oy srawae wifds 9R (LC,) IR
X H glg @ A1 IR—ER Fedr T | 331 TRE, SRR S B B (1Y Arawaes pifad 9R (LC,)
3R uaref & g (LC,) W 4R <) ¥ gig & A1 gaar T |
ETcllfch, fer /37ifR1eh fawiTst (LC,) TR WRYT &X T Y¥Td 3l T | LC, BT #19 HROT &)
# 50 N/min T BT ghg & A1 &ATST HH 83T AR R 9WROT &% 3 100 N/min TP BT ghg & AT
g 93 TAT| s 1 & b 70 3R 100 N /e &1 9Ror &¥ LC, & dr«iide A1 Pl S0
% foq 984 31 © |
frrsapet
SR HEH WeRT gRT el Wi ¥edge W T {6y MY TIAIN fdeld &1 geaia 10,
30, 50, 70 3R 100 N /9 & 9RO &4 WR 1-30 N IR ¥ TR Mo WIeqor g7 far 1|
[T TRIeTol H wRiE Bl Fd1s 3 R R ReRr ) TS o | 98 AN, YR & A1 89T 9 3fR
WwﬁWWW|ﬁﬂﬁr@ﬁﬁEﬁéW§q—
Ucrf & UATE, GeH SIN, b, JAifRe e snfe a1l & sfadiie # a8 urn 1 b
YR &R ¥ HAd gig & A1 A H < g8 I U R 9R WR, I HH AR &R TR
AN T I IR YR &R 964 & A1F HH B Y|
o TRIG W0 HAR BT 1 ¥ 30 N d® d6M IR, p dR—¢R 50 N /e @ 9RT =0 &
forg 0.1 @@ 3R 70 3R 100 N /fAFe & 9RO &0 & forw 0.11 9% §¢ 47|
s PHAR W p R &R ¥ 10 ¥ 100 N /9 &1 glig & A1 &4 81 711, Sdfdh Ied 9R
R ¥E YR X H 10 9 100 N /e &1 gfg & A1y el 9¢ |
Y 4R ge AR e (LC,), R FEi0r (LC,), 3R a1 & ¥are (LC,) & foy whifde
YR 9RVT &% & A g6 AT | Elelifs, wcds /HiR¥p faddes (LC,) & forg whifcrd
AR 9RO &% H 50 N /e d& @1 ghg & H1er ATsT HH 81 17 3R R 9Rer &% 4 100
N/ e 9 @ 9fg & a1 I8 9¢ 1|
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Sf. gerad {8, A= qRoT a=1 9R TIAIN faed &1 srdseid Jedid

o YRY SR B JEIIF I AT FoAdl & b @WRIT TR0 & IR 9RO €% BT Udb S SHURT
A BT 2 | 99 J1eud_ ¥ I8 50 N/ faFe 2

g U A ggad AU ekl d1 gurEede R wwmadd

Alphabetically Fizgieiesdhtermmology in JofaTaTT Wﬂ ) wreTach
Acoustic detector &I gD
Adhesiveness evaluation SIRNENICIIEE
Coating IEEEE]

Cohesive NNNE]
Delamination faeRor / fadare
Diamond indentor BT TgRD
Disjunction [ENRINE]

Loading rate HRUT &%

Optical microscopy PEAINGY Q&H?(f?hﬁ
Scratch test SITGRYT /@RI URIEToT
Shock wave burst T TR RIS
Spallation KESESH

Substrate SRR

Ultrasonic PRE)
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