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Fig.1 View of Cyanoacrylate adhesive.
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Table 1 Adhesive mechanical property.

Viscosity (Pa - s) 23
Thixotropy 3.5
Specific gravity 1.03
CN
CH, = C—COOR

(a) Cyanoacrylate

CN CN CiN

I I

———> HO—CH,—C—CH,— C—COOR — [CH,— (IJ_
I

COOR COOR

(b) Cyanoacrylate Polymer

Fig.2 Reaction diagram of the curing process of cyanoacrylate-based adhesive.

17



2.3 IG5 T & A T RE LR ORI E

IR N AT ITRREHI AR 2 RS L, BRE OSBRI SN &L AET D, £
X LTI~ oiTiEalBHI R R O 2 B L2 OHEDEZIE T 5, WIIT K DR 97
Nt EWELIZ L D T~ T TIIRENE— ROBIN TN R 5 919 2 Z TR T
(ITRI KT ONT ~ 43T D5 % O CTHEB R OB LIBIE 2 H7E Lz, RV 65
Hr e Y7 ~ > i ORI X % Fig.3 [ZR7,

AR OBALBFE LD 70D, BEEAICE ERHC=C(ZEM )DL S o
R DOV THRING o4 2 D TRIE 24T - 7219, R4 5060 T i, Figdllmd
FT/IR6600+ RF-81S (H A%y JHHY) K& OFT/IR4600+ATR PRO ONE( H A3 i) 2 F v 7=,
ARE T DIRIN 3 KB TIEHEE A & KBrO BB A Z i & W2 E 21T o 72, &
WEAZ VD Z LI K0 RBR A NE OBEF OBLISIZITWRE RS FTRETH 5,

FT, FEEAOM LB Z R TC=C(_EMM)TOWTH~, B, ItEOE—7
EITRERF DNy 7 75 0 RO TS 5720, —EDHEIZRD by, £Z T,
AHFFE TIEC=C(ZHEHRE ) DWIEEIX1620em WTFIZ BT D E L=, A3 &
0 HE LT IRIMEIN A7 kL %Fig5 (a), C=C(_EEA)IT DRI AT L%
Fig.5 O)IZENZEIUrd, W{LRFENRET 2 & & I, C=C(EMEA)DOWEITMELT L
2o Tbb, LT DHELELIZ, C=C(E/EANBDT D Z &2 ERIITR LT,

WIZ, CEN(ZHEFEAINTOW T, C=C(EFED) & RERICHLE O v — 7 fEiXH]
EWFD Ny 7 7T 0 ROEETENT D, TDI=H, C=EN(ZERMEE)DOWIEET 2240cm!
IHCRB T HEE Lz, I~ minic LN ROLE A Fig6 (S 7, LI A

W5 ELEHIT, C2EN(ZEES)OWNEITIK T T A2MHAN Ao, £, RO

18



EEBIT C=C(ZHEME) LT, CEN(EEMES) O E— 27 KB M7 FLTW5D

ZENERTE T,

Excitation light
[ Transmitted

(a) Infrared spectrum

Excitation light

[ Transmitted

Scattered light

(b) Raman Spectrum

Fig.3 Raman scattering spectrum and the infrared absorption spectrum.
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Fig.4 View of FT/IR6600.
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(a) Infrared absorption spectra
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(b) Infrared scattering spectra (C=C)

Fig.5 Decreasing of C=C bonding absorbance to curing time in infrared analysis.
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Fig.6 Decreasing of C=N bonding absorbance to curing time in infrared analysis.
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View of NRS-5100.

Fig.7 View of Raman.
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Fig.8 Decreasing of C=C bonding with Curing time on the Raman scattering analysis.
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Fig.9 Decreasing of C=N bonding with Curing time on the Raman scattering analysis.

25



25 EERIDOES DE{L

ST I)T I L— NRBEERNCEEND 2-> T ) T 7 VAT F VISR ET & BT,

be={111}
=]
b2

T ANCEYRBRBAD I EDO T ANEL D, T CHILRICRET DT ADES
LI DICHEEROE I Z5H L=, FHENZIX Fig.10 12779 XP204(A b 77—« b L F((#)
a2, 7 ARBRICHESER 2 02g B LT, 1B 35%(10%), EE 23°CE3C)D
BRIET & T2, KfloOfl & #5 A OE S ORAMRZ Fig. 11 IR d, KREARETL & L b
[CHEER ORI TR L, 30 ReRZICITN 30% bl Uiz, Z ok, k& & B
BRTHZ 0N TcER, B, 7770 b— FREEAITHELE & HIZT T 1k
B EDHAPFAET D720 1, WERUS & EHEBERO 2 CaN(=EEE) 03 3

LT ENREEND M,

26



Lrl‘II‘I‘1

i 0

Al
S il
T

h____,__A__________A____

Fig. 10 View of XP204

0.25

(8) Wysom

M)
—————O—— —(— — ———
O X
L o A
N
- H
3% O
e
L N O
___________________
7o) S e
Q| — — S
- ) ) )

20 25 30
Curing Time Ct (hour)

15

10

Fig.11 Relationship between Curing time and Gram
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Fig.12 Shape and dimensions of specimen.
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Fig.16 Experimental equipment system.
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Fig.17 Safe of Single lap joint.
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Fig. 24 Shape and dimensions of specimen.
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Fig.25 Relationship between curing time Ct and adhesive strength As:.
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Fig.26 Relationship between adhesive length L». and adhesive strength As.
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Fig.27 Relationship between curing time Ct and adhesive strength As:.
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Fig.28 Relationship between adhesive width w and adhesive strength As:.
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Fig.29 Fractured surfaces.
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Fig.30 Infrared absorption spectra.
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Fig.31 Relationship amongst curing time Ct, adhesive strength 4,; and C=C bonding absorbance.
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Injection nozzle

Projection material
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Glass Powder
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Specimen

-

Fig.32 Shot blasting.

(a) Glass Beads (b) Glass Powder

Fig.33 Projection material.
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Fig.34 Photographs of Talysurf CCI MP.

Table 2 Optical specifications.

Magnification x2.5 x5 x10 %20 x50
frfrgs of View | ¢ 5746.92 3.46x3.46 1.73x1.73 0.865x0.865 | 0.32x0.32
Optical

Resolution 5.4 3.1 1.3 1.0 0.4-0.6
(um)

Maximum 22 45 8.6 16.5 275
slope (deg)

Working 103 9.3 7.4 47 3.4
distance (mm)

Numerical 0.075 0.13 03 0.4 0.55
aperture (p1m)
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(b) Shot Blast Glass Beads (Sa =0.86um)

Fig.35 3D Bird’s-eye view of SS400.
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Fig.36 Skewness.
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Fig.37 Kurtosis.
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Fig.38 Relationship among arithmetical mean height of the 3D Sa on skewness Ssk and kurtosis Sku.
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Fig.39 Relationship between arithmetical mean height of the 3D Sa and developed interfacial area ratio of

the scale-limited surface Sdr.
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Fig.40 Relationship between arithmetical mean height of the 3D Sa and wetting tension.
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Fig.41 Relationship between developed interfacial area ratio of the scale-limited surface Sdr and Wetting tension.
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Fig.42 Shape and dimensions of specimen.
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Fig.43 Relationship between wetting tension and adhesive strength As:.

73



4.9 EALRFM DN A RE I RITTHE
A mOREMERIL, ZRTOBENT LM S Ra Z = RITIZHER L2 B EY & S Sa & H
WTHHIE L7z, <AV HN TE 2RI S Ra IZEDY, IEFEREMEHE S Sa
IR EDOEE LA EASN TWAREHER AT A—FD—>2>Th 5,

BEALEEE] Cr L 50T Ay & ORRZ Figdd RS, BTEYE S Sa DEICE D 57,
BRI Cr 25 B3 21298, #ERE A B Le, £, BUTPESE S Sa OfED
E < IRDITHEVY, BEERE Ax DX —EDE L 725 £ TORRM S B R A28 A S 7
oo BT, BMTFEEE S Sa DIEDE < 72 21206V, BE{EIREHE] Cr=96 RFICI 1T 2 H

SR Ax (I < iolz, £IZT, BAEEOREMARANT A —F EHRE BRI OV TEEMIC

Tz,
N
QCESO T llll.ll.| T T T T 1T T T T T 1T T T T 117
2 - Exp.Conditions O Grinding surface (Sa =0.34pum) |
= At=0.2mm A Glass Beads (S2=0.86um) T
Te=23+3C Glass Powd ~1.40,

s Re2s isl O Glass Powder  (Sz2=1.40um) ]
<G 9L #=23000mPa - s ]
e Ly =25mm
-go : w=256mm D[PE] :
I, e N

w10 T A )

SO O )
El - :
% O— EJ E; ﬂélllllll Lol T B A ]
< 10 10" 10* 10* 10°

Curing time Ct (hour)

Fig.44 Relationship between curing time Ct and adhesive strength As:.
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Fig.45 Relationship between developed interfacial area ratio Sdr on adhesive strength 4« and O-H bonding absorbance.
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Fig.46 Relationship between curing time Ct on adhesive strength 45 and C=C bonding absorbance.
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Fig.47 Relationship among developed interfacial area ratio Sdr on adhesive strength 4« and C=C bonding absorbance.
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Fig.48 Shape and dimensions of specimen.
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Fig.49 Relationship between curing time Ct and adhesive strength As:.
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Fig.50 Relationship duration of exposure Et and adhesive strength As.
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Fig.51 Relationship amongst duration of exposure Et, adhesive strength Asrand C=C bonding absorbance.
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Fig.52 Relationship C=C bonding absorbance and adhesive strength As:.
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Fig.53 Fractured surfaces.

88



5.8 fiiT i D K A DRI E

FHOORITIIE Fig.54 (230 0GHIER(2 V2 (B)EL CM-2600d) % V=, HIES RS
1, BRUGEL, EREDEEBRE LIz SCE HRE AW, HERITEFO KBGO M a &
tr CIE Y8R Des, IERRT 3mm OMEE L, BIEEHENT 208 Uiz, B IR o |
RELE Lo, RORITT, TEOROEHENATESE L bIC, TERBWTEZHIL TS
L'a' b REOFZE Nz, X% Fig.55 127, BIEE LI3AOBRE 2R L, L'=100 THE, L'=0
THREZZNZIVRR LTS, B o, b13E I db EEXOMEEEZR L TOND, BFE T,
IEDERRE T EFRADIEL, BOEBRRKE W ERFADBTRN L 2R L T0D, BE b,

IEDOMEARENEEEHDRLS, ADERRENEEFHDRNZ EFRL TS B2

89



Fig.54 CM —2600d.
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Fig.55 Color System.
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Fig.57 Relationship duration of exposure £t and chromaticity a”.
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Fig.58 Relationship duration of exposure £t and chromaticity b”.
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Fig.59 Relationship chromaticity b”and adhesive strength A
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Fig.60 Shape and dimensions of specimen.
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Fig.61 Relationship between adhesive thickness A¢ and adhesive strength As:.
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Fig.62 Relationship duration of exposure Ef and adhesive strength As:.
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Fig.63 Relationship amongst duration of exposure Et, adhesive thickness A¢ and C=C bonding absorbance.
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Fig.64 Relationship C=C bonding absorbance and adhesive strength As:.
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Fig.65 Relationship amongst duration of exposure Et, adhesive strength 4,; and C=C bonding absorbance.
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