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Fe — Fe*' + 2
Fe’'+ 4H,0 — 2Fe(OH)s + Hy 1
Fe(OH)s+ Oy — FeOOH(42F8A4122) + H.0

e dsE g whEote] dtAE S e o= ow
A2 ted Zo] 257 =
Fe + 3Cl — FeClz (93tA124) + 3e
FeCls + 3H:O0 — FeOOH + H.O + HCI

olo

ato] AbshA2

A A TR ALy w4 e Fuledy 22 444 J¥F=
A Sk ube ool s Wit HIIE

5 A7), TadieEEstAe] AdEF 2 FAdey, R xdeas, 23
T4:1993. p.136.

6) o Tad) A7|f=e FARAE #gATy , TREASAT A16K, , E3ATA,
1995,
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hlorid FeCl « 4,0 Pale T84, A Ed ety BAEHE
chloride eCl, -
(A1) ’ ’ Green a&53dd R e
A= =4
Ferric chloride FeCls - 65,0 Orange- T84, AAEA, FAEHE ZTHol
eCls -
(A5 A27) ©7 | Brown W e
Ferrous . . _ s
hvdroxid Fe(OH) Pale 340 FE&olY B FAAA F&38] At
roxide e .
y; ) ’ Green 3l ¥ o] FeOOH=Z H
(2FskA14)
Oz~ HEAY fEike =
Goethite Red- wal A e m.
o a-FeOOH 4.37 _ ~ B
(F A F2ksk4) Brown T84, 2 AdsE F O AT
sl =
Ak © Light Aol WA AAS o]Fi HI}o]
aganeite }
(A 2215170 B-FeOOH Red 2o o fLArY .
= TR =
B ~Brown 24, ARoRE AAY BiE
tha A ~gaael HEA Hke] #
Lepidocrocite FeOOH Red- 109 wetx] e . B84 Goethite,
N Yy-re . . _
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2 33t &
SAoZ wAg kkKEhS ol F i
M it A2AFES BT
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A7 A7 gEHE FEHle 2A 7MAER A7 FY<aEs>, AT
<AH6>, AAE<aHT>oR T2 D 5 Qv 2 9ol BE FEFH
<O™EE>E v @de] FEs Hol HAo] gle A2 Avider u
Ehupar dAo] ol e A2 A4dY = Aol

Jojrp= AL Akaganeite(B-FeOOH)o| 913 #A
ol tiF-Folth ol HFHIE HEye HUEsAE HEE 5 A

[e2

div

rlr

AP oz

ﬂllﬂ

(195> #7198 & (196> A4 &

"~/ \(
g ra

(27 AANE dAE (™8 1 99 SEFH

10) o]2.3], "a&fEe] FASE(1), , "RERsdT A6xy |, S A4, 1985, p.b7.



2 AFAR HFol 2

o il
e = B2 A7 daH A sk H Zel g
o]22 7|AA w&EY o]&(Mechanical interlocking theory), A 7|4
o] & (Electrostatic theory), ¢fst Al ZF o] Z(Theory of Weak boundary
layers), & 2Fo] & (Adsorption theory), =4ko] & (Diffusion theory) =L
a1 3} Aol 2 (Chemical bonding theory) % ©] ¢l th.lD
o] & (Mechanical interlocking theory)& 32219 T
g 8d Toll AV AFTFoEA HAAGE
S Hds A " ol Eoltk. A 71A o] &(Electrostatic theory)s 7}
ZF e dA 25 ke gAYt AV AT W o5 A=
= 7] Sl AA7E o] s skA Ha oz Qe
% (Electrical double layer)o] @A ¥ A wHrt= o]
Zo|t}. kg AWE o] E(Theory of Weak boundary layers)S A ™ol
A A7 dojd w oFg Al S5 (Weak boundary layers)?] 5% 9
E o]

S AAdE FAW 8203 AAE Aol

-
o, —

—

o
]
(@]
=
2,
o
<
o
et

X
ne
=2
o
2
N
X
°
ofy

+2ho] & (Adsorption theory) @4 F o] o3 =9 ojgow
A AJZAZE w5 22 S FAL HeA S FAEA = Adel
Aol (AT e ZAGE e ol ofs) HAFe Aol dojy
A fohe o] &olth. 1 o ZA Wk H 2 T (van der waals) 1S E

7 A=, HFAG AR 19

fl

N

=]

F-oll Y A (surface free energy)9}

1) &4, o], &t AxelAYUE, , 5 2 AW, Voll, No.1ls , =32 5l Awst
3], 2000, pp.63~71.
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Hydroxylated metal surface Metal surface

OH H g9
X=8i=0=S5i-0vw
] J
5 *
MANAAA
CHy == CH=—CHg =0 == (CH;);— Si{OMe); ANO=Si=— 0w

(CHy)s
e} s |

§

oH i

AACH— CHAAA
Adhesive Adhesive

(29 o FA JAAY F&3e] HHA FAHE

AH o] 3 scheme
galo] 2(Diffusion theory)S IEZ2 = Asdadi7z e AdoA

At BAE kel FEAFA o5 Ao WA o Folth. AF
7

= A=
T =
JAol & FolA FF oBe dodetd e Zrle] wapa DAl
_]

- =
AT ARARY S BET F US Aow AW Tey g

o7 744 wAZe] WAH] wel o @ 7bx ool o] gk
SA AW @ 5 v AHAYS 4Bsel 4H A4 Doju AN
of U@ olslg Fu velbAE nrk Fe HAAAE A7) AY W

12) 44, 0|53, A ARAAUZ, AR 2 AW, 1D, B 8F 2 AW,
2000. p.68.

19) 4904, Al $RF B Auel WAL 9%, ASARus, AAeslE
¥, 2005. p.9.
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221 BAARY =7
2211 ofaEA FA

HEAGA ALgH = ofad FAMINY] i 27 AGY T
AZFEH Az obmaH A (acrylic acid) & Z2FE F X% Acrylate®}
e = & A (methacrylic acid) & 258 F%¥  Methacrylate?} L7 0]
0 <191010> of 7]o] Yt ol A HY E H(acrylonitrile)# A of o} A
dyo]ES 27FA] @A FJho] BHEAT AmE 22900

o] T F& WS FAAR AolotALYolEs GHFARNYE FTTH
CH<HID> Aloprolad ol Ee] SRS HAUWLE £
wErel A dojupm e Fwel e d7] F AdsEe dFs Ttk
Bt ol A Aol W F ZEwse] A

L
Y

14) iR . TGRS B, W3AE, 1990, pp.64~69.

15) [, MHosmel BEs , 71-ATAE 1994, pp.30~32.

16) o83, "E3hA BEAAR, , FESpAREN 2A5E, , 2005, p.235.
17) ol-83], %9 =+, 2005, p.285.
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\(f/ £ R A 7 R
1 =
i 7551

: CH, H
Poly(alkyl acrylate) Poly(alkyl methacrylate)

(210> otz d F A, ©EA

2

Poly(alkyl cyanoacrylate)

(1) Aofiotad o]l E &9 &EFA
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2212 AS29Z2A +X

AERZQ=AL JAA = BALZE A85= o] wsojxl Aog 4
E2 22 ether?] 52 FAAEY T FF I 2(glucose)oll #H7H4
alkyl7] & DS(Degree of Substitution)® %= 72 Hydroxyalklys+e
@49 =FF 320 HI7b® alkene-oxide 719 &4 MS(Molar
Substitution) 2 H7IEth, AEZ Q= oA EYoE 9f AERQ = o]
EYolE7L 7b de ol &t HEAY dAAelA wWol 2ol= AWt
9l-Cx AEZZE YolEYolES poly(vinyl acetate)E &35t A =%
g 2 A o] <1 1219>

(€ ,H,0) ,H
|CHJ (Il
sy it
N g
S i G N C/ -
| |
cj}H? L

DS, Degree of substitution (-CHs) =2/2 =1
MS, Molar substitution (-C;H40-) =3/2= 1.5

{Z1H 12> methyl hydroxyethyl cellulose?] 2% ¢
A (=4 %)

18) F13)9] pp.84~85.
19) F15)9] p.238.
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2213 AZFANA FA

o ZA] #2020 2RE o8 FAEG. dtu= epoxide(el € @l &AL
= 3(R))ola, T & sy epoxide9t WHS-Eto]l st A= A3
Aol b <1H1322)> epoxideyt 7FuwZA Aol WMA o3 FHLAS F
7 PolymerEeo] W&ol A4 dow Hvujy 3AA 7taAE

EAXAE Jtsstth. o FAA JHAAEH FNE FAES w22 A=

o} S chkd Aol WA 43 Hde dHag
Amin group
H—N—R
0 OH H
ZebX
ResCH==Ci.~ . —= R=Cl=—CH,— N=—R

{Z1¥13> Epoxy-amine?d 7}x 243 d-$

2214. A=A A

wAkell phenol”] 7} = Al A FA = WA, HFA, Wk

o,

o] +<3tt}. Microballoon= A 3HAl 71224 WAE s A} &
Fato] FHAAZ AEH T, TS

.

o

A S PAAE Edete] AE

20) 13)9] pp.45~51.
21) F14)9] pp.27~28.
22) F12)2] p.2467.
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KSE 33 A58t fokollAe] nida Az Aldwa 2ol e

A71gsAe AARel U gAEHL drag

M
&
BN
>,
Gl
ol
EL
2

SEE ]
QAR g HE

PR owEsle B RRA REAY g4 FAST e nEAY A
Y ERAE BHA A B REAYD AEHT Qe FA

Aae A

o

N

Mg

ANEIA AHAAEEE ol A 9 Loctite 4013 Alteco, A== Q.
A9l Cemedine-C, 18] o Z A A2 Araldite rapid, Devcong A} 3
th. a9 HArtelsE FAAERE HEA9Y Microballoong A3t
HAAE} 54 <1914>9 <E2>oA e AT

H

N
N
N
N

lo

D

23) Mzl 7%, AN, THERALE B 2 W7IESA BEAE d3, TH243) dedld]
ey SerEsh A REeks], 2006, p.125.
ehEzt TAEZAE Ball B AV)eshAl mEAe] d3)  JeeshAnEaats], 2006,
24) SAE, TEEEeA HES el AW, TR 328, wEESAATA, 1999,
pp.227~228.
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(2314 HAAAE

(E2 A7) 3o AgEHE dAgae EA4

S| =11
EEEE] " 3 5
(cPs) (g/cm”)
Araldite rapid2® | 20,000~ 45,000 1.17 white
Epoxy
Devcon?26) 8,000 ~10,000 1.16 white
Cellulose | Cemedine—-C27 10,500 0.99 13
Loctite 40128 100 1.05 1
Acrylic
Alteco29 3 1.04~1.08 1
Phenolic Microballoon - - -

25) Huntsmanol|A] A&-3+ Araldite rapid date sheets/49440.
26) ITWellA #]-&3F Devcon date sheets.

27) (P fhfsAIg]2oll A A F3F Cemedine-C date sheets
28) Henkeloll 4] #&-3F Loctite date sheets.

29) AltecodllA] #| &8k Alteco date sheets.
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KS M 3718 :

EER

KS M 3721 -

KS M 3722 :

Da-Alot oA H o] EA

KS M 3724

R

koS

Ao WA Al

4%

KS M 3730 :

3

Py 5

5)
=3

koS

A 9 AsA ] A
D FehaE- | EAA AR5

3z
=

KS M 3820 :

KS M ISO 3673-1

vzl

A

=K

KS M ISO 3673-2

AF o 7] ol A

KS D ISO 7384 :

S AlEgel B Ao

KS D ISO 8044 :

KS D ISO 11303 :

ot

KS D ISO 11845 :

KS D ISO 14993

=

<)
“

Aol Zol 9

il

KS D ISO 15324
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33 A8 5

331 AAAR ZHA

—_—

A= AAAL HAAZE Fate= Aol ol 2JAZE 24do
7best™, 2Zg Al kA A3t AAolA EAstE oy Aol o8 A
AE F du dwtdor H7|EstAe F2 AP AdolAe] 2y
g BEd g 22 HAeoMY AYgoer R F Jong B o=
woll M= AWAA I Aefz]] Zhzbel disto] HAAR AU A
Botth AuWelAe Az E Al AFAFE F Al (Differential  Scanning
Calorimeter, DSC 2910, TA Instrument, U.S.)E A}-&3Fo] A5 0
w Ao AstEAL 285-440nm I WY AL H(UV) A 7
5% A 2349 %A (Differential  Photocalorimeter, DPC 2910, TA
Instrument, U.S)E At-&3to] A 3HA| b3 AspubGol A& A3t

’

332 AAAsY A=

iRl kel W of
B AEE AT A W nEAY Fouwes Agds 2%

S YAAR FEAoNA debd F AdE £4E Fol7] AHA

ofEe) guol wetd gHAARE Addel g}
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DPAVAAGE A GHIR S KS M 3749 E Faste] <1163 2ol
A 28l 51 )
2] (nm)
’ 100£0.5
25%0.5
2510,
38+1
o+ (mm
1f5 3841

[ ? *

R]AA

=

(2"16) AFATHALE= Add

31) ¥13)9 p.25.
32) F14)¢] p.157.
33) KS M 3734 /A&AY] A At Hade AJEdH, p. 2.



a2 G HGHAAE AP KS M 3721395 Fharste] <1#-17>
A

4] (mm)
301 10mm

25x0.5

30mm

A2 AAstels dol HFAAE LA vt Q5o HFF S
ol o XuA s HEAUS TERAA 2dv WA () 200,
300, 400, 500, 600° = Atk 2 Fde] A 2A) 7}

A @EE FHY HAAE AA s AFEHE KS M 3718, KS M
3721, KS M 3734 12]i1 KS M 3724014 AAg AP e (2=
23£2°C, A5 E50£10%)0l 48A1%F o] WA 5 adiE el AEjelA

gt

34) F14)9] p.157.
35) KS M 3721 / A&Ale] &% Adt H2 = Al pp. 1~2.
36) F27)¢] p. 2.

F29)9] p. 2.

319 p. 2.
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718 A A8AE Wl 2 dAANS HUkshr] Ao A

2= RANZ A7) g4 ARE ASFoRM AA AR BEA

g AR P2 4GS ADSLA HAh o] F Fske] B ol
HE FeCl, B3 FR50 5o 9E 3N vE9 Fgolo] A4AwA
AR%, GFAVHAGE 27 ARE ARsel A sl w4 AA

H71 &8 Aol A A st= F AW A &= (B-FeOOH, Akaganite)= <¢15}S1
IM %9 Sodium Sesquicarbonated-&
£ Paraloid NAD-10 10%(in naphtha)
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k)

g-dud

Lo=Loctite 401

Al=Alteco

De=Devcon

A-r=Araldite rapid

Ce=Cemedine-C

(2922 A7) Alg F49 HAAS =X
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4. 238 2%
1. AFAR9 A4

BAAR AYYS BRI AT JEA AN A5y

ABAIES AL Ay AYzrHAd 4ol Cemedine-Co] 6%,
Alteco”} 60+, Aex1Yd 4 %9+ Cemedine-C 4%, Loctite 401°] 12
<2930, ®%3> Devcon?} Loctite 4015 #1& s 2|

FoA TEHoR Alxzd By Aozl Ayt @ doju=

A7t g Azke Fal G AL A (liquid)— A (geD) A
(solid H el 2 ZAshse A7be F4T 5 vk JUA wrgo] A a4
A oUAE e 2Rl ARAZ A A HEE WsE s
Ao, oliAs} Bedthe AL AFAA AFHDL YT AL @

s ARsn 4Ee T+ e Aol AFAE o

=
Aok 2daA AT HZFAZE AGEH d W2 S AFPAI G
AW zAo A= Devcon 2%, Araldite rapid 5%, ALz AME

Cemedine-C 0.5% Araldite rapid7} 4% 0 & v}ERSET}



Araldite o
rapid - - M
Devcon S W
A%
As Cemedine-C z\*mw%
Alteco
Loctite 401 |mmmpe %
0 1 2 3 4 5 6 7 8 9 10 1520 25 30 35 40 45 50 55 60 min
Avizd
Araldite ) ]
rapid I—
Devcon |t W —— M
A
= Cemedine-C u{.*
Alteco B o
‘ e
Loctite 401 |go ; M
0 1 2 3 4 5 6 7 8 9 10 15 20 25 30 35 40 45 50 55 60 min
delxn
A A AFAAIZD LA
(930> H&AA=] 4 3HAZHminutes)
(3> 73 A7+ (minutes)
A R
HAA S
I R I B B B v I
(liquid)| (gel) |(solid)| A7t |(iquid)| (gel) |(solid)| A7t
Araldite
. ~3 3~8 | 8~13 | 3~8 ~2 2~6 | 6~10| 2~6
rapid
Epoxy
Devcon ~3 3~5 | 5~7 | 3~b5 ~5 5~7 | 7~10| 5~7

cellulose | Cemedine-C| ~1 1~4 4~6 1~4 | ~0.5 |0.5~1| 1~4 [0.5~1

Alteco ~4 4~7 | 7~60 | 4~7 ~5 5~6 | 6~9 | 5~6

Acrylic
Loctite 401 ~4 4~7 | 7~10 | 4~7 ~6 6~7 | 7T~12 | 6~7
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4.1.2. 73Rk A

Ao E 43 Ay AHzHAY 49 Cemedine-C 28.03]/g,
Alteco 229.6]/golar, AQx=x1d 79 Loctite 1.07]/g, Araldite rapid

8)/gz UERTh A gduAdNE AR gEAeR A9z
Astol A Wgel Al she Aoz vehdrh<ad 31, F 4> WSy
A AHART AU AUA7 FAGA RG] fEol FFE
Frin AZEn. weduAst G gRAR f28 gRee 45l

32

Lol Rom s oA Ut FE BV L4 daAD

= Aoz AZdEn.

gkl |4 X (J/g)

Araldite rapid ~ Devcon Cemedine—-C Alteco Loctite 401
HFEM=

(1931> AR Aspiks oy A
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] ]
I A ]
(J/g) (J/g)
Araldite rapid 142.0 78

Epoxy Al
Devcon 90.36 5.17
cellulose 7l Cemedine-C 28.03 5.51
Alteco 229.6 7.47

Acrylic A
Loctite 401 216.6 1.07

dats Feske] ofelel (&5 o dERHAT

A 9 Loctite 401 > Devcon = Araldite rapid > Alteco > Cemedine-C

A Alteco > Araldite rapid > Loctite 401 > Devcon > Cemedine-C

A 9] Araldite rapid > Alteco > Cemedine-C > Devcon > Loctite 401

2 Alteco > Loctite 401 > Araldite rapid > Devcon > Cemedine-C
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ol RN EhY &b Zb T OAlteco
H Loctite
16 DDevcgn
14 H OA-rapid
= ] B Cemedine-C
o 12 H M =
=
m 10 H
~0 i
o8 |_
hal 6
P
3 4
2 L]
O L
200 300 400 500 600
Exl-l:ll_:ix-{(mmz)

2 A
DA A =
(mm')
200 Alteco(14.4)> Araldite rapid(12.8) > Devcon(12.3) > Loctite 401(8.4) > Cemedine-C(1.5)

300 Araldite rapid(11.7) > Devcon(8)> Loctite 401(4.4) > Alteco(3.8) > Cemedine-C(2)

400 Araldite rapid(13.7) > Devcon(6) > Loctite 401(5.5) > Alteco(4.7) > Cemedine-C(1.7)
500 Alteco(6.7) > Devcon(5.5) > Araldite rapid(2.7) > Loctite 401(2.1)> Cemedine-C(1.7)
600 Araldite rapid(7.3) > Devcon(4.5) > Alteco(2.2) > Loctite 401(1.7) > Cemedine-C(0.8)
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YET Y AAlteco
B Loctite
o5 O Dechn
_ OA-rapid
20 B Cemedine-C
’5 —
H
N 1 I
|K|-|' 0 —
ol
5
0
200 300 400 500 600
H&=HA ()

32 -
| %A AR E

(mut)

200 Loctite 401(9.9) > Alteco(6.8) > Devcon(8.5) > Cemedine-C(0.9) > Araldite rapid(0.2)
300 Araldite rapid(22.9) > Alteco(14.2) > Loctite 401(8.7) > Devcon(5.6) > Cemedine-C(0.5)
400 Alteco(8.6) > Devcon(85) > Loctite 401(5.9) > Cemedine-C(0.5) > Araldite rapid(0.2)
500 Devcon(15) > Loctite 401(13.2) > Alteco(11.3) > Araldite rapid(8.5) > Cemedine-C(0.3)
600 Devcon(16.8) > Loctite 401(7.7) > Araldite rapid(7.3) > Alteco(4.5) > Cemedine-C(0.4)
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A& AR FoA Devcon, Araldite rapid, =22 12 Cemedine-C2] 73 -l
v 71 A A48T AF dutHow FHAAE E£Fsto] AE g
ek A Zhzbel distol FAAME HAARY Tl 5%<1934, 35 ES,
9>, 10%<1¥36, 37, %10, 11>& &

ol
H
Aol Hrpskol Skl weE dEE ol Fase Aoz Yyt

N

ol
-
£
2

BAEE 24T 43 3

Ol ALY R T ODevcon
BA-rapid
OCemedine-C
16
14
T 12
= 10
I_-IL-I 8
~NO
R ©
o 4
2
0

200 300 400 500 600

ZH A ()

ikl

(1€34) A 5% A7 dFAdGH A=

(8 FAA 5% HA7hg AFAGHAT =
HEe FTAA 5% H7bE A HGHAL =

(mr )

200 Araldite rapid(12.8) > Cemedine-C(1.3) > Devcon(1)
300 Araldite rapid(11.7) > Devcon(10.1) > Cemedine-C(1.2)
400 Araldite rapid(12.3) > Devcon(9.1) > Cemedine-C(1.5)
500 Araldite rapid 13) > Devcon(5.3) > Cemedine-C(0.6)
600 Araldite rapid(5.9) > Devcon(5.8) > Cemedine-C(0.2)
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200 300 400 500 600

(1935 44 5% H7HE pFAGH AT =

(9> FAA 5% A7Hg dFHAGHAG =
HEas FHA 5% HIMS dHATHHAA =

(i)

200 Devcon(8.5) > Araldite rapid(6.7) > Cemedine-C(0.8)

300 Devcon(10.8) > Cemedine-C(0.3) > Araldite rapid(0.008)
400 Devcon(12.4) > Araldite rapid(2.9) > Cemedine-C(0.3)

500 Araldite rapid(8.1) > Devcon(7.6) > Cemedine-C(0.1)
600 Araldite rapid(12.4) > Devcon(6.8) > Cemedine-C(0.2)
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Ol RFM CHY &M O Devcon
W A—rapid
O Cemedine—C
18
16
= 14
a
S 12
gg 10 [
N
ko 8]
ol 6 [
4 H
2 |
O L1
200 300 400 500 600
=M A ()
(aYE36) SHA 10% H7Fe A3 AT H LG =
(10> FAA 10% H7ber AFAGH2A A&
Z 2k A
e 44 10% 2718 AAABHARE
(m)
200 Devcon(11.8) > Araldite rapid(11) > Cemedine-C(0.2)
300 Devcon(15.4) > Araldite rapid(15.1) > Cemedine-C(0.3)
400 Araldite rapid(15.8) > Devcon(11.3) > Cemedine-C(0.9)
500 Devcon(7.5) > Araldite rapid5.9() > Cemedine-C(1)
600 Araldite rapid(8.9) > Devcon(4.4) > Cemedine-C(0.7)
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UsHEEUE A Deveon
B A+apid
O Cerredne—C
16
14 ]
< 12
a
= 10 m
48
~NO
K 6
ol 4
2
0
200 300 400 500 600
HEHE (i)
(937 FAA 10% #7re dE5HAGH A4 5
(E11> SAA 10% #7teh dEHddd 24 s
] ilxgi 3|
R ZAA 10% B4 FFATHARE
(mr)
200 Araldite rapid(11.9) > Devcon(8.5) > Cemedine-C(1.3)
300 Devcon(11.9) > Araldite rapid(8.4) > Cemedine-C(1.8)
400 Araldite rapid(13.5) > Devcon(13) > Cemedine-C(0.2)
500 Devcon(14.3) > Araldite rapid(8.4) > Cemedine-C(2.5)
600 Devcon(10.1) > Araldite rapid(9.2) > Cemedine-C(0.3)
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422 AR o RAXN Aol Rl T FAFE

-

713t Aol 489S W JF kB At FAAZ A7 AL
AgE ol&sdt. 1 2

> Alteco > Cemedine-C > Araldite rapid = Devcon A1 & EFYO
H, d=AGHAA =2 49 Devcon > Araldite rapid > Alteco >
Loctite 401 > Cemedine-C £ 22 ZH%E & AUt F2Az #H7] 9
AbAl ROl HeE HAGE 54 2y 474 JHAR BEFodA sF4H o

2 RAAINA ge AR ARYE g dad Ao

TE <HEI12>0 FAEY

olAMEY Rt
3
25
g
s ?
H 15
DO
K0 1 |
ol
05 — —
0
A-rapid Devcon Alteco Loctite Cemedine—
C

(38 FAANZ A7gAA 5] GG =
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12
0
L 8
=
H 6
DO
KO 4
ol
2
0
A-rapid Devcon Alteco Loctite Cemedine—
C

(™39 FAAZD A7 5] QG ] A G=

o
i

rs
o
[

Loctite 401(2.4) > Alteco(1.3) > Cemedine-C(1.2) > Araldite rapid(0.6) = Devcon(0.6)

2
Ay
=

Devcon(10) = Araldite rapid(10) > Alteco(3)> Loctite 401(0.8) > Cemedine-C(0.008)
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Alteco

Cortmst Angls az.27
| Sentast Angls @ 54,1652

Devcon Loctite

Contact Analse F2.54 Contact Angle - 35.055

Cemedine—

(E13) 27] Ng 5¢6l 4%A X 5 20937

SERE BE7H0)

Araldite rapid 54.15

Epoxy
Devcon 39.64
Cellulose Cemedine-C 32.45
Loctite 401 35.10

Acrylic
Alteco 63.37
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4.32 AFEA 23

ki

o

o]

ol\
N
-~
ofr
2
(2
)

A Age Ao R Y RIEE I K
PN

o] AYx T F A, FAE AT ZAF}  Alteco= 0.416ug,
Cemedine-C+ 1.248pg S ol T 7F A th.<z 941, ®14> Alteco®Z A

2be Alm e F2]o] AA A FHA, Cemedine-Coz HE3I A FH+=

a0] gol Aa ¥ 9lth

—— Loctite
—— Alteco
A-rapid

=
s
i
s
oo

Devcon

—¥— Cemedine-C

14

12
1 /
08

i1

0 1xt 2Xt 3xt 4}t 5Xf

A (ug)

(41 AR Ade] F35 W
CE1H ARA AP FF e g (29 ¢ )
Loctite Alteco A-rapid Devcon Cemedine-C
e 567.196 769.156 708.132 887.416 719.744

A

12k | 567.338 | 0.142 | 769.220 [0.064| 708.308 | 0.176 | 887.556 [0.140| 720.108 | 0.364

22k | 567514 [0.318 | 769.376 |0.220| 708.438 0.306 | 887.740 |0.324| 720.340 | 0.596

32k | 567.668 | 0.472 | 769.502 |0.346| 708.548 [0.416| 887.866 |0.450 | 720.556 |0.812

47} | 567.708 | 0.512 | 769.504 |0.348| 708.572 [0.440 | 887.874 |0.458 [ 720.700 |0.956

52k | 567.806 | 0.610 | 769.572 |0.416| 708.680 [0.548| 887.992 |0.576 [ 720.992 |1.248
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o)
B
2
ll

D

E4S FRT AR (E15) o e
(E15) AAAR AA5H A3}

B
-z
1

43 AR 54
Loctite 401 > Devcon = Araldite rapid > Alteco > Cemedine-C
7 sh A 2E
Alteco > Araldite rapid > Loctite 401 > Devcon > Cemedine-C
A sl o Araldite rapid > Alteco > Cemedine-C > Devcon > Loctite 401
o Lo
o Y =] _ ) _ _
Alteco > Loctite 401 > Araldite rapid > Devcon > Cemedine-C
o1 A Araldite rapid > Devcon > Loctite 401 > Alteco > Cemedine-C
CEx:
Sl Devcon > Alteco > Loctite 401 > Cemedine-C > Araldite rapid
x4
) Alteco > Araldite rapid > Devcon > Loctite 401 > Cemedine-C
A AR [ HE7
[e]

Alteco > Araldite rapid > Devcon > Loctite 401 > Cemedine-C
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A study on the adhesion properties of the adhesives

used onto iron cultural properties.

Kwon, Jeong Soon

Department of Cultural Assets
The Graduate School
Gyeongju University

(Supervised by Professor Ahn, Byong Chan)

The polymeric resins that is used as an adhesive for iron cultural
properties can cause harmful damages to the artifacts. Thus, after
consideration of the artifacts and of the different reactivity between iron and
polymer, the adhesives should be appropriately chosen.

In this paper, the adhesion properties of the adhesives that is commonly
used to 1iron cultural properties were investigated. Loctite 401, Alteco,
cellulose Cemedine-C, Araldite rapid, and Devcon were selected as adhesives.
Also phenolic Microballoon was chosen as a filler.

Workability and adhesion strength were investigated as adhesion
properties. Firstly, the hardening time and the hardening energy of the
adhesives were measured to evaluate workability with and without UV
condition. Secondly, the tensile shear strength and compressive shear
strength after hardening were measured. At last, the stability against
humidity as one of the corrosion factors was investigate.

In case of the workability, Differential Scanning Calorimeter(DSC) as an
indoor condition and Differential Photo calorimeter(DPC) as an outdoor
condition were used. For estimation of the adhesion strength, the iron

samples were manufactured.
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Because the possible stress of the artifacts after conservation treatment
should be a shear stress, the tensile shear strength and the compressive
shear strength depending on the size of the adhesion area were measured
with and without the phenolic Microballoon (5wt%, 10wt%).

And also the surface contact angle of the hardened adhesives was

measured before and after corrosion treatment. The corrosion of the samples
was conducted in a desiccator at relative humidity of 70~90% and at the
temperature of 25~40C. After recorrosion, the weight of the samples were
measured by using an ug balance.
As a result, 1. In case of the hardening time at indoor condition, Devcon
and Cemedine-C were short. In case of the hardening time at outdoor
condition, Alteco and Cemedine-C were short. At the hardening reaction,
Devcon and Cemedine-C were low at indoor condition. For outdoor condition,
Devcon and Loctite 401 showed low hardening energy.

2. The results of the adhesion strength showed different values depending
on the size of the adhesion area. At the addition of the filler, the strength
was decreased.

3. After corrosion, the surface contact angle and recorrosion test showed
that Alteco was stable against water and Cemedine-C was weak against

water.
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