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Effect of Combined Environmental Factors on Adhesive Shear Strengths and
Chemical Structures of Adhesives

Young-Eun Hwang’, Sung-Ho Yoon™*

ABSTRACT

Adhesive shear strengths of the established adhesives and the alternative adhesives were evaluated and their
chemical structures were analyzed in order to investigate the possibility of replacing the established adhesives
with the alternative adhesives applicable to the seeker for the guided missiles. Two types of the adhesives such
as the structural adhesives and the sealant adhesives were considered. Those adhesives were exposed to the
combined environmental factors consisting of temperature, moisture and ultraviolet over 1000 hours. Adhesive
shear test was conducted to evaluate adhesive shear strengths and ATR FT-IR was utilized to investigate
chemical structures. According to the results, the adhesive shear strengths of the alternative adhesives revealed
higher than those of the established adhesives. Also the alternative adhesives were more stable to the combined
environmental condition than the established adhesives. Therefore, it is found that the established adhesives
were able to be replaced by the alternative adhesives.

= B

2 AfAE RIS g7 H8EE 7] FAAY dAl 7HeEE 2ABE fle SR =FEAIte] wE
71E HERAL diA JZAY HAAGHE=ES Bl o]59 Itz ®IE AT oldf HAAE V& A
Aol oA F2RAl de 77 f2g JRAAY APE HHAY R FRE LS ol e *E, FE
Aol 5ol BFHQ A ol 1000417 b =FAIFTE AR w=EATre] wE HERAY FRAHTTY
TE w7kl flel HAAGAIEE st dsttx WIS 2Alshr] 98] ATR Ao HdEAe syl 4
TATe] wEA A JHAY HHAAGHEE 7]E HFAY Aol HlE] wom AR LFoE e HHH
oz yeht diA HHAl= 7€ J2AAY dAEeR Agol 7HedhE & & AU

e

Key Words : Z3}-# 3174 olX}(Combmed environmental factors), %ZFAtH7} = (adhesive shear strength), 3}l (chemical
structures), %8 FZ}A|(structural adhesives), A& F2}A|(sealant adhesives), A2 thA|$ (adhesive
shear test), ATR X—i QA EFEA(ATR FT-IR)

1. A2 5 71AE AZ B ohiet HAAS olgsH= WF Aol
A8 gtk 53] 43 Age Tage) AUy wzsyd
A TR L A4 SRS AW 96 BE, A Fh A% SN 5o gHow ds 9 AewT gt

A= 20109 10 29, =% 20119 29 149, AA %ol 20119 29 189
* ZFoFuphstal 7| A sk}t Ak
*+ Sttt 7| A5st), wAIARHE-mail:shyoon@kumoh.ac.kr)



32 Fge - 845 R L0 bR 3
[1.2]. FTole fegr HFol A2t=lo] 23S B/ E/24 o Zato|wE A8e A$= F2del FA4E 71ER Q3
317] 3t gA7|e] 2Y3AolE 8= 9k olF HsiAl 27 e 89% rAdithal ket ofef o] 7|Ee] AFES
= AEebd 29A|(Gimbal assembly)9l &2 2 HA|(Dome AAEE Fske NN SRR el gt F2HA W
sleeve assembly)& 2HA1717] $18t +28 A € Pt & Brlo wstEle] ghom AARHS AR = Q= BehA 3t
F 24 FF Alo] F3E 7 E dEAr]7] gt AEE 73R gt AL Wt Bl disiAe A5t o
AHAZL dasict olet §ER AMgSHe 72§ HAet n) &gk Aol

AHE e FAL ASAE G vgR Tdste] A 2 AT Ae FER719 g7 HEET e V&
§317] Wil dAg FEFErt agEck aeu o=t A Azt A A2 disl AdEEE BARE = e 7t
EAA A Mg pAshL e AR 1S Sgof oy LA EE ko] /AR ATt w2 H2A|
-5 AE ASE etk T3 olF A B4 §EE o] 7IAA B4 9 Ity B4 ATEH o Huskat
FEET Q7] wiiEe] ol=te] HEJANME H2A 549

&5 7 glon ol HaAl disl =ueelA ==

% =9 dAsk] 9 2. JHA 7 H AlE AR

A7-du= 27)17F A Gk o= 2413

M 71 HAAE) B4o] HYHoz Brkuolel st
ol HAAE AT 4 ol Az WA Rrt B4

ojck. et tiA H2HAE B0l A8 B
S R 5 Qe A 3 € 9] BAAES AFAEE
QAL FA7|17F AR feRE A7 Baske Aeolle
A7) AsAEE Bl A=A B e ofof gt
HEAPZE 288 FxEo] AAgel A7t kEo] HYH
25, o, A 5o AR Qlal] HERAIY S4d0] A
shE]7] uiie] SRR Qg 54 Asket wRE ofz AT
0] 3ol gtk Cowling 3] oIZAl AGY H2HA|
AV 1199] &l AHSE 100%, 2= 30ToA 2o 37Y =
SAIFS sl wAle] A wE HRAY WS
Brrekgieh. AAvte] mEd FREE mE3AR] w3
A zrastARt AEe xEAGE F& RS HAR=
Aot 43k = S-S Btk Alello 5412 AAR [
HE 7 232E BAE o]gste] 2=of i 58 Fel
A= W3kE ARG Adte] w2 g2k 9]
A EE 257t S71es fash J2Ae] feldole
T BoA F43] AshEE Bk E=3 R S AUE
ol FFE mA HARA HASEE AsITITAL siGich
Frigione S[5]> thagt o ZA] AQE] Ao tis) e
LeEAo] e HASEE ARSI AaTe] b= A
A 0] FEjHolR et wRIAAES sl FFS won U
4 A A A RHEE A
A Hagria shelch. Ramani S[6] ofdlEw ZhuHat
PP(Polypropylene) Eghaj= = HzFiafo] HDPE(High-density
polyehtylene) AlH o] H2AIE 283t 9ol tish W+ B}
T35t ol5 sl Zefolw A& fitol whE shekEet
ZnHCataplasma) =EAIF T} PRIZE AllE AHE 3513
th AATe] WEH SRR AlolE A= Zetoly
A offto] Agle] FREAL A & FFE WA
QAT FlekEekant wE ARl ML Zetolrie] A& §o
el AEETL Rk etk skidth 53] Zelolnzt A
|EA G2 Aee =F Mol vl FRAEE 23% 7HAsHA|

T A

i
i

By

=

=

21 HEH BR

Table 1o= &2 Atolla] =g oi4t
olge] FAHol Ueht Stk 7% 124
AL Type Aoln 7|& ARG A= EFAueol= A
Fl Type Bolth. tiAl 28§ HHA= olFAl AEY
Hysol 9460(Loctite, USA)o| tha] AL H2A= A8&
A€l RTV 3145(Dow corning, USA)o|t}.

CREBEST
ARAE BA

2.2 AME HEF

Fig. 1o 2 Aold 2§ 448 AAAA 3
UERt itk ASTM D10020] AAIE AZRAIR[7]e] 7
okF0E Q3] Faie] FYRWES} furuo] FAHE
Ao WS oYk +4E ARAHS =
Zo| 114mm, 574 2mmel ¢-FulE T (AL6061-T6) O 2 I
of glon HgspHoR Rt MRSl FUnUES 2
astel7] S8 Aol okekol] Amolq7} Bateo] 9. E
3 HAA7E A gEs WA F9) ASTM D2651[8]e] 275}
o] o (Etching)e 2 FHAZE st}

of

oz
o

)

N
a1
3
3

pal

Table 1 Structural adhesives and sealant adhesives for this study

Structural adhesives Sealant adhesives

) Type A Type B
Established (Epoxy based) (Polysulfide based)

RTV 3145
(Silicone based)

Hysol 9460

Alternative (Epoxy based)

Adherend (Al 6061)
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Fig. 1 Configuration of test specimen.
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(b) After surface treatment

Fig. 2 SEM photographs of AL substrate bonding surface before and
after surface treatment.
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Fig. 4 Overview of set-up for mechanical test.

32 7|AH B4 AMH

Fig. 4oz A2AIHSY] 7144 BEAS Bk A7 st
ZA1342] (Zwick/Z100, Germany)7} U ¢low ASTM
D1002[7]o] A3t AlEE F3st¢t). sF2 0.5mm/min
of HejAle] Az 7hsklen FagEe AHA7E 48€
G2l WE aste] A (el s Frrskich

_£ L
=7 ()

ojgf Pz AapRo] mwho] S wo] YASHE, A=
HAE A88 2R wHoldh

FAQAS] w=FAITRE 0A1ZE, 250A17F, 500A17F, 7504
Zb 1000A17He aEfstglom b wmEAbe]| dis] X4 574
ol AEE skt

w

3 F
SRR lmE:ATto| WE HAA stz WIS =
AFsl7] ¢4 ATR(Attenuated total reflectance) @)A1 HsgiA
Z)(VERTEX-70, Bruker Optics, Germany)E 2Z-8-3}ich Al
A7) BAS 9ls 2 Azl os) 4000~700cm” oA
323] 2qsle A2 i AHEYS o83t



34

ol
of

rlo

Ho

ox
foir
=
=

4. A%

EaE

41 7|48 M A3}
Fig. 5ol 28 X219l Type A2} Hysol 946001 ok
=2 W 3 Hsp7h et gick oj7jelA

JEJ S
2 Type A HaPATd=s
3} Bl eI R 5

250A17F eE2HEEE =& A
A7 225 =% Ao H|3] 56%
A= skl =EAI0] BE oA 1000417 =EHY &
Aol wlgf] 70% A= Asich 2y Hysol 94602 250417
LEEy =2 Aol vlg)] AIAGAREIL R27% AT Z716HA]
9 500417 =& o]Fofl= tha sk S UERTE =
SAIto] B & oA 1000A17F L& EHH & Aol H|g] 355%
A= 718tk Hysol 94602 112 738 A=A A2olA
A7 F2ZHA] AA7E 528 A=A 947wl k=&
AY HAADY == BA Uehdth ey SR &y
o] F2AHo] 65C Hwo] %7 7FsiAH S=7FAQ1 Askg
o] wAstol ZlulAgte] Frbska HASEE woRith
[10,11]. ZZ2u 500AIZF =2 AJHE thE =2Atol Hg)
AT gotive 2ol H2Ae] Ao sidto] AEh=
Fol TAESICE ol ERUR Aol
o8 o HAUgES iaﬂﬂ goloz wehEth
T uo] Ml Type At eI e wizket

A9t Hysol 94602- 100047k i%EME =2 HzA

ehin SR QPR o 4 gl

o ﬂilﬂ rﬁ °5T~,

e A me Y rfr

PR
o]
FEF=
s

°m

16 - mmm Type A
14l —= Hysol 9460
g 12}
=
<
< 10
IS}
g sl
@
s 6f
[5)
<
%) 4t
0

0 250
Aging tlme(hr)

Fig. 5 Vanations of adhesive shear strength for structural adhesives.
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Fig. 6 Variations of adhesive shear strength for sealant adhesives.
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Fig. 7 IR spectrums of Type A with various exposure time. Fig. 9 IR spectrums of Type B with various exposure time.
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Fig. 8 IR spectrums of Hysol 9460 with various exposure time.
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