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Evaluation on the Effect of Beads for Adhesive Improvement of
CFRP and Aluminum

Dong-Woo Shin*", Jin-Jae Kim*, Jong-Hyuk Lee*, ll-Jun Kwon*, Sung-Min Park*

ABSTRACT: In this paper, we investigated the application method and properties of 0.1 mm, 0.2 mm and 0.3 mm
beads, which can secure a certain thickness due to the molding stability of joint surfaces of different materials
(aluminum and composite). In order to verify this, the influence was evaluated according to the thickness of the
adhesive in the Double lap test and the FEM simulation. As a result, it was confirmed that as the content of the bead
of the adhesive increased more than 1%, the strength of the adhesion increased and the elongation decreased. We

confirmed as the size of the bead became larger, the rigidity became lower and the elongation increased.

2 BEEEoAE g
[l

=

o

A3} FEM AlE o 0.2 A o] F7lo] ure}
o1t Hsgol Skl wlef 45 el B ot
e b, A%e ST Blstert.

Key Words: 237 & (Composite materials), &% 1|5 (Aluminum), 2

3 B R i ol % LD
1= 0.1 mm, 0.2 mm, 0.3 mm beade] 2§ Wat B4 Aste] ofs) A5, 0B AEH] 910
VAL 98-S BIASE T AT WA beade] %S 1%
Aol 243

A e el 4

(Adhesion), H] = (Bead)

b galo] sojuts A A9 ol g3t &
- oo &HAREe] 7| E= F7

IO, | (1,202
B3R AFAA R BAlo] =

agk aclolr] WEge] & v
25uo] Aul, §7 iAol 948 v
gol o] b glek34l

431 mhiof Hof
01'7{‘4' TEREol= Al
o] #-8-=|™, CFRP2} Ale] HAA| 2 9} 7] S-87d0]
- 7] wizol oS s HRAHL Aok H2HA <
g7l Higt oheket At7h AR EAL AUEH5-7).
A= DAY 8T Fol = %eﬂﬂ RS
Ao WA 4§ g0
Aol o ZA Ad HAAE 285
Rl A el 294 1
oAFAl HAAE AHgshl o™, Ha-FA o] g4 5 °l
Faol AT QLIS SANA F7] 15 Bead 2

Received 13 July 2017, received in revised form 31 August 2017, accepted 31 August 2017

*Korea Dyeing&Finishing Technology Institute, Daegu, Korea
*T Affiliation, Corresponding author (E-mail: zeroal@dyetec.or.kr)



Evaluation on the Effect of Beads for Adhesive Improvement of CFRP and Aluminum 255

433l TH10].

2 =5 A= JAFAY 40 FFE F+= beads
0.1 mm, 0.2 mm, 0.3 mm& "/Palo}oi Az o] gt 9F
S Brhete AES A8gstlar ol tisl] FEM A& 0]
Ao g Tl tigt S Jﬂﬂo}‘i‘iﬂk
2.2 E

2 AolAl CFRPS} kvl ] ol5ar] Mg 9
Sto] Fig. 13 2ol 42t giek 4% vjgeisict. 441
gty = G2 AEQ] beadE 715191, beadE E3)
Hael e 9 AREAS AR - =S ke

Fig. 29} 2] HEAS 283 AH@} BAA 16

3 2L o 42 QL2 Alg]E BEEZ £33 ASTM D 638
AR OR AR G H A A

2.1 & AH ME=A

2 AJ2F 2782 Fig. 13} Zro] HUNTSMAN Ao ==
Al ZA]) AW 1062} Z3HA] HV 953 U Al5-& AHE-5H
th. o FAof| beads F7Fstal H=E F71517] 98l Acetone
& F7V5F AL UltrasonicS 3 &3t6F% .

1 Zof 2235 )0l A Aol 100 go] = w7}A] oF 24
A|7F ZoF Azxskgch

beadt= KOSPOL A}2] Adhesive Bead Prototype A& Ab
83519901, AR E-Glass A 222 2]7o] 0.1 mm, 0.2 mm,
0.3 mm9] 371X 9] ZRE E}Ql9] bead% et on, A
HE2] 0] | -8-& Table 10) e 9l 11, Fatd ] 4L E3)
513, Fig. 39} 7o) 2R ob7io] &9l AL 918t 4=

Epoxy (100g)
[Araldite® AW 106]

Mix Ultrasonic

Dry (-100g)

23°C/24hours

Hardener (80g) ,
[Hardener HV 953
U] L4

Mixer

r 200RPM/5Min _l

| Doublelap |  [Mold (ASTM D 638 V)
Cure
80°C/30min + 23°C/24hours
! v

Joint Material ” Adhesive Material

Fig. 1. Diagram of making specimen process
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Fig. 2. Specimen for (a) Double lap and (b) Tensile test

Table 1. The property of bead for making adhesive thickness

Maker KOSPOL
Product name Adhesive Bead Prototype
Material composition . E-Glass
(54%Si0,-15%Al,0,-12%Ca0)
Size (mm) 0.1,0.2,0.3
: ;
@ (b)
Fig. 3. The shape of beads (0.1mm) for (a)the Bead (b)Mixed
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Fig. 4. The size distribution of each specimen
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Fig. 5. Schematic of Double lap specimen
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Table 2. Condition of tensile test

Maker SHIMADZU
Product name AG-250kNX
Capacity (precision) 10 Ton (0.01%)
Speed 5 mm/min

(b)
Fig. 6. Tensile test for (a) Double lap and (b) Adhesive material

Table 3. Specimen

Material : Steel
Size : 20 x 20 x 37(or 27)mm
Make : Peace (KOREA)

Material : E-Glass
Size : 100 x 2mm
Make : KOSPOL (KOREA)

Clamp Sample

Bead Sample

(b)

Fig. 7. Test methods for (a) Clamp Tensile test and (b) E-Glass
Compression test
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Table 4. Property of materials

No ) @ ©) @
Materials Adhesive | Aluminum | CFRP E-Glass
Modulus (GPa) 7.3 71.7 59.1 45
XY:0.04
Poisson’s ratio 0.40 0.33 YZ:0.3 0.3
XZ:0.3
Densi
ensity 1300 2770 1490 | 2000
(kg/m™)
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Fig. 9. Pitch of Bead (at 0.1 mm)

Table 5. Weight percent of Bead

Bead Size Pitch Percent of The Number of
(mm) (mm) weight (%) |Beads (Area: 100 mm?)
01 0.3 11.24 1156 (34x34)
’ 0.4 5.99 676 (26x26)
02 0.6 11.46 289 (17x17)
’ 0.7 9.17 225 (15x15)
0.3 0.8 14.77 169 (13x13)
' 0.9 9.49 144 (12x12)
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Fig. 12. Result of compression test of Bead
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Fig. 13. The Result of adhesive material tensile test
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