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Adhesion Promotion of Ceramic/FRP Hybrid Composites

Jyong-Sik Jang®, Roh-Chun Park®, Young-Joo Yoon*™* and Jong-Kyu Park™*

ABSTRACT

Epoxy adhesive was used to fabricate high strength, high hardness ceramic and high strength
polyethylene fiber-aramid fiber/Vinylester hybrid composite. Ceramic/FRP interfacial adhesion
strength was investigated with different surface roughness, adhesive thickness, plasma treatment
time, and curing temperature, and optimal conditions of interfacial adhesion strength were

determined using above various factors.

Impact absorption energy of ceramic/adhesive layer was governed mainly by adhesive thickness
rather than interfacial adhesion strength. In the case of maximum impact absorption energy,
the adhesive thickness and interfacial adhesion strength of Ceramic/FRP hybrid composite were

major factors.
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Table 1. Physical Properties of Two—Part Epoxy
Adhesives
A-1423-B1 A-1423—-B2
Aliphatic type | Aliphatic amine
Base pepoxy P typg curing agent
color Black Tan
Specific gravity 1.19 1.18
Pot life(at 75°F) 4 hrs. 4 hrs.
Shelf life(at 75°F) 1yr. 1yr.

2-2. BAEY Ax

Hybrid Fabric, Vinylester, DAP, 21|31 BPO&
FAwE zFzF 200, 100, 20, 1.2 part?} HEE
g o}, vinylester, DAP, 12|53 BPOE & 3}e]



AR E

ze|zH 2% Azslgch. BPOE o}AlEel 5o
o #Hrlsted $x|e] HAzE =48
grh AzE vegs S48 BEelS A8l
Ago] EEAZ F, 29 AR Ao AzAR
o}, AzE Ze)Z¥ 28 90° AE £ E impact 2]
7% 3ply, lap shear®] 7% 12ply #ZE3 ol
732 ZAch. %43} cycle Fig. 1o vielhuigich,
140
130 4

120
110 4

..................................... L 1000

Pressure (psi)

Tempearature (°C)

temperature

""" pressure
30 B 1 T T 3 T
0 20 40 60 80 100 120 140
Time (min)
Fig. 1. The curing cycle of vinylester resin.

v}

2-3. 4 ¥ %37}

2-3-1. 7 84 HI}

HEANE Az SgAs) Azbe £
Eqisted HAE Yok, Az
&%, EY 2%, Zelzol A W’&, A& F
Aol w3lE sedsialcl. 74 W 1 AE
271-& Table 2¢] Velidct, Bl Bz;—i— FARR
L1012 Aukg o, A5 ¥37] 98 50T
Az Qo 2087k Bk sted ). Bl B2E %E—%; L1y

F, 25C, 25torrE X HE AF 8o 2k 20
7 JEE AAG g AF ube-g Ao

atA e} HFE Alole] AW HEAHE doliy]
2}8}ed standard testing method 2 double lap shear
jointE AM&8lel A& P3lgict. ASTM D 352
8-760 27 3sled A Ar]= BPAN B} Alete
BE 11.43cmx2.54cm B 3PS, A9 5=
23089 A$ 0.64cm, Aol A
ojc}, United Calibration Corp. 9] Universal Tes-
ting Machine(UTM)-& AMS-3t5lx

o‘r’ 0.85cm

crosshead

Table 2. Experimental Conditions for Ceramic/FRP
Hybrid Composites

Adhesive

thickness(mm) |0-3 0.8 | 1.3 1.8 |2.3
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Fig. 3. The effect of surface roughness on lap shear
strength at curing temperature 25C , adhe-
sive thickness 1.3mm.
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Table 3. The Effect of Surface Roughness for Ce-
ramic/Adhesive Absorption Energy at Cu-
ring Temperature 25T . Adhesive Thick-
ness 1.3mm.

Surface Roughness(um) | Absorption Energy(J)
0.05 1.33
0.15 1.34
0.23 1.12
0.34 1.33
0.51 1.23
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Table 4. The Effect of Adhesive Thickness for Ce-
ramic/Adhesive Absorption Energy at Cu-
ring Temperature 25T . Surface Rough-
ness 0.23um.

Adhesive Thickness(um) | Absorption Energy(J)
0.3 1.24
0.8 1.18
1.3 1.12
1.8 1.41
2.3 2.55
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Table 6. The Effect of Curing Temperature for Ce-
ramic/Adhesive Absorption Energy at
Adhesive Thickness 1.3mm, Surface
Roughness 0.23um.

Curing Temperature(C) | Absorption Energy(])
25 1.12
40 1.29
55 1.90
70 1.82
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Table 6. The Effect of Plasma Treatment Time for
Ceramic/Adhesive Absorption Energy at
Curing Temperature 25C, Adhesive Thi-
ckness 1.3mm

Plas'}r;ran E;Iil;leq?;ment Absorption Energy(])
0.50 1.24
0.75 1.65
1.00 1.74
3.00 1.89
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Table 7. The Effect of Plasma Treatment Time for

Ceramic/Adhesive Absorption Energy at Cu-

ring Temperature 25C , Adhesive Thickness
1.3mm, and Surface Roughness 0.23um.

Plas¥};£ﬁ?rtlt)11ent Absorption Energy(J)
0.50 1.21
0.75 1.30
1.00 1.71
3.00 1.65
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