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Abstract: In this study, a new analytical method for improving inaccurate data due to the thermal degradation from the
interfacial shear strength (IFSS) between fiber and resin of micro-bonding test was investigated. In order to minimize
thermal degradation and obtain the symmetry of the droplet, a new type of melting method was introduced using a device
made with modified hot plate. Polypropylene as a test resin and glass fiber as a fiber were used. Optimum embedded time
was compared and confirmed with different melting devices, temperatures, and exposure times. Furthermore, interfacial
strength and energy release rate were compared and calculated by operating micro-bonding test. Droplet produced under
the inert atmosphere and optimum embedded time of 300 °C showed the highest adhesion strength. In addition, specimen
prepared under the air and heating time of 1.5 min produced optimum droplet.
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Figure 1. 3D model and hot plate system for preparing droplet.

Polymer(Korea), Vol. 43, No. 1, 2019



134 A%

ot
s
r (
&
IR
%

A oB StEHo|ER vl Hrielglon, WA of
17000~20000 pm*(3H3 2 o] <F 300~350 um, A+ A& °F
18umE Zk= X 89 EHS}O%)Q Zhs AAE AT 2

B 0] &3 A gAIZte] AL 240°CE FAEo] e o8
°ﬂ AEE ¥X 8~16+77P<1 it A0 R, 7F Akt 578
O A EE &8 F ZAWA FRAEE 7HHe=E H7t
Sl SHEHO|ES o] &5k Al A AE2 270°Ce] &

£2 fAR0] Qi % FeAolE Slol AR SN 1427
84121 F Ao} BRI Sl T AF w4

TE A2oA ZFeA)F T}
A Aol Aee dEse] 3 R8s
fleliA stEElolERE MRS refste] f2S A=t
= B2 B9171004 HAE AlAbste] A
WA A} Uliﬁ%‘ A1E ElolHE AL A si3inh WA
o] EE 270, 280, 300, 320 °ColA HZ 3
lale] XS ARty Qe 0t A8 A2 el
NEE Y B8 AEHE THE $ 240 °CE S2AAA] o
S ST mAEt e R = AF e AlFe] s Pl
K %Wfé% AABIAL AR 9 U A|eiES vl

2215}7]

PANEe 2

A3t $4S Sl ARADY
o} AU ES A gslaltt WA QuAoR ol A
$uE ARARYEE VARG S 298 P
S-S ABHAsh IHAR Alo] AEHE] HEULo) 255
of F¥ 5 Y& FHOE Tew go] ekl 5 ek,

_BiJ

Iy

Topp = ()

@wp 7D,
A7, re AR AVARE, Fee weles, e @
Agololth, A A5 2 BYPols AT (ol
ALY AHgEe] 100-400 WhEelA ST HLl2A 2
e FEUHE o)F A7) whize] YA 24o] W
sk,

AR ARADEE TP o] APF AgsiFol
Aggrhs 71 —a} o FAMA L WrE Ak P
A7 AR S8 speteler] ol A=A A8l

91—1:} 1311/} /\1;1] 1:1])\7(4
0|4 vpo] 28} of ] @&XVM]H SEFFo] AL A
7+e] ol (poisson’s ratio) AFo] B oA A ZA o] 2AY
e R3] ¥R Fo H el ATy
(Mode 1] oPd 71538 (Mode Dl ©3liA] o2 7F oA
A}
ofel]l mz}t Scheer¥} Naim 52° 7]&2] ¥M& 8 3=
2] (variational mechanics stress analysis)ZH® ATA] A 325
2 (shear lag model or cox analysis)' 22|32 333} o] &
E

< Agste] BAM & ol thgk N7 oluAley:

Zay, Al4338 A15, 20193

2 Akt
A, 22 34 BUAZ T el A AR e o
23 7o) AAHAIT},

4;(7) (9 .
Aol AAEES v At

Y G)

VA, Do A4S 4, 15 1 ik 4] el
A2 He) AR} GARSHE TP o
}=]
=

rE-e thea} 7o) 7%]* —’F ‘2}4.

2G,., DAT
Fd:nrf VfCS C %)

4 71A,
171 Ve
s*z(f;;* VmEmj ©)
D= 3(ar-a,) 0

Fi= AR si¥E, E 2 E.xc S8 A8k 7124
B AT, o B = A 7IAAIES] Al
o} AR siH-El 223 Al5e &4 Ho|EE Table 1

o Yep it

AT= Tfree_ Ttest (8)

2 Ao /A EE AFEE PP f W0l LTy
AW LErTh U] wfFo) (4 ~-43°C) 8 2Hf exE A
) 2wk FAsIhn 7P RTLR Wekh ATE 0°CR 15

sl 4 RS E girka Besact,
Table 1. Properties of Materials for Energy Release Rate
Property Glass fiber Polypropylene
Elastic modulus, 9 18
E. . [GPa] 75 1.7
Coefficient of thermal 59 15010
expansion, oy, o, [10%/°C]
Stress free temperature [°C] - 231
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Figure 2. Droplet shape over time at 240 °C in oven: (a) 8 min; (b)
10 min; (c) 12 min; (d) 14 min; (e) 16 min.
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Figure 5. Optical image of droplet shape and surface: (a) before the
embedded point; (b) the embedded point and; (c) after the embed-
ded point.
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Figure 6. Meniscus shape of droplet: (a) before the embedded
point; (b) the embedded point.
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Figure 9. Droplet shape and surface morphology after test: (a)
nitrogen; (b) embedded point, at 300 °C; (c) embedded point, at
320 °C; (d) after embedded point.

Figure 10. Meniscus shape and fiber surface morphology after test:
(a) nitrogen; (b) embedded point, at 300 °C; (c) after embedded
point-1; (d) after embedded point-2.
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