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Abstract | The single fiber fragmentation test has been modified by embedding multiple fi-
bers into polyisocyanurate resin of doghbone shape. We were able to examine the interfacial
shear strength between the fibers and the resin from the test. In addition, the time-dependent
nature of the fragmentation test process was considered. We found that the failure profiles
of the two fibers of more than 400un apart were similar to the failure profiles from single
fiber tests. When we examined three fibers, we found that measured interfacial shear
strength values were much greater than the shear strength values obtained from either single
or two fiber tests. Consequently, whenever the interfiber spacing was too small, breaks in one
fiber have possibility to inflence the breaks in the adjacent fibers. We also found that the
number of fiber breaks at each strain increased with increasing time and then leveled off.

Keywords . fragmentation test, interfacial shear strength, fiber break number.
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Fig. 1. Basic principles of single fiber fragmentation test.
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Fig. 2. Schematic of test set-up for the fiber fragmentation test.
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Table 1. The Effect of Molding Pressure on the Inter-
facial Shear Strength In Single E-Glass Fiber/
Polyisocyanurate Resin Fragmentation Tests

055 | 0.69
06+2.76{40.47+1.84[41.08+2.42

Pressure(MPa) 0.20
~_ r(MPa) #’O

Table 2. The Effect of Fiber Number on the Interfa-
clal Shear Strength in E-Glass Fiber / Polyisocy-
anurate Resin Fragmentation Tests

No. of Fibers

~ «(MPa) [41.3 3+384 4oﬁ)+2fs 669+/21
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Fig. 4. Polarized transmitted light micrograph of sat-
urated  fragmentation  test  specimen  with
polyisocyanurate and two E-glass fibers.
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Fig. 5. Polarized transmitted light micrograph of sat-

urated fragmentation test  specimen with

polyisocyanurate and three E-glass fibers.
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Fig. 7. Micrograph of the four E-glass fibers/

polyisocyanurate fragmentation test at saturation.

Table 3. The Comparison of Interfacial Shear
Strength In One and Two Carbon Fibers/
Polyisocyanurate Resin Fragmentation Tests

~ No. of Fibers 1 R

r(MPa) 29.90+3.42 30.81+3.38
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Table 4. The Comparison of Interfacial Shear
Strength  in  Carbon and E-Glass Fibers/
Polyisocyanurate Resin Fragmentation Tests

Fiber | Carbon [ E-glass
_ o(MPa) | 30.75%1.74 | 40.97+3.26

100zam
Fig. 8. Polarized transmitted light micrograph of the
E-glass and carbon fibers/polyisocyanurate fragmen-
tation test at saturation. Upper ; E-glass fiber,

down ; carbon fiber.

12 — T T T

1.0 -

0.8+

Normalized No of Break
(o]
[e)]
T

Applied Strain( %)

Fig. 9. Plot of the normalized number of fragments
as a function of applied strain in one and two E-glass
fibers/polyisocyanurate fragmentation test.

Fig. 112 Table 49} Zo] @a4# 2 FEldF
9} ¢ 8 +=x2e] fragmentation A1F2] A Z

Polymer(Korea) Vol. 19, No. 6, November 1995



% A $9 Fragmentation Testo]]

Normalized No of Break

E
O 1-Fiber
m 2-fibers

0.2 1 L i 1 L 1
1.5 20 25 3.0 3.5 4.0 45 5.0

Applied Strain( %)

Fig. 10. Plot of the normalize number of fragments
as a function of applied strain in one and two carbon
fibers/polyisocyanurate fragmentation test.

2~3.0%°1M, 4f2 S5t 28EALS wWo
A& 68~0%ch 28]1 EIAM G Ao=
Afo stjalzte] A& 1.8~2.1%°13 AR/
o7 XeEAES o] AMELS 4.0~45%%
t}

2 RE fEUdREY B
et ¥317F He AE Y T
tation Aol HFuda7t £
tfEZ A7) ol EA] £X]Y
&9 3] =R Bugya x|yt
B 2y A 48] A=
a8 oA gAERY B
wa A AR A& ('
g8 2% Bla AR FHAI A4
2 A&, Table 4oMx & F 50| B2 fie=
FHAFEY ARAGLET) Zol flEY A FX R
BE Af2 gyAge] |t visiA 4 oF
7] W o]zt ALEET.

Fig. 12= falAdf9 e 4=2]9] fragmenta-
o] Sl Z+ EAg

A4l ol et Azt R o] #AE vl

.
S

3

>
ot
2
R
e
o,
Jo
22
i
joid
Jo

Z2| A19¥ A63% 1995 11¢¥

i)
o
2
-

SR

0.4 -

Normalized No of Break
o
o2}
T

0.2 F

02—t L

L

N
(&)
IS
5]
m

4
o]
W

Applied Strain(%)

Fig. 11. Plot of the normalized number of fragments
as a function of applied strain in carbon and E-glass
fibers/polyisocyanurate fragmentation test.
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Fig. 12. Plot of the fiber breaks number as a function
of time at each strain in one and two E-glass fibers/
polyisocyanurate fragmentation test.

Table 5. The Effect of Strain Rate on the Interfacial

Shear  Strength in  Two E-Glass Fibers/
Polyisocyanurate Resin Fragmentation Tests
Strain rate Slow Fast
r(MPa) 39.03+2.99 39.97+2.11
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