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Interfacial shear strength test by a hemi-spherical microbond specimen of carbon
fiber and epoxy resin

Joo-Eon Park*, Ja-Uk Gu*, Soo-Keun Kang*, Nak-Sam Choi "

ABSTRACT

Interfacial shear strength between epoxy and carbon fiber was analyzed utilizing a hemi-spherical microbond
specimens adhered onto single carbon fiber. The hemi-spherical microbond specimen showed high regression
cocfficient and small standard deviation in the measurement of interfacial strength as compared with a droplet
and an inverse hemi-spherical one. This seemed to be caused by the reduced meniscus effects and the reduced
stress concentration in the region contacting with a pin-hole loading device. Finite element analysis showed that
the stress distributions along the fiber/matrix interface in the hemi-spherical specimen had a stable shear stress
distribution along the interface without any stress mode change. The experimental data was also different
according to the kinds of loading device such as the microvise-tip and the pin-holed plate.
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Fig. 3 Schematic of a conv

I droplet microbond specimen (a) and

an inverse hemi-spherical specimen (b).

Fig. 4 Embedded length measurement of each type of specimens: (a)
microdroplet, (b) hemi-spherical and (c) inverse hemi-spherical
microbond specimens.
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Fig. 5 Schematicpull-out test setup for each type of microbond specimens:
(a) hemi-spherical and (b) inverse hemi-spherical specimens, and
(c) droplet being tested with a pin-holed stainless steel film.

Fig. 6 Pulled-out droplet (a), hemi-spherical (b) and inverse hemi-spherical
(c) specimens after tested.
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Fig. 7 Maximum loads Fd versus embedded lengthsdroplet, hemi-spherical
and inverse hemi-spherical specimens.
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Table 1 Average interfacial shear strength Z, regression coefficient
and standard deviation for each type

T, Regression - Standard
Specimen (MPa) coefficient 4 (MPa) | deviation
in Fig. 7 in Fig. 7 In Fig. 9 | in Fig. 9
Droplet 36.7 0.74 337 8.93
Hemi-spherical 19.6 0.91 20 1.65
385 0.81 38.1 5.53
Inverse 37.6 37.1
hemi-spherical | (corrected 0.81 (corrected 5.47
by eqn(2)) by eqn(2))
Fd
F,=F +F,

d /2

Fig. 8 Schematic of an inverse hemi-spherical specimen.
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Fig. 9 Average interfacial shear strength ;; versus embedded lengthsdroplet,
hemi-spherical and inverse hemi-spherical specimens.
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Fig. 10 Lead contacting region of a hemi-spherical specimen by theloading
of pin-holed film (a) and Micro-vise tip (b).
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Fig. 11 Maximum loads F¢ and average interfacial shear strength Z

of hemi-spherical specimens according to different loading
tps.

Table 2 Interfacial shear strength ( r_d }, regression coefficient and standard
deviation acconding to different loading device

- T, Regression | = Standard

Load device (MPa) cocfficient | "¢ (MP3)| deviation

type in Fig 11| ™ Fig. 1 | in Fig. 11| in Fig. 11
Pin-hole 19.6 0.91 20 1.65
Micro-vise tip 4.1 0.60 13.7 3.03
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posttion
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FEA modeling of droplet (a), hemi-sphere (b) and inverse hemi-
spherical (¢) specimens. (unit:pym)
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