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Analysis of Interfacial Shear Strength of Fiber/Epoxy Composites by Microbond Test
and Finite Element Method

Soo-Keun Kang’, Nak-Sam Choi™ and Deok-Bo Lee"

ABSTRACT

Interfacial shear strength between epoxy and carbon fiber has been analyzed utilizing the microbond
specimen with an epoxy micro-droplet adhered onto single carbon fiber. The interfacial shear stress distributions
along the fiber/matrix interface were calculated by finite element analysis using three kinds of finite element
models such as droplet model, circular-crosssection model and pull-out model. Conclusions were obtained as
follows. (1) Interfacial shear stress distribution showed that larger stresses were concentrated in the fiber/matrix
interface for microbond test than for pull-out test. Thus, debonding at the fiber/matrix interface during
microbond test was liable to occur at low load level. (2) Microbond test showed higher interfacial strength
which was caused by various effects of micro-droplet geometry and size as well as stress concentration in the
region contacting with the micro-vise tip.
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Table 1 Material properties of test materials

Material System | Young’s modulus, E, (GPa) | Poisson’s ratio, v

Carbon Fiber 230
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0.30
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Fig. 1 Schematic representation for the formation of resin droplets

onto single fibers.
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Fig. 3 Experimental arrangement for microbond test.
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Fig. 4 Load versus displacement of a microbond droplet specimen.
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Fig. 6 Regression approximation for the data of the maximum load
versus embedded length.

Table 1 Interfacial shear strengths evaluated on various methods and
embedded ranges
T A B C D E

MPa 55.3 57.6 733 37.1 65.3

A: average on equation (1), B: average on regression linelcrossed
with orgin point in Fig. 6(a), C: average on regression line 2
non-crossed with orgin point in Fig. 6(b), D: average on regression
line 3 with embedded length = 80um in Fig. 6(b), E: average on
regression line 4 with embedded length < 80um in Fig. 6(b)
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Table 4 Maximum and mean octahedral shear stress(ct)

Maximum %t (MPa) Mean ;Om (MPa)

droplet model 236 55.8
circular model 261 55.8
pull-out model 193 50.6

Table 5 Mean octahedral shear stress (Toct-dist) calculated by total

distortional energy per unit volume u,)

Us ;oct-dist. (MPa)
(x10° Nim/im®) by dist. energy

Droplet model 2.82 74.3

Circular model 2.43 68.9

pull-out model 1.46 53.3
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