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In this study, the strength behavior and crack formation
mechanisms of E-glass fiber exposed to a sulfuric acid
environment for different immersion times were investi-
gated. In order to study strength degradation, E-glass
fibers were immersed in sulfuric acid. The strength re-
duction, stiffness and fracture strain of fibers versus im-
mersion times was studied. The corrosion mechanism of
E-glass fiber exposed to acid was examined by a quan-
titative X-Ray Fluorescence (XRF) method. The re-
sults showed that the corrosion of E-glass fiber was ac-
companied by removal of Al, Ca and Fe ions from the
fibers. Moreover, intact and degraded fibers were exam-

ined by Scanning Electron Microscope (SEM) and En-
ergy Dispersive x-ray Microanalysis (EDX) methods to

show the relation between the reaction of E-glass fiber
elements and the acid environment. The ion-depletion-
depth model was used to study the fracture process. The
results showed that by increasing the immersion time
in acid, the spiral stress, induced due to the shrinkage
of the E-glass fiber surface, caused axial cracks in the
fibers. Different points of the fibers in which cracks were
generated were examined by the EDX method. The re-
sults were used to explain the role of Al, Ca and Fe ions
in the creation of surface cracks on E-glass fibers sub-
jected to sulfuric acid for different immersion times. By
increasing the immersion time of the glass fiber in sul-
furic acid, the magnitude of strength of the glass fiber
was reduced. Strength degradation was caused by de-
pletion of Al and Ca ions of the glass fiber. Moreover,
this degradation depends on fiber fabrication, type and
concentration of acid, and immersion time. After 192 h
exposure time, based on the results of EDX, it could be
seen that the depletion of Fe ions and their replacement
with the hydrogen of acid caused micro-crack initiation
on the glass fiber surface, where Fe ions were leached
out. According to the ion-depletion-depth-model, by
increasing immersion time, the crack formation mech-
anism was caused by the ion depletion of the E-glass
fiber.

Key Words: glass fibers, stress corrosion, ion-depletion-
depth model, crack, sulfuric acid.
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