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The mechanical fatigue behavior of (PMMA) poly(methacrylate) under shoot peening was investi-
gated under room temperature and stress ratio R = −1 using rotating bending tests. The fatigue
life of specimens was increased up to 5 min. Shot peening test (SPT) and then it reduced. Also at
the same SPT (5 min) the endurance fatigue limit was raised by 300% compared to the dry fatigue.
The hardness and roughness were increased when the SPT increased. The control factor which
affects the fatigue life was the roughness after 5 min, shot peening.
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1. INTRODUCTION
Methyl methacrylate (poly) used to be a transparent ther-
moplastic, which is usually utilized as a shatter-resistant
or light alternation of glass. Usually, it is named PMMA
and at times named acrylic glass. It is chemically the
methyl methacrylate’s synthetic polymer. Such material
was exploited in 1928 in a variety of laboratories, and
then in 1933 firstly was listed by Hass and Rohm Com-
pany, with the trademark Plexiglas.1 Since then, it has been
sold with lots of distinct names consisting of Perspex and
Lucite. PMMA has been sold with various generic and
brand names. Often, it is generically named acrylic glass,2

though it is not associated chemically with glass. At times,
it is named simply acrylic, though acrylic may also repre-
sent alternative copolymers or polymers consisting of poly
acrylonitrile.

2. THEORETICAL BACKGROUND
Since the post-half of 1900s, the adoption of polymers in
applications of engineering has increased dramatically and
an enhancing attention amount has been dedicated to their
potential substitution of metallic alloys and performance
in repeated loading conditions.3�4

Then, some of the previous studies on the effects
of thickness, mold flow direction, temperature, mean
stress, and loading rate (or cycling frequency) effects
in tensile, creep, and fatigue testing of a wide variety
of thermoplastic polymers is reviewed. Therefore, the
static compressive and tensile and strengths for the three
PMMA-based cements of bone were indicated to be an
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order of magnitude that is larger than the prospective stress
levels in a treated vertebral body.
The fatigue and static testing date that is collected in

this research represents that the cement of bone may be
designed using enough high levels of barium sulfate to
allow fluoroscopic visualization as remaining a conven-
tional bone cement’s total mechanical profile in represen-
tative conditions of in vivo loading.5 The fatigue strength
of vacuum-mixed and hand-mixed cements are correlated
and measured using the pore distribution deriving from
every S–N curves of mixing technique indicate that the
fatigue strength is improved by vacuum mixing through an
order of magnitude.6�7 It has been long aware that bone
cement, which is used in orthopedic application, possess
relatively bad fatigue strength.8 PMMA is a lightweight
and strong material. Its density is 1.17–1.20 g/cm3,9�10 less
than 1/2 of glass density.11 Also, it has favourable impact
strength, which is higher than both polystyrene and glass.
PMMA has a 0.3–0.4% by weight as the maximum ratio
of water absorption.10 Tensile strength reduces as the water
absorption increases.12 Its thermal expansion coefficient is
�5− 10�× 10− 5/k13 that is relatively high, more details
about PMMA can be found in Refs. [8, 14].
Main uses of Poly(methacrylate)8

PMMA is in common use as a material and used in
wide applications and fields.
—PMMA was adopted for the bathyscaphe window. It is
trieste as to all its dives.
—PMMA is used in the lenses of exterior lights for
automobiles.
—PMMA was an important improvement in the design of
aircraft windows.
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