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Reinforced with Various Surface Treatments
of Industrial Short-rod Glass Fiber
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Abstract

Objectives: To compare the flexural proper-
ties of polymethylmethacrylate reinforced with
various surface treatments of industrial short-rod
glass fiber

Methods: All specimens (10 x 64 x 32 mm.%)
were divided into 5 groups. The control group
was PMMA without any reinforcements. The ex-

perimental groups were PMMA reinforced with
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industrial short-rod glass fiber, which divided into
untreated group (F), treated with silane coupling
agent group (S), microwave group (M) and silane
coupling agent combine with microwave group
(MS). Each experimental group was divided into
five subgroups by the mass ratio (%) of the glass
fiber; which were 1, 3, 5, 10 and 15 respectively.
The flexural properties were evaluated by a three-
point bending test. The data were then analyzed
by two-way ANOVA and multiple comparison
(0=0.05).

Results: There were no significantly differ-
ences of the flexural strength between the control
and the experimental groups. Among all groups,
the 1% MS group has the highest flexural strength
0f93.70 + 3.11 MPa. It was found that the flexural
modulus increase with an addition of the glass
fibers.

Conclusion: Surface treatment with silane
coupling agent played an important role in increas-
ing the flexural strength of the glass fiber-rein-
forced PMMA.

Keywords: Flexural properties, Microwave,
PMMA, Short-rod glass fiber, Silane coupling

agent
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Table 1 Mean and standard deviation of the flexural strength (MPa). The Same letters are not significantly

different (p<0.05)
Bnandulouda 0% 1% 3% 5% 10% 15%
ARUAILAN 81.23+11.45 - - - - -
(abcde)
Vl,aimumiﬂé“uﬂmwﬁuﬁu - 73.36+7.68 | 74.33+6.62 | 79.81+7.00 | 71.36+6.72 | 64.39+12.00
(abc) (abc) (bede) (ab) (ab)
U%’Uﬂmwﬁuﬁ:}ﬁ’JEJN’]‘i@:ﬂ’JUVL‘ULNu - 89.41£6.92 | 81.30+£7.89 | 80.40+7.33 | 81.65+4.07 80.00£6.40
(ef) (bedef) (bede) (bedef) (bede)
U%’Uﬂmwﬁuﬁjﬁlﬂﬂﬁluvlﬂﬂinw - 74.71+£4.27 | 73.44+7.89 | 72.40+£12.81 | 79.60+9.28 75.92+8.73
(abc) (abcde) (abced) (bede) (abced)
U%’Uﬂm‘wﬁuﬁ:}ﬁlﬂf\ﬂ‘idﬂ’ml‘ﬂmu - 93.70£3.11 | 87.95+£6.50 | 91.02+4.55 | 84.77+5.95 82.35+£9.64
saAuadululasion (ef) (def) (cdef) (bedef)

S auiisuT N guNARBIuRzARNATUALKL
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(p<0.05) nguiasa: 3 uaz 10 woowduloufiiniuns
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fimwanngusesa: 1 veoiduloudildiumsusu
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Table 2 Mean and standard deviation of the flexural modulus (GPa). The Same letters are not significantly

different (p<0.05)
PSunandulounn 0% 1% 3% 5% 10% 15%
ARUAILAN 2.092+0.27 - - - - -
(ab)
Tadrumsusuamniiuin - 2.355+0.20 | 2.497+0.17 | 2.797+0.15 | 3.430+0.39 | 3.319+0.40
(abc) (bedef) (defg) 0) (ij)
Ysusmwiuiimsssaauloan - 2.430:0.21 | 2.836+0.10 | 2.883+0.21 | 3.014+0.26 | 3.526+0.18
(abed) (efg) (fgh) (ghi) ()
USusmwinuidimenaululasim - 2.436+0.20 | 2.490+0.24 | 2.385+0.29 | 2.885+0.22 | 3.260+0.27
(abed) (bede) (abc) (fgh) (hij)
YSUIAWANURIIET13AAIY - 2.053+0.24 | 2.455+0.16 | 2.637+0.26 | 2.454+0.26 | 3.453+0.19
loausrudupiululasion (a) (bede) (cdefg) (bede) G)
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Figure 1 The distributions of the short-rod glass
fiber. Original magnification x35. (4, B,
C, D and E represent 1, 3, 5, 10 and 15 of

the mass ratio of glass fiber respectively)
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Figure 2 Gap between the short-rod glass fiber and
matrix. Original magnification x1000. (4:
untreated group, B: treated with silane
coupling agent group, C: treated with mi-
crowave group and D: treated with silane

coupling agent combine with microwave

group.
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