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Inexpensive Substitute Materials for Verification of
Dynamic Mechanical Analyzer
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Abstract

The objective of the research was to study how to obtain a low-cost material for the
verification of dynamic mechanical analyzer (DMA) before every use. The selected material is a
transparent acrylic sheet, available in the local market. It was cut into pieces at the same size.
The prepared acrylic sheet and standard polymethyl methacrylate (PMMA) were compared in
this study. The finding founded that the price of prepared acrylic sheet is 1 bath per piece while
the standard PMMA sheet is approximately 640 times (640 baht) more expensive without any
different physical appearance. Scanning electron microscope (SEM) is used to study the
topography of materials and it was found that the materials are uniform and homogenous. The
same chemical structure of both specimens was shown as measured by Fourier transform
infrared spectrometer (FTIR). The mechanical properties of prepared acrylic sheet are similar to
standard PMMA, by using DMA. The same experimental conditions with Tan Delta peak, Tan
Delta value and Storage modulus at 160 °C were 138.54 + 0.55 °C, 1.38 + 0.02 and 3.35 + 0.30
MPa, respectively. The same-day and different-day iterations were measured with percentages
of relative standard deviation of less than 0.17%, 1.13%, and 5.21% of Tan Delta peak, Tan Delta
value and Storage modulus at 160 °C, respectively. The mechanical properties of the prepared
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acrylic sheet were collected to create a control chart using in DMA performance verification.
When the instrument is verified before use, it allows to verify the stability of the instrument to
provide accurate and reliable results of mechanical analysis of various materials.

Keywords: acrylic, mechanical property, verification, dynamic mechanical analysis
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PMMA Tan Delta Peak & Tan Delta Value Acrylic Tan Delta Peak & Tan Delta Value
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= -:4 ™~ wa o o
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wisiiines 0zA3ANTIATeNTU (X = SD)  %RSD  PMMA 31M@5§1u (X + SD)  %RSD
Qm%{]ﬁ 84 IPYDAUBY 138.54 + 0.55 0.4 132.19 + 0.39 0.3
WILLAREN (B3FLBaLTyE)

LNULAAFN 1.38 + 0.02 14 1.41 + 0.02 1.6
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6. wanssaUMsIYlalagdSunugiinauau (Control chart)
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wnganalaeteyadiulvajvesdununadi egluaie LCL-2SD §i9 UCL+1SD Aa% 2.69 §a 4.03
wnzUianadeniamuasunounsldeusantfidnaildannsmeaeuiomn uandisud
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A Control chart of Tan Delta peak
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