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An Evaluation of Elastic Aspects of PVC/MBS
by An Acoustic Resonance Method
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Abstract

A certain amount of MBS rubber was added to improve toughness of PVC which has a strong tendency of
being brittle, producing a mixture, PVC/MBS, from which test specimens were prepared. PVC has strong
chemical resistance, oil resistance, frame retardancy and high mechanical strength. Also, it is relatively
inexpensive to produce, but shows weakness to impact and difficult for processing. MBS, a typical toughening
agent for PVC is generally known, when added in a small amount, to improve impact resistance and to
minimize difficulties during the processing of the PVC without adversely affecting the positive aspects of the
PVC. In this investigation, attempts were made to observe and determine the variations in elastic and damping
constants of the PVC depending on the amounts of MBS added to the mixture, PVC/MBS, and also on the
thicknesses of the specimens. An acoustic resonance technique was used for the tests in this investigation. It
serves as a method to characterize properties of materials set in vibrational motions, which is initiated by low
level stresses generated by externally supplied acoustic energy. Substantial variations were observed in the test
results with the addition of the MBS to the PVC. Generally, the magnitudes of elastic constants decrease
while the damping capacity improves when MBS rubber was added.
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Fig. 1 General Block Diagram of
Instrumentation for Acoustic

resonance method.
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Table 1 Dimension of specimen.

PN
T

T2 |Zol(em| o 2 =(g/cr) | Poisson’s
$53 y | T Fem) |y e | ratio
8994 | 02 | 099 |140(252)

Ophr | 892 | 03 | 0992 |141(364%)
9043 | 05 | 0999 |1.39(5862)
882l | 02 | 1003 |136(24%)
Sphr | 89 | 03 | 1007 |137(355g)
8974 | 05 | 1004 |1.36(5.78g)
383 | 02 | 1008 | 137259 | 4
7ohr | 8838 | 03 | 1003 |1.36(349)
8773 | 05 | 1005 |138(5.74g)
8884 | 02 | 1003 | 136(25g)
ophr | 8915 | 03 | 1003 |1.36(3.44g)
8868 | 05 | 1003 |1.35(566g)
Table 29l AFE AHE 7IAz 58 32
Fohesh MER FA FH4E SHW F ol
Aol diYgsted E@I GHE AEF AL JE

Ribeies

Table 2 Experimental values of tests

from resonance Method.

bl Young's HEd Shear
F&| 3 32
_ Modulus Modulus
B T (GPa) A (GPa)
(Hz) (Hz)
410 362 2010 1.33
Ophr 605 3.73 3370 1.98
976 3.92 3776 1.23
404 3.16 1968 121
Sphr 584 3.35 3368 1.97
970 3.6 3768 1.22
413 3.19 2000 121
Tphr 580 3.19 3362 191
965 3.31 3710 1.14
402 3.06 1960 1.16
Yphr 547 2.84 3240 175
938 317 3416 0.97
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Fig. 2 Young's modulus for 2mm
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Fig. 9 Damping factor for 3mm
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