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Temperature and Frequency Dependences of Ultrasonic Properties in
Commercial MC Nylon Polymers

t
71U§E-l1* 71%1;]]**’ o] 701—0;_1***

Myung Deok Kim*, Yong Tae Kim** and Kang Il Lee*** T

Z 5 B Ao A= 2FE3lE monomer-cast nylon (MC nylon)Z] L&A} ARZ WHE 637 AlHA dist
of AT D AREEYG DS R B4 LE W T LT AU AW 83 54
£ FEAN 2 MHLVE § MHZLAS] F% TS B Al GARAUE o8] TSI,
=& 10CHHE 60T7HA] 10°C (Ao 2 WAzt A6 ALEE BE AN ZHAFE Fa47t 5
Al wel Sossdon, Foiel A% oy nel 29 (n= 1)1 o Belst LIGHE 14dolule)
%2 AT REEE TN oy ABS AT RE ASol ko] Fojsl Zohatel wel s
gel A BAS et Tl Slea QNSRS BE ARl o Srgel we gt
= 545 JEhdth

F8Eo: 257 AR, MC nylon LEA, FAAF, 4&%E, 2%, Fi5

Abstract In the present study, temperature and frequency dependences of ultrasonic properties such as attenuation
coefficient and phase velocity was investigated for six kinds of commercial MC-Nylon polymer samples. The
ultrasonic properties of the samples were measured by using a pulse transmission method in water over a
broadband frequency range of 2 to 8 MHz. Water temperature was varied from 10 to 60°C with the 10T
interval. The attenuation coefficients of the samples increased with the frequency and the exponent n of
frequency dependence ranged within 1.16 to 1.44, slightly deviating from the lincar dependence (n=1). The
phase velocities of the samples exhibited negative dispersion, i.e., decreasing velocity with increasing frequency,
except for ivory sample at 60°C. The frequency-dependent phase velocities of the samples showed the decreasing
tendency with increasing temperature.

Keywords: Ultrasonic Material, MC Nylon Polymer, Attenuation Coefficient, Phase Velocity, Temperature, Frequency
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Table 1 Densities and acoustic impedances for the
six MC nylon polymers

Charcoal

Black | Blue Gray | Ivory | Red
gray
Density | o01 | 1147 | 1159 | 1132 | 1153 | 1143
(kg/m”)
Acoustic

impedance | 3.46 | 3.11 3.22 299 | 3.11 |3.06
(MRayl)

Temperature
controller

Temperature
controlling water bath

Distilled and Sensor

—m
Pulser & Receiver
deionized
water

Transmitter Receiver Computer

Fig. 1 Schematic diagram of the experimental
arrangement  for  measuring  ultrasonic
properties of the MC nylon polymers in
water
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Fig. 2 Attenuation coefficients measured at 20C as wse] WEel A2 o 48 é% HEPT.
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hate] Fub= FdEA 10, 20, 30, 40, 50 Z

Table 2 Results of curve fitting for the attenuation coefficients measured at 10,

A R ARl dsel Fae deA
20, 30, 40, 50 2 60ColA =AW 7 A%
T Uk (curve fitting)3t A¥E Ko FU Table
2004 ay B e 247 Ok e 2 5E

AR A

10,

Al ©
> 2

20, 30, 40, 50 and 60T as a

function of frequency for the six MC nylon polymers

Maximum
Tempﬂecrature Black Blue Charcoal Gray Ivory Red Minimum R’ Standard
©) gray Uncertainty
ay 1.66 1.76 1.69 2.33 1.92 2.07 4.65x107
10 0.998 —
n 1.26 1.31 1.29 1.22 1.30 1.28 1.19x10°
a 1.46 1.38 1.34 2.39 1.63 1.95 5.24x107
20 0.991 —
n 1.29 1.39 1.35 1.23 1.36 1.31 1.21x10°
a, 1.33 1.21 1.10 2.66 1.48 2.00 4.16x107
30 0.998 —
n 1.30 1.41 1.44 1.21 1.38 1.30 1.32x107
a 1.30 1.16 1.20 3.09 1.49 2.20 6.48x107
40 0.998 —
n 1.31 1.39 1.38 1.2 1.38 1.29 1.48x10"
a, 1.48 1.29 1.36 3.42 1.60 2.71 7.62x107
50 0.997 —
n 1.26 1.37 1.36 1.19 1.36 1.24 1.83x10°
a 1.69 1.52 1.60 3.75 2.04 3.63 19.32x107
60 0.991 —
n 1.23 1.32 1.33 1.2 1.28 1.16 2.83x10"
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