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Effect of Acetylation
on Ultrasonic Velocity of Bamboo™!

Ho-Yang Kang* - Gwan-Young Lee™

ABSTRACT

The ultrasonic velocity and dynamic MOE of acetylated bamboos were investigated using PUN-
DIT, atransit time measuring device for longitudinal ultrasonic propagation. Bamboo specimens were
boiled in acetic anhydride for 2, 4 and 6 hours. and the maximum average WPG (Weight Percent-
age Gain) of 19% was obtained at 6 hours. The volumes of acetylated bamboos increase with boil-
ing time and WPG, while as WPG increases their oven-dry densities generally increase with a concave
around 5% WPG. This oven-dry density pattern likely influences the trends of ultrasonic velocity
and dynamic MOE, which generally decrease with a convex around 5% WPG. It is postulated that
during boiling extractives in a bamboo move and aggregate at its surfaces transiently. resulting in
the increase of ultrasonic velocity and dynamic MOE. To explain the fact that ultrasonic velocity
varies with WPG a simple model was proposed and some ultrasonic properties of a transmitted wave

were examined.

Keywords : Acetylation, bamboo, PUNDIT, ultrasonic velocity, transit time, dynamic MOE
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Fig. 1. Apparatus set-up for transit time measurement of ultrasonic stress wave transmitting

through a bamboo specimen.

Notes: A : PUNDIT. B : a bamboo specimen, C1 ® a transmitter transducer (54kHz).
C2 : a receiver transducer(54kHz). D : an oscilloscope.
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Table 1. Average and the sample standard deviation of WPG, transit time. sound velocity, dynamic
MOE and physical properties of acetylated bamboo for each group of 16 specimens.

Boiling WPG Physical properties Transit Sound MOE

time Length Volume Density time velocity

(hours) (%) (mm) (cm?) (kg/m* (s) (m/sec) (MPa)

Control 0.00.0* 149.7(1.4)  72.2(11.6) 773.3(73.7 29.9(2.4) 5,030(415)  19,707(3.749)
2 4.6(0.9) 149.7(0.9)  80.1(10.3)  726.8(65.8) 29.2(1.4) 5.138(243y  19.247(2.610)
4 5.4(0.9) 149.2(1.2)  82.8(10.2) 713.6(74.0) 29.5(1.9) 5.073(322)  18,402(2.726)
6 13.92.7) 149.5(1.0)  85.9(9.4) 788.8(48.4) 31.3(2.0) 4.789(284)  18.136(2.300)

Notes : *

- Sample standard deviations in parentheses,
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Table 2. Average of WPG, transit time. sound velocity, dynamic MOE and physical properties of
three bamboo specimens for sequential acetylation.

Boiling WPG Physical properties Transit Sound MOE
time Length Volume Density time velocity
(hours) (%) (mm) {em®) (kg/cm?) (ps) (m/sec) (MPa)
Control 0.00 149.0 95.7 787.8 32.1 4,649 17,064
2 5.5 148.9 98.4 780.7 30.2 4,937 19.042
4 16.7 149.0 100.7 843.9 33.3 4,509 17.275
6 19.0 149.1 102.8 843.5 37.2 4,005 13.550
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Fig. 2. Schematic diagram of ultrasonic propagation through bamboo walls. It shows that transit
time delays when an ultrasonic wave transmits through a thicker wall swollen due to acety-

lation.
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Table 3. Average of amplitude. RMS and dura-
tion of ultrasonic signals transmitted
through acetylated bamboo speci-

mens.

Boiling time Amplitude RMS Duration
(hours) (dB) (V) (#3)
Control 24 0.59 1300

2 90 0.62 1470
4 91 0.62 1460
6 89 0.62 1460
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