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3- Puretone
4- Free vibration
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1- Sound level meter (SLM)
2- Linear weighting network
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Fig.4. Typical signal by two different position of sound pressure meter respect to impact place in time domain, a) 90
degree and b) 180 degree
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Fig.5. (A) Typical signal by two different position of sound pressure meter respect to impact place in frequency

domain and (B) sound pressure level by two different position of sound pressure meter respect to impact place, a)
90 degree and b) 180 degree
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Fig.7. Typical signal by three different ball materials in frequency domain, a) Glass, b) Steel and c) Plastic
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Table 3- ANOVA resultsin evaluation of SLM positon, ball material and impact angel effects on sound pressure level,
resonance frequency and FFT magnitude 'Zard-Eyvanekey' variety

CHJUVES I W &35 4 o HLid 15 KURVE W] (e FFT o311
Sour ce of variations df Sound pressurelevel  Resonancefrequency FFT magnitude
gilio Codye 1 152.63** 340 139.71%*
SLM position
e o 2 9.12%* 240 9.22+*
Ball materia
25 43 2 87.26* 0.60" 73,654
Impact angle
S35 2 X gwlio Cosbys 2 0.28™ 3.20™ 228"
SLM position x Ball materia
2)95 1 dgl) X sl Cusge 2 0.25"™ 1.40™ 14.43**
SLM position x Impact angle
25 2l X 85 o 4 028" 120" 81
Ball material x Impact angle
2)55 1 dagly X (65 iz X gl cusboe 4 0.39"™ 140" 040"

SLM positionxBall material xAngle impact
Significance Level of 0.05) +/+& Jlais! 5 s axe” {Significance Level of 0.01) +/+) Jlis! Sy e
2P )P Dbl Caas
(No significance) (¢,l> sze pis NS
SLM= Sound Pressure Level
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Table 4- ANOVA Resultsin evaluation of SLM positon, ball material and impact angel effects on sound pressure level,
resonance frequency and FFT magnitude 'Sousky-Sabz' variety
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Ol pud gse ‘;i Cgo Ui 515 RPRW-CRWILJE FFT o}l
Sour ce of variations de) Sound pressurelevel Resonancefrequency FFT magnitude
Towlio by 1 138.19" 417" 262.89"
SLM position
S o 2 8.27" 217" 5.26"
Ball materia
2557 3 2 30.19" 0.85™ 69.53"
Impact angle
BF i X gl Cubgo 2 1.00™ 1.28™ 0.36™
SLM position x Ball materia
20955 49l X giaslbio Cusbge 2 0.03™ 0.13™ 2279”7
SLM position x Impact angle
298 4l X S5 4 0.04™ 035™ 0.54"™
Ball material x Impact angle
20557 4315 X 595 i X gl oy 0.01™ 0.27™ 0.14™

SLM positionxBall material xAngle impact
(Significance Level of 0.05) +/+0 Jleis! alaw ,3 b " {Significance Level of 0.01) «/+) Jlus] pdaw , yls g™
(No significance) (¢ I size pas NS
SLM= Sound Pressure Level
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Table 5- Results average comparison sound pressure level on two varieties of melons.

ik e b e (Kwsw ) 3,5
Variable Variable Levels 'Sousky-SabZ  'Zard-Eyvanekey'
oo Cosdye 90 Degree 49612 49.972
SLM Position
180 Degree 36.59° 42.03°
S5 o N 42.05" 45.78"
Ball Materia Glass
# 4161° 44.44°
Steel
Sk 44.61° 47782
Plastic
250 %ol 20 Degree 47.36° 40/45°
Impact Angle
45 Degree 44.23° 46.78°
70 Degree 47.712 50.76
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The same lettersin each treatment are significantly different significance level of 0.05 according to Duncan’s test.
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Fig.12. The distance of sound level meter at posion of 180 degrees (b) respect to impact place (a) is more than 90
degrees (c)
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Introduction

Cucumis melo includes a wide range of varieties. The acoustic is production, transmission and energy
received form medium vibrations. Acoustic or sonic tests applies for grading productions, ripening determination
of fruit firmness and sorting of broken eggs and so on in agriculture. Currently these methods are generalized for
measuring non-spherical fruits properties. The primary objective of the present research was to investigate the
effect of acoustic system variables such as impact places, impactor material type, pendulum angle and sound
level meter position on acoustics response of two different melon varieties, including Zard-Eyvanekey and
Sousky-Sabz. These results can be useful for designing acoustic implements related to agricultural products.

Materialsand Methods

This research was conducted on 65 samples of Zard-Eyvanekey and Sousky-Sabz varieties (export varieties).
A laboratory recording system used to acquire the acoustic impulse information that was comprised a mechanical
excitement mechanism (an impactor such as pendulum), sound level meter, a lap-top computer and software to
control the experimental setup and to analyze its results (Cool Edit Pro 2.0 Software), and melon-bed. The
impactor consists of diameter and long copper rod 3 mm and 256 mm, respectively. The ball mass was 72.13
gram. The acoustic signal was sensed by a sound level meter (SLM) type 2270 B&K company Denmark. The
samples locate on soft cushion for keeping because this bed prevents vibration distortion and causes free
vibration. We consider three measurements on equator or mid-section of each fruit (approximately 120 degree)
for diminishing inherent diversity of sample shapes. The sound level meter was placed at a distance of 2-5 mm
from the fruit surface. The effects of sound level meter, impactor ball and pendulum angle on sound signals were
investigated. The effects of other parameters were analyzed by factorial test in randomized complete plot by
three replications for each sample. The treatments were 36 and 65 melons of each variety were selected.

Results and Discussion

The average samples peaks were 10576 and 28663 at 90 and 180 degrees respect to impact place,
respectively. Other factors such as impactor ball type (steel), impact angle (70 degrees) and variety type (Zard-
Eyvanekey) were constant. The resonance frequency was 123.05 Hz for both SLM position. The averages of
peak sound pressure level were 55.29 and 52.38 dB at 90 and 180 degrees positions, respectively. It concluded
that the change of sound pressure meter (SLM) position of 90 to 180 degree caused to increase sound pressure
level but had no effect on reach the time to peak and resonance frequency. The effect of impactor ball material
and impact angle of pendulum on recording signals approximately resemble up and did not state here. The factor
levels were sound level meter position respect to impact place (two levels), impactor ball material (three levels)
and impact angle of pendulum (three levels). We found that effect of sound level meter position; ball material
and impact angle variables on sound pressure level values and interaction effect of sound level meter x impact
angle on FFT magnitude was significant at 1% level in both varieties. None of the variables and interactions has
effect on the resonance frequency in both varieties. It can be concluded from tables that resonance frequency was
more suitable than sound pressure level and FFT magnitude in acoustic tests. The increment of angle caused to
increase impact velocity because the length and mass of pendulum rod were constant. We can state the above
conclusion about impact velocity (excitement velocity) too, e.g. the impact velocity (excitement velocity) had no
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effect on resonance frequency while it effected on sound pressure level and FFT magnitude. This conclusion
coincides to others researchers.

Conclusions

The impactor ball, pendulum angle, sound level meter position and variety type factors did not showve
significant effect on resonance frequency but they had significant effect on FFT magnitude and sound pressure
meter. Because of the high pressure level and measurement easily, it was recommended the position 90 degrees
of microphone respect to impact place for acoustics measurements. The maximum sound pressure levels were
54.43, 54.81 and 55.11dB for glass, steel and plastic, respectively. Other factors such as SLM position (180
degrees respect to impact), impact angle (70 degrees) and variety type (Zard-Eyvanekey) were constant. Because
of receiving high pressure level from impact angle of 70 degrees respect to 20 and 45 degrees, it was
recommended for acoustics measurements. It can be used the lower angles by considering the low background
sound.

Keywords. Acoustic, Impulse response, Melon, Resonance frequency



