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5- Wigner-ville distribution

6- Neural network probabilistic
7- Eddy current dynamometer
8- Kistler
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1- Torsional vibration
2- Encoder

3- Instant angular speed
4- Liquid petroleum gas
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Table 1- Technical specifications of a two wheel tractor and its engine
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Manufacturer Mitsubishi
e MR 801 D
Model
&y Sloj e o515 3l
Type 4 Cycle diesel engine
,)95 9 o7 443 cc
Displacement
V¥ v 590 50 diddn (g8 8 hp
Max power in 2400 rpm
Weights

Acceleration (m s2)

0.00 0.05 0.10

0.15 0.20 0.25

Time (sec)
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Fig.1. Time domain vibration signal for tiller engine fuelled with diesel at 2400 rpm
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1- Signal acquisition board
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8- Fast fourier transform (FFT)
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1- MATLAB

2- Root mean square (RMS)

3- Analysis of variance (ANOVA)

4- Duncan’s multiple range test

5- Statistical package for the social sciences
6- Statistical analysis system

7- Crest factor
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Fig.2. Frequency domain vibration signal for tiller engine fuelled with diesel at 2400 rpm
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Table 2- Summary table of mean comparisons for RMS of acceleration in vertical axis, the mean of square derived
from the completely randomized design

PP CE pw

Engine speed
Cégw Slabylse 1200 1600 2000 2400

Fuel blends

D 100 (E0) 11.32% 16.61° 24.78° 27.43°
E2 11.16° 16.39° 24.75¢ 27.81¢
ES 10.84° 16.05° 24.73° 28.31°
E10 10.52¢ 16.67¢ 24.58¢ 28.22¢
El5 11.17° 16.12¢ 24.90° 28.53°
E20 11.43 16.54° 25.26° 28.87°
oy oSl 58.07 34.32" 28.37" 42.87"

Mean of square
23 o i )ty B e )3 I gme glds «gliie gy b polde «ygiw b )0
At each column, means with the same symbol letters showed no significant differeilces in 5% level
" Significant at 1% of probability levels 1oys ) Jlas! g 53 3 sins
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Table 3- Summary table of mean comparisons for total of acceleration, the mean of square derived from the
completely randomized design

PP CE pw
Engine speed

g gbslse 1200 1600 2000 2400

Fuel blends
D 100 (E0) 15.38° 20.47° 29.62° 33.04°
E2 15.26° 20.28° 29.26° 33.35¢
E5 14.88¢ 19.93¢ 29.56° 33.82°
E10 14.44° 19.42¢ 29.43% 33.85°
E15 15.33% 19.90° 29.59° 34.22°
E20 15.66° 20.31° 30.06° 34.56°
Slaye (ke Mean of square 63.07" 72.02" 41.14" 81.27
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At each column, means with the same symbol letters showed no significant differences in 5% level
" Significant at 1% of probability levels woys V Jlais! ghaw 5 5 e
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2- Full load
3- Knock
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1- Heat release centre
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Fig.3. Effect of engine load on vibrations in lateral axis
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Fig.4. Effect of engine load on vibrations in vertical axis
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