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Vibration of Walking Tractor
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Abstract

This project aims to study and find ways to evaluate the vibration isclation method of the
walking tractor power by 12-hp RT 120 Kubota engine on NC 131-standard chasis. Rubber sheels
with the thickness of 10 or 20 millimeters were inserted between the gearbox and the handles
before the operational testing on dry ground with the distance of 20 meters and the speed of 2.8
kilometers per hour {gear 1). The tractor was operated with steel cage wheels without other
accessories. The engine was operated at 2000 mpm. Vibration was monitored at engine, gearbox
and handle by accelerometer which measured the acceleration in three directions, x, y and z. The
resulls showed that vibration was transferred from the engine and the wheels to the gearbox and
handles. After installing the rubber isolator, the vibration in x-direction was reduced down to 4-
hour fatigue-decreased proficiency (4-h fdp) limit. However the vibration in y-and z-axis were not

reduced and stilt beyond the 1-hour decreased proficiency (1-h fdp) limit.
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10) 112911 Weight factor 1142972708 1-80 Hz (ISO 263171, 1985) §uiUA1 Amplitude Third
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Frequency 1 lAn1nns Ins sy u uazyiimsinsizvinane 11

M19197 3.1 Weight factor (ISO 2631/1, 1985)

Frequency Weight facior Weight factor

(Hz) XY Z

1.00 1.000 0.500
1.25 1.000 0.560
1.60 1.000 0.630
2.00 1.000 0.710
2.50 0.800 0.800
3.15 0.630 0.900
4.00 0.500 1.000
5.00 0.400 1.000
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Frequency Weight factor Weight factor

(Hz) XY Z

6.30 0.315 1.000
8.00 0.250 1.000
10.00 0.200 0.800
12.50 0.160 0.630
16.00 0.125 0.500
20.00 0.100 0.400
25.00 0.080 0.315
31.50 0.063 0.250
40.00 0.050 0.200
50.00 0.040 0.160
63.00 0.032 0.125
80.00 0.025 0.100
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mMianl Numerical value of “fatigues-decreased proficiency boundary”
For vibration acceleration in the transverse, a, or a_ direction

(back-to-chest or side-to-side)
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Frequency Acceleration, (rms) m/s’
foenter frequency of Exposure times
one-third octave

band)

(Hz) 24h | 16h | 8h | 4h { 25h | 1h |25min | 16min | 1 min
1.0 0.100 0.150 0.22 0.36 0.50 0.85 1.25 1.50 2.00
1.25 0.100 | 0.150 0.22 0.36 0.50 0.85 1.25 1.50 2.00
1.6 0.100 | 0.150 0.22 0.36 0.50 0.85 1.25 1.50 2.00
2.0 0.10¢ | 0.150 0.22 0.36 0.50 0.85 1.25 1.50 2.00
2.5 0.125 0.190 0.28 0.45 0.03 1.06 1.60 1.90 2.50
3.15 0.160 0.236 | 0.355 0.56 0.80 1.32 2.00 2.36 3.15
4.0 0.200 | 0.300 | 0450 0.71 1.00 1.70 2.50 3.00 4.00
5.0 0.250 0.375 0.560 0.90 1.25 212 3.15 3.75 5.00
6.3 0.315 0475 | 0.710 1.12 1.60 2.65 4.00 4.75 6.30
8.0 0.400  0.600 | 0.900 1.40 2.00 335 5.00 6.00 8.00
10.0 0.500 0.750 1.12 1.80 2.50 4.25 6.30 7.50 10.00
12.5 0.630 | 0.950 1.40 2.24 3.15 530 8.00 9.50 12.50
16.0 0.800 1,180 1.80 2.80 4.00 6.70 10.00 11.80 16.00
20.0 1.000 1.500 2.24 355 5.00 8.50 12.50 15.00 | 20.00
25.0 1.250 1.900 2.80 4.50 6.30 10.60 16.00 19.00 | 25.00
31.5 1.600 | 2.360 3.55 5.60 8.00 13.20 | 20.00 § 23.60 | 31.50
40.0 2.000 3.000 4.50 7.10 10.00 17.00 | 25.00 | 30.00 ; 40.00
50.0 2.500 3.750 5.60 9.00 1250 | 21.20 | 31.50 | 37.50 | 50.00
63.0 3.150 | 4.750 7.10 11.20 16.00 | 26.50 | 40.00 | 4570 | 63.00
80.0 4.000 6.000 9.00 1400 | 20.00 | 33.50 | 50.00 | 60.00 | 80.00
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M N2 Numerical value of “fatigues-decreased proficiency boundary”
For vibration acceleration in the longitudinal, a_ (foot-to-head direction)
Frequency Acceleration, {rms) m/s’
{center frequency of Exposure times
one-1hird octave
band)
(Hz) 24h | 16h | 8h | 4h { 25h | 1 |25min | 16min | Imin
1.0 0.280 | 0425 0.63 1.06 1.40 2.36 3.55 4.25 5.60
1.25 0.250 | 0.375 0.56 0.95 1.26 2.12 3.15 3.75 5.00
1.6 0.224 | 0335 0.50 0.85 112 1.90 2.80 3.35 4.50
2.0 0.200 | 0.300 0.45 0.75 1.00 1.70 2.50 3.00 4.00
2.5 0.180 | 0.265 0.40 0.67 .90 1.50 224 2.65 3.55
3.15 0.160 | 0235 | 0.355 0.60 0.80 1.32 2.00 2.35 3.15
4,0 0.140 | 0212 | 0.315 0.53 0.71 1.18 1.80 2.12 2.30
5.0 0.140 | 0212 | 0315 0.53 0.71 1.18 1.80 2.12 2.80
6.3 0.140 | 0212 | 0315 1.53 0.71 1.18 1.80 2.12 2.80
8.0 0.140 | 0212 | 0315 1.53 0.71 1.18 1.80 2.12 2.80
10,0 0.180 | 0.265 0.40 0.67 0.90 1.50 2.24 2.65 3.55
12.5 0224 | 0335 0.50 0.85 1.12 1.90 2.80 335 4.50
16.0 0.280 | 0425 0.63 1.06 1.40 2.36 3.55 425 5.60
20.0 0.355 | 0.530 0.80 1.32 1.80 3.00 4.50 5.30 7.10
250 0450 | 0.670 1.00 110 2.24 3.75 5.60 6.70 9.00
31.5 0.560 | 0.850 1.25 2.12 2.80 4.75 7.10 8.50 11.20
40.0 0.710 | 1.060 1.60 2.65 3.55 6.00 9.00 10.60 | 14.00
50.0 0.900 | 1.320 2.00 335 4.50 7.50 11,20 | 1320 | 18.00
63.0 1.120 | 1700 | 2.50 4.25 5.60 9.50 14.00 | 17.00 | 2240
80.0 1.400 | 2.120 3.15 5.30 7.10 11.80 | 18.00 § 21.20 | 28.00
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L1 a3 19/3aq NS TR L bIER YUIAVDINING ()
HIRU(PT) VAN NG
AU 0-100
A | dmfunaial) | ASTMD2240 | 0.550-8.050N | nsegunsanlmedaidu
Saafiina JIS K 6253 (56.1-821.1gH | FugUIND 0.79 13,11
oy 11! 35 BIA2.50+0.04
A | dmuneiahl JIS K 6301 0.530 -8379N | n3eginsdvlaudady
Saaiiinaw (55855 ) | HILAMONA19 0.79 W1
ey 31 35 DIAV2.50+0.04

M3 2 wSamdinuaiveaaimaNuNduRDINUTEHBNATFIU ASTM D2240, JIS K 6253

fiv JIS K 6301
A WIRTTIH ASTM D 2240, TISK 6253 |  WIA5ZIM JIS K 6301
(0 -100) H39(HAN) 159(HIAU)

0 0.550 0.539

10 1.300 1.323

20 2.050 2.107

30 2.800 2.945

40 3.550 3.675

50 4.300 4.459

60 5.050 5.243

70 5.800 6.027

80 6.550 6.811

90 7.300 7.595
100 8.050 8.379
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AussmfSadeatu
wasgu A9 hilagiv WAT§IU IIS K 6301
ASTM D 2240 , JISK 6253 (MANUY)
mRIIA)
10 9.8
20 19.5
30 28.5
40 18.6
50 482
60 57.8
70 67.4
80 76.9
90 86.5
100 96.1
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