AT O WEElR DT I T B B 129

e

&

&

Discussion on The Tracked Vehicle under Steering Motion

Nobutaka Ito
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Fig. 1. Estimation of the thrust force.
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Fig. 2. Resistant force acting about inner track under
steering motion (right turn for this case).
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Fig. 3. Crawler model for analysis.
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Fig. 4. Turning radius of tracked vehicle.
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Fig. 6. Forces acting about crawlers under steering.
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Fig. 7. Forces acting about crawlers under steering.
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Fig. 8. Change of F; and F, due to the increase
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Fig. 12. Method of varying the contact length of
the crawler.

Fig. 13 @B o
Fig. 13. Method of varying the contact length of the
crawler.

Fxg 14 B nfﬁ{i\
Fig. 14. Method of varying the contact length of
the crawler.
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Table 2. Specification of the combine used for
the computation.

Total length of combine 2.62m
Cutting width 0.60m
Turning radius 3.40m
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AREA (7 =) =50

TOTAL LENGTH (# — ) =2.62
CUTTING WIDTH (# ~ b)) = .6
TURNING RADIUS (A = o) =3.4

SHAPE OF - THE COMBINE EQUIPPED
THE FIELD THE CONVENTIONAL COMBINE WITH TURN TABLE

W D Ww/D TOTAL STRAIGHT CURVE (%) TOTAL STRAIGHT CURVE (%)

70.7 70.7 1 10779.1 9563.1 1215.9  88.7 §837.6 8344 493.6 94.4
74.1 67.4 1.1 10668.4 - 9505.8 1162.5 89.1 8851.5 8378.1 473.3 94.6
77.4 64.5 1.2 10545.2 9436.1 1109.1 8%9.4 8817.6 8364.5 453.1 94.8
80.6 62 1.3 10457.5 9391.1 1066.4 89.8 8819.4 8382.5 436.8 95

83.6 59.7 1.4 10354.9 9331.2 1023.6 90.1 8786.2 8365.5 420.6 95.2
86.6 57.7 1.5 10299.9 9308.3 991.6 90.3 8806.1 8397.6 4.8.5 95.3
89.4 559 1.6 10233.4 9273.8 959.6 90.6 8800.8 8404.5 396.3 95.4
92.1 54.2 1.7 10152.9 9225.3 927.5 90.8 8771.9 8387.7 384.1 95.6
94.8 52.7 1.8 10057.5 9161.9 895.5 91 8720.5 8348.5 372 95.7
97.4 51.2 1.9 10030 9155.8 874.1 91.2 8744.6 8380.7 363.8 95.8
160 499 2 9993.7 9140.9 852.7 91.4 8753.4 8397.6 355.7 95.9

102.4 48.7 2.1 9948.2 9116.7 831.4 91.6 8747.8 8400.1 347.6 96

104.8 47.6 2.2 9892.8 9082.8 810 91.8 8728.3 §388.7 339.5 96.1
107.2 46.6 2.3 9827.4 9038.7 788.6 91.9 8695.5 8364 331.4 96.1
109.5 45.6 2.4 9853.3 9075.3 778 92.1 8758.7 8431.3 327.4 96.2
111.8 44.7 2.5 9770.3 9013.7 756.6 92.2 8703.2 8383.9 319.2 96.3

114 438 2.6 9785 9039 745.9  92.3 8749 8433.8 315.2 96.3
116.1 43 2.7 9684.2 8959.6 724.6  92.5 8672.3 8365.2 307.1 96.4
118.3 42.2 2.8 9686.9 8972.9 713.9 92.6 8702 8398.9 303 96.5
120.4 41.5 2.9 9685 8981.8 703.2  92.7 8725.2 8426.1 299 96.5
122.4 40.8 3 9678.5 8986 692.5 92.8 8741.9 8447 294.9 96.6

Fig. 15 BHOHRO 14 (L, JEMEHO I

HY
23
Fig. 15. One of the examples of the computed results.

#a4 FursaBolcils L EaORN
Table 4. Explanation of symbols and terms used in program,

W : width of the field (m)

D : length of the field (m)

TOTAL : total distance combine travelled (m)
STRAIGHT : distance spent for straight travelling (m)
CURVE : distance spent for turing (m)

THE CONVENTIONAL COMBINE commercial type combine

THE COMBINE EQUIPPED WITH . turn table type combine

TURN TABLE

NENEHE, RETOBTEEERT. oI ER4K CHODRPSRDT EBDI L,

Fig. 15 0 %% Rd. £ Cho0 IR0 S b O W= 54 v, LR 2 2ot v ORI
10a, 20a, 50a, 70a, lha KD TRIFR LA Fig. 16 DTS OTER AL 0~3. 01Tk & & 72 3 e ftLy,
(@) »5 Fig. 16() THbH. WBREICENTIERILE AT OBADM LTV B0 CHEERRIIT

W/D &ULTERLTH B, LABEROBENRLTEPETH B, 5B.LE
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Fig. 16. Relationship between percentage of the straight travelling distance to the total
travelling distance and the ratio of the width to the length of the field.
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W D W/D TOTAL FORWARD REVERSE (%) TOTAL FORWARD REVERSE (%)
70.7 70.7 1 10779.1  9940.6  838.4 92.2 8837.6  4964.9  3872.7  56.1
74.1 67.4 1.1  10668.4 9894 774.4 927 8851.5  5007.1  3844.3  56.5
77.4 64.5 1.2 10545.2  9824.2  720.9 93.1 8817.6  4957.2  3860.3  56.2
80.6 62 1.3  10457.5  9779.2  678.2 93.5 8819.4  4960.6  3858.7  56.2
83.6 59.7 1.4  10354.9  9719.3  635.5 93.8 8786.2  4947.2 3839 56.3
86.6 57.7 1.5  10299.9  9685.8  G6l4.1 94  8806.1  5001.6  3804.4  56.7
89.4 55.9 1.6  10233.4  9651.2  582.1 94.3 8800.8  4962.1  3838.6  56.3
92.1 54.2 1.7  10152.9  9602.8 550  94.5 8771.9  4995.7  3776.1  56.9
94.8 52.7 1.8  10057.5  9539.4 518  94.8 8720.5  4930.9  3789.6  56.5
97.4 51.2 1.9 10030 9533.3  496.6 95  8744.6  4947.7  3796.8  56.5
100 50 2 9993.7  9518.4  475.3 95.2 8753.4  4957.1  3796.3  56.6
102.4- 48.7 2.1 9948.2  9494.2  453.9 95.4 8747.8  4959.3  3788.4  56.6
104.8 47.6 2.2 9892.8  9460.2  432.5 95.6 8728.3  4954.7  3773.5  56.7
107.2 46.6 2.3 0827.4  9426.8  400.5 95.9 8695.5  4943.5  375.9  56.8
109.5 45.6 2.4  9853.3  0463.5  389.8 96  8758.7  5032.8  3725.8  57.4
111.8 44.7 2.5 9770.3  9391.2  379.1 96.1 8703.2  S011.5  3691.6  57.5
114 43.8 2.6 9785 9427.2  357.8  96.3 8749 4986.3  3762.6  56.9
116.1 42 2.7 9684.2  9337.1  347.1 96.4 8672.3  4953.4  3718.8  57.1
118.3 42.2 2.8 9686.9  9350.4  336.4 96.5 8702 5030.4  3671.5  57.8
120.4 41.5 2.9 9685 0350.2  325.7 96.6 8625.2  4990.7  3734.4  57.1
122.4 40.8 3 9678.5  9374.1  304.4 96.8 8741.9  5063.4  3678.5  57.9
Fig. 18 #Uikio 14 (i, SEEaigoHm

Fig. 18. One of the examples of the computed results.
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In this paper, a practical method of reducing the resistant force acting on the crawlers of the tracked vehicle

under steering motion is discussed.

1t is well known that the increase of the contact area of the crawlers to soil can improve much the trafficability
especially on soft loose ground, maintaining a better floatation of the vehicle in straight travelling.

The enlargement of the contact area of the forcedly braked inner track in steering motion produces resistance
against the powered outer track. Therefore the contact area of the inner track should be as small as possible, that
is, just enough to support the half of the vehicle weight at one pivoting point in steering motion of the vehicle.

The enlargement of the contact area sometimes leads to the increase of running resistance and wide contact area
produces the resistant force against the powered outer track when the inner track is forcedly braked for steering. It
can be therefore concluded from this fact that the contact area of the crawlers to soil should be desirably adjusted or
controlled, depending on the vehicle’s motion behavior for steering and straight travelling.

The contact area of the crawlers should be more in straight travelling, and less in steering. There are two ways
of changing the contact area: by shortening the width of grousers, or by varying the contact length of the crawlers,
To change the contact length of the crawlers seems to be comparatively easier than to change the width of grousers.

Some of the practical mechanisms of controlling the change of the contact area and reducing the resistant force
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oceured in steering motion were proposed.

In addition to this, the total distance required for the combine to complete the harvesting operation for any given
area of the field was estimated. Based upon this analysis the percentage of the distance spent for straight travelling
and for turning due to steering operation was also calculated.

The durability of the combine crawlers was evaluated from the point of estimated total distance which the com-
bine can travel before it can be scrapped. The possibility of applying this method of controlling the contact length
of crawlers to the actual tracked vehicle is based on the considerations of (1) less distance required for steered

turning compared to the distance required for straight travelling, and (2) excess cost of mounting such a control
device.

Further theoretical investigation will be reported in the following work.,





