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Force Measurements by Three-Surfaced Lug Type Transducers for
Proving the Analysis of Soil-Lug Interaction Characteristics*
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Abstract

This research proves the results of the motion analyses of interactions between soil and wheel
lug surfaces. Normal and tangential forces acting on the surfaces were measured by small-sized
transducers of three-surfaced lug type, and the traction, the motion resistance and the reaction to
the dynamic load were calculated with wheel rotational and lug design angles. The results of
experiments indicated that (1) the trailing lug side produced the motion resistance and the
reaction to the dynamic load, (2) the lug face produced the motion resistance, the traction and the
reaction to the‘dynamic load, and (3) the leading lug side produced the traction and the reaction
to the dynamic load. These were in accordance with the results of wheel motion analysis.
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Table 1 The maximums of motion resistance and the
reaction to dynamic load and their angular
positions at a trailing lug side

HEITE TR | A0 IEPT HREERE | BHeE Eﬁﬁ@iﬁ%
(%) N ) =71 (N )
12 —171 188 300 190
16 —126 186 204 190
18.5 —89.5 185 154 191
22 —23.7 190 35 190
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L, BiHOLichE 0 BlMLRVTHFT 510 & A
ThB, LEL, BOBKECBEELEFokE & 20 N al i
{10, TYY—bLy FEAL ST S LS gy
23, COBEPIEREARES JHEFLTH S 0 M’ W
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Table 2 The maximums of motion resistance, net traction and the reaction to

dynamic load and their angular positions at a lug face

EITETR | A0S HiphlExs | #E) Higbins | BErE Higklics
(%) (N) ) () ) XA (N) P
12 —49.0 154 448 190 783 182
16 —56.4 152 465 190 789 182
18.5 —37.3 151 459 188 736 179
22 —51.2 150 500 186 806 183
33 —38.0 148 400 183 715 181
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Table 3 The maximums of net traction and the reaction
to dynamic load and their angular positions at a
lug face

EITEFR | fgh  BeGElEm | BHTE SREE
(%) (N ©) K77 (N ©)
12 444 167 543 160
16 ) 466 166 581 157
18.5 484 164 614 157
22 495 163 636 156
33 511 159 700 155
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