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Severeness of Transmission Loads of Agricultural Tractors
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ABSTRACT

This study was intended to investigate the characteristics of loads acting on the transmission of agricultural
tractors during plowing, rotavating and transporting operations. A survey was conducted to determine working
speeds and transmission gears most frequently used for each operations. The transmission loads were measured at
the input shaft of the transmission gear box during each operations. Time histories of the measured torque loads
were converted into a load spectrum and analyzed with respect to the S-N curve of the shaft material to estimate the
partial damages on the transmission. Finally, comparison of the relative damages and severeness of each operation
was presented and discussed.

Z 9 8.0](Key Words): W4 X 2 5} J(Mission profile), 4+t 2 7] & (Relative damage sum), -5 AHEH
(Load spectrum), 7} = (Severeness)

e EX 28, AHE AY, 23R 2H &
wrebA ohofaA Hakdnt.
gE A&7 = ESE QA 7139 oF 25~30% EdH 92 HZ, IEE 20, WY T 9]
g A s Fo Aol detd, EAE Y st £ 20 A B2 —ri} 2t Fol F7HH L 3
34 3RYE §o17] AWML $E wet AER o, AR AAd AP B, A=, & Fd
7153 7t2 o) A&7 8 AA S of . ojty. B&7| ZA ol F EAY A4 542
EdE §50 wel ARA N H&7E E RG] AME FYE AT AR AL AY &
As7) e 4% EUY Ad FH, Hd =2 = wHs
3, A4 45, A w4, A4 g5 815 Ss 5 274 Ns
ol T2 otd(mission profile)e] W& A&7 HAEIL £
g3t FaY 54L& FHsteiol &t oj2jd  EHo] o]F

1.4 =

[ac)

oft  m
2

ol HE, Walo] AE3E $5
So i@ dolEsl R 7Rk AA £
S BE 29 ZAIH Fa 23R
ol Aok s, E#, W47l e 2

* USRS TN EATE
“gdsE F9AERGDG JEAAB R

—417-



FE5U7IAREA) A23W 55 1998 10¥

99 HEES FYsoio} k.

2 ATE 2N A D Qs B4 EdE
Qd mzdes BHD, 29 AP HEERS
78] dakel 8=}

S ZEodg B4 s 2dE Y o
£ AYE ZAbstolop @k FUNE EAE S
ol Aejo] AL G5 24 AT $8HY
O UK(s, 1990, A1, 1996), W47} A9 BFlA
99 Ho] oh]7] WEe] 7 AHE AP UM T2
Bl £40 o] $57] = ol Yk,

W47]9 2y Rato] ghaiAE Gerlach(1966)0]
2 BHS BAE v Yok 19 S50 gatd W
Aol &gate £ Ay Bat 2aE AwRos
37 239 250%E 97 %= AOE eyt W
%719 3a ~HEH] g AFZAE Grubisic
(1994)] AT 7} 9o, 1= Bat AHEHS o] &
@ B2 £99 3 PHE AN FUhelA
= AT 7 (1995)0] F 7HA el =2 2hoA
58 AFe] AEHE 223 52 5, 4gA

AEES B & Ae P AAE o o
2. E2H 0|8 Ay
7} etz 0| g Azt

EdE Y F2 HYE AT AHE Alte BR8]
f3ted, 1996\ 14, 30~50 o} F EAY 46t)E
Hdoz o] g AHe zAEHAT (2, 1996). ZA

94 EdEE 452 Yoz FEARLAA F

Table 1 Annual work hours of tractor for till-
age and transporting operations

Operation Annual use (hr/year)
Plowing 130.8
Rotavating 161.8
Transportation 152
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Fig. 1 Gears used in tillage and transporting
operations.
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Table 2 Soil conditions for plowing operation

Surface | Soil Cone Index kPa MC
Type | Type Ocm Scm 10cm %
Paddy | Loamy
4074 | 5845 | 5998 | 305
field Sand
Grass
Sand | 423.3 | 593.7 | 8585 | 242
land (I)
Grass
Sand 457 | 5999 | 8462 | 253
land ()
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Table 3 Working speeds of tractor at a rated
engine speed

Sub

shift M H

Main
shift

Speed
(km/h)

2941156 73(99({139(18.8/24.6

Table 4 Specifications of tractor used for
load severity tests

Rated power 41 ps/2,600 rpm
Wheel base 1,900 mm

Front : 7.0 kN
Weight dist.

Rear : 10.0 kN

Front : 8~18 4 PR
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Gears (forward /backward) | 16/16

Transmission Constant - mesh
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Fig. 2 Distribution of working speeds for plow-
ing, rotavating and transportations.
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e = = Table 5 Fatigue strength of input shaft and
TS 1S N ouve ] values of modifying factors
o T almgren - Miner’s rule
a = = Material SCM420H, HRC 58-63
% 03 Mod‘ified Miner’s rule Ultimate strength 1,817 MPa
.g P mO?Uess Ratio I Fatigue strength 700 MPa
= ) Surface factor 0.624
I Size factor 0.876
M v n; e Numbe:yof Cycle: Load factor 0.577
Ni Temperature factor 1.010
Fatigue stress 1.0
Fig. 3 S-N curve for evaluating the partial concentration factor
damages on the input shaft of the
transmission.
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Fig. 4 Load spectra and relative severeness
of tillage operation.
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Fig. 8 Load spectra and relative damages of
major farm operations.
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