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Abstract: The purpose of this study was to suggest design criteria for the HMT (hydro-mechanical transmission) of
a 55 kW-class agricultural tractor, develop a simulation model, and evaluate its performance such as axle rotational
speed, tractor speed, and power transmission efficiency. In this study, the HMT comprised a compound planetary
gear and a HSU (hydro-static unit), and the compound planetary gear comprised two planetary gear sets. The HMT
has three gear stages, and the maximum tractor speed was selected as 40 kmv/h. The simulation time was set at
2736 hours considering the lifetime of the tractor, and the simulation was performed for each gear stage at the
engine-rated power conditions. As a result of the simulation, the axle rotational speeds for each gear stage were
39, 77, and 158 rpm, respectively. The range of tractor speed for each gear stage were 1.05-10.22 km/h,
10.74-20.17 km/h, and 20.70-41.40 km/h, respectively. The APE (absolute percentage gear) for the tractor’s
maximum speed between target value and simulation results were 2.20%, 0.85%, and 3.50%, respectively. Also, the
power transmission efficiency for each gear stage were 0-75%, 72-81%, and 69-81%, respectively. The simulation
results for the power transmission efficiency of the HMT were similar with the results of the previous research.
This was a basic study on the development of the HMT for an agricultural tractor. In future studies, it is necessary
to develop a tractor platform and evaluate the performance. The comparison between the simulation model and the
HMT tractor should be performed.

7|15 MH r  : tire radius, m
: axle rotational speed, rpm
v : tractor speed, km/h w, : rotational speed for the n™ output axis of
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P;, : input power, kW

P, : output power, kW

APFE : absolute percentage error, %
P, : simulation result value

P, : target value
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Table 1 Results of axle rotational speed and
required transmission ratio according to
maximum speed

Gear stage
lsl 2nd 3rd
Tractor maximum speed (km/h) 10 20 40
Axle rotational speed (rpm) 38 76 153
Total 57.6 288 144
Main shift
(HSU, Compound 1.3 06 03
Reduc?tion planetary gear)
ratio Range shift 1.7
Spiral bevel gear 4.4
Final reduction gear 6

SeEj’_\a Setz/a
< JINE Y
Set 1 Set 2
Fig. 4 Schematic configuration of compound

planetary gear used in this study
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Fig. 5 Power flow of compound planetary gear
according to gear stage used in this study



e A

v = (ZH2 + ZRI)ZSlel + (ZRQ - ZSI)ZleRl

! Zpo (Z51+ZR1)

v — (ZSQ_ZHI)ZSI(USI+(ZSQ+Z51>ZH1‘U}21 3)

? Z52(251+Zm)
Zgwgr T Zpwp
T+ Z @
S1 Rl

AZIA, w,& BEFAE7I n & 285 A
£5, wg,© n HA FA71o] AMES 47| 3
E£5, wy, v n BA FA7] AES F7]of 3
&%, 7, n WA $4710] AES] A7lo] A%,
Zps n WA 4710 AES @7 Q5E U
EbdiT)

B3 7101e] AYL Table 29} #Zo] AA3}
Rom, B AFdAs F MY FAd7Io] AES
1o} s, AAY A, AL SLsA Yt
AT

Table 2 Specification of compound planetary gear
for HMT used in this study

Planetary Sun  Planet Ring
Items
gear set gear gear gear

Number of teeth 20 18 58

r Pltch( r;lﬁ;neter 50 45 145

Face width (mm) 22
Number of teeth 20 18 58

ond Pltc%gﬁ;neter 50 45 145

Face width (mm) 22

A WA

2 1
==

fra710] MES A7)0l F7]ofe] 34
AR AFe] Az} AR AX|(HT-42,
Kanzaki, Japan)e] B4 3L =E sl A4bst
Rom, A AYDE Table 33 Z2th ojuf, A HA)
87101 NES A7 IALEEE A A9
A7 3ALEEQ] 3000 ppmO.E AAI}RoH, FY
I} Y wE mF ALanh A HA {471
o] AIE9] #7]o] A 2 3%

1 2200 rpm o2 A A3
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kW-class agricultural tractor used in this

study
Item Value
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Fig. 6 Simulation model for HMT of 55 kW-class
agricultural tractor used in this study
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