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< SUMMARY >

| CODE NUMBER | D-01

Purpose and
contents of

research

(O Purpose of the research : Developed multi—purpose small—sized
cultivator and working machine to improve the workability of
the elderly and female.

— The current agricultural machinery industry is largely middle
aged, male—oriented high load agricultural machinery is
mainstream, But The reality is that the elderly and the female
workers are the majority in rural populations. especially, There
is a limit to enhance the mechanization of agriculture in the
present system where the proportion of farmers engaged in
Field farming is high

By developing a low—cost multipurpose small—sized cultivator
easy to use and safe for female and aged farmers and capable
of various tasks before and after transplanting seedlings. the
goal 1s to contribute to the improvement of the economic and
social (welfare) level of the farm household by increasing the
efficiency of field farming work, thereby improving the
productivity and the farm income, and lowering the work fatigue

¥ Major sales markets: Domestic and Asia (China, Southeast

Asia), Latin America, Europe

* How to Sell the Product : Domestic and overseas sales
network and overseas agent of ASIATECH, the host
organization

— Optimized design (exterior design development) and ergonomic
design (low vibration and noise, low center of structure) for
the using people (female, elderly people) that can be higher

aversion to machines than young people

(O Contents of Research

Main Content

— Realize Low weight / compact design : Easy to loading and
moveing (Based on this model: Development of 70kg or less,
compared to competitors |)

— Realize Low center : height 180mm | compared to our
company cultivator, Center of gravity 3cm down

* Keep working height

11




* Increase stability Product stability 1
— Low vibration and noise :
Based on the current other production model handle point
(operator's hand position)
Improvement  from  60~50m/s? level  with  80m/s?
Designed for low noise Low vibration interlocking.
(Cooperation with our engine company partner
— minimization of engine vibration)
— Develope compact machine capable of operating various kinds
of working machines
— small—sized multipurpose cultivator
— Field farming, Development of beyond the major basic working
machines of the most used work(More than 6 kinds including
transportation machine)
Ditching Rotor, rotary, former, Vinyl Mulcher, ridger, etc
— For the best machine utilization rate, Use as the harvesting
machine and the transportation machine when the farming
season start
Develope small sized transporting cart type working machine
(It is possible to substitute for traction such as general walking
wagon, also The elderly can transport heavy loads of 120 kg or
more by transportation machine
namely, Small Cultivator+transportation machine
—walking type Power carrier)
— Structure design that can be transported in the luggage of an
SUV as well as small pick—up vehicle.
(Handle height multi—stage)

Institution, Summary of research by year

— the host organization : Development of small—sized multipurpose
cultivator Platform and Small Miniaturization Technology
* 'The first year : Development of Core Components and
Prototype of Multipurpose Small—sized cultivator
* The second year : Performance tests for major tasks,
commissioned agency analysis data Reflect the design
Cultivator supplement and second Prototype Optimization

(Including development of rotary working machine and main
body)

12




— Consignment agency 1 : Development of a transport device
technology of Multipurpose Small—sized cultivator
* The first year : Fabrication and Testing Transporting machine
prototype of Multipurpose Small—sized cultivator
* The second year : Evaluation and optimization of the stability
of the transportation device operation of Multipurpose
Small—sized cultivator
— A cooperative institution 1 : Development of main working
machine and effective mounting techniques
* The first year : Design layout of main working machine and
develop a prototype
* The second year : Develop Efficient Mounting Technology and
Analyze Operations Efficiency of Multipurpose Small—sized
cultivator
— A cooperative institution 2 < An Analysis of cultivator
Technology by Workload, Agency transfer and development
summary
* The first year : Analysis and design of major power systems
of Multipurpose Small—sized cultivator
* The second year : Simulation Model Validation and
Development of workload analysis and Interpretative

technique

Research
development
performance

(O Technical performance
- IPR

Application of 4 patent (the host organization 2, Cooperation 1,

Consignment 1)
Utility model 1 application (the host organization),
Design 1 Registration(the host organization)

— technical certification

Technical guidance test (Foundation of agri. Tech.

Commercialization & Transfer) 1
the report the report

— Technical training 2 times
execute to other people except female farmers / agro migration
people / agricultural equipment maintenance workers

2016, 2017

— Completed development of an ergonomics / ease of use system

13




Operating equipment Centrally (handle) arranged structure,
especially for the elderly and female, Improvement of
understanding and convenience, Visibility T and simple

structure design — Universal design
1) Design and application of quick hatching system

The chronic problem of Existing multipurpose agricultural
machines, In particular, it is difficult to replace the working

machine

— Replacing the working machine is easy even for female and

the elderly. (patent application)
2) Development of a narrow—width steering system,

Available in vinyl houses and narrow grooves (patent

application)

(O Scientific achievements

thesis (Non—SCI)
Korean Journal of Agricultural Science

43(4) December 2016 1{f register

Academic presentation 2 times,
ASABE 2016
Korean Society of Agricultural Machinery 2016 Spring

Conference

(O Economic performance

— Exhibited at agricultural machinery exhibition 2 times,

2016 KIEMSTA,
2017 Gimje Agricultural Machinery Exhibition
New recruitment
2017 Host organization 1 persons
Report agricultural machine prices in the first half.
, 2018 Q1
— Commercialization, 2 models : Small Rotary, Small ditching
rotar
Small multipurpose clultivator main machine & rotary main
maching — prototype manufacture (Host organization)
Diversification development using this machine makes it possible

to replace various agricultural machines.

14




— Attachment work machine, prototype manufacture (Cooperative

organization)
— Ditching, Rotary, Former, Ridger, Vinyl mulcher...

(Development of miniaturization of many working machines

is completed.)

— Development of conveying machine(cart type) & Prototype

(Consignment)
— Expansion of (Farming season & utilization of harvester)
— Design a production system that can be used with existing
mass production lines.,

— Assembly line replacement Jigs and other production

and sharing of devices.
— Applies more than 30% compatible design of parts.

— Reduced prices by massing parts.

Expected
Contribution

(O Technical aspects (Utilization of newly developed technology.)

— Expanding the range of new technology applications that
incorporate ergonomic systems.

— In the meantime, the burden of attaching and detaching a work
machine, which is a problem of multipurpose agricultural
machines, has been utilized by the guide type quick hitch
system, so that it is possible to replace the work machine easily
by anyone but quicker than before.

Therefore, if various types of working machine are developed,

it 1s possible to perform various farming operations with one
machine. This contributes to the activation of the machine
development,

thereby inducing the development of the new technology for

agricultural mechanization and providing the opportunity of the

virtuous circle to increase the rate of the farm machinery.

% Can be used by anyone without difference in gender and
strength. (Adult standards), Representative example of
Universal Design

% Developed as a modular system and can be applied to
various models.

— Overcoming the limitation of the transmission width due to

the steering. — Use of narrow steering system.

Female farmers have high rates of field farming in vinylhouses

and small furrows. Therefore, it is possible to develop the

15




steering system with the minimum width and to wuse it
effectively. In conclusion, it is expected that not only the general
agricultural crops but also the various crops In various
environments will be highly utilized.(iron wheel standard 250mm
or less,, tire wheel standard 300mm or less, It satisfies the
width of the furrow and at the same time the form of the wheel

is wide, so the work stability is high.)

% Conventional conventional narrow—width machines have
no steering system.(Change direction by force)

% Since the wheel width can be widely used at the time of
assembling the wheel tube, it 1s very excellent in its
usability.

(Vinyl mulcher, Former & etc...)

— Securing the superiority of technology on imports
and other competitive models.

As many foreign manufacturers are entering the home market,
we expect to gain market dominance in the same products with
the same technological competitiveness.

— It can serve as a base technology for various kinds of
female—friendly field work machines to be developed in the future,
and it’ s possible to improve the level of domestic technology
through the acquisition of the original technology related to the
cultivator and to activate the related development accordingly.

(Application and registration for IPR)

(O Economic and industrial aspects

— In the agricultural machinery industry targeting young men, the
proportion of the elderly and female who are highly dependent
on simple forms of farm equipment is increased, resulting in
higher working efficiency, which leads to an Increase in
agricultural productivity.

— expected to improve farm income.

— Korea is imminent in the demographic decline and aging society,
and in rural areas where the labor shortage is more serious, the
elderly and female farmers occupy many of them as substitutes.
At this time, aggressive use of agricultural machinery will improve
the quality of work and work efficiency, through this, it is

expected that the leisure time of the rural area will be increased,
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thereby raising the overall living standard of rural society.
It is also expected that this phenomenon will naturally lead to an
influx of population into rural areas.(return to farming)

— In addition, it is possible to improve the working conditions of
farmers and increase the profits of farmers by increasing the
working efficiency of typical middle and small farmers as well
as the elderly and female farmers.

— Promotion of sales of various agricultural machinery stabilizes
the management of the manufacturer, thereby providing
sustainable supply of domestic agricultural machinery and
investment capacity to develop new types of agricultural
machinery.

— we are Pioneering export markets of small farm machinery with
price competitiveness and quality for advanced countries interested
in self—cultivation because they are interested in aging and
healthy food, In developing countries such as Southeast Asia and
Africa, purchasing power of high—priced equipment such as large
tractor is lowered. Therefore, in conjunction with the government's
support, we can expect additional sales by targeting export
markets that have not been mechanized.

— Especially, it is expected that the mechanization rate of the
crops will be improved because the participation of female in
cultivation of the crops is increased.

(Specialized in vinyl house)
— It can be applied to various kinds of crops, and if the work

machine is further developed, its usability is very various.

— Graft the production technology of compatible design and mass

production line.

In order to reduce the purchasing power burden of the target
person, we will concentrate on the development of the popular
model (mass production). Minimize the cost of products by
maximizing the compatibility of common parts and designing them
optimally and by combining production technology to enable
simultaneous production with existing mass production line.
Through this, we expect users to expand their purchasing

hierarchy.
— Expect to improve the mechanization rate of various field
farming by 1improving the accessibility of agricultural

machinery.
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— Similar competitive products will cost between 3 million and 4
million won. Domestic products are expected to be priced at

around 2 million won, which is competitive with imported products.

(O Social aspects

— It 1s expected to contribute to improving social leisure activities by
creating a low—cost small farming machine line that can be easily
purchased and contacted when a person who is not a professional
agricultural man is engaged in rural life (weekend farm, etc.).

In other words, it 1s also expected to provide agricultural
machinery suitable for aged farmers, returned farmers, and urban
farmers, thereby revitalizing agriculture in suburban areas,
expanding agricultural workers, and creating new agricultural areas.

— Many existing female farmers are taking labor — intensive
production methods limited to the use of simple farm equipment.
Through the education and publicity, it is possible to improve the
productivity by shortening the working time and the scale of the
agriculture by utilizing the professional farming machinery, this
enables female to take initiative in agricultural activities, which
can be a stepping stone to actively take part in female's social
and economic activities.

— There are many people who want to work in old age for the
purpose of life or health maintenance, but accepting it is a social
problem. This can be expected to bring benefits to the local
economy and reduce the labor shortage in rural areas by
changing their interest in rural economic activities.

— Patent application of relevant technology, publication in domestic
and foreign professional journals, promotion of prior arts in
agricultural machine media (agricultural machinery newspaper,
farming village newspaper, monthly farming ...), and by spreading
the competitiveness of domestic agricultural machinery, it is
possible to improve the image of domestic agricultural machinery
and to change the perception.

—  Contributed to the improvement of sales of domestic

agricultural machinery.

Keywords

Agricultural Elderly or Multi—purpos
. Small Low cost
machine female e
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1}) Specification % 9&/&E3] FA Fx

(1) A%

Overall Length (mm)
Overall width (mm)
Overall Height (mm)
Weight(kg)

Model

Type

Displacement (cc)

BODY

Max. Qutput  (kW/rpm)
(ps/rpm)

Fuel Tank Capacity (L)

EMNGIME

Fuel
Starting System

Main Transmission

Main Clutch System

Tire

Wheel Width (mm)

P.T.O Rotation (rpm)
Transmissicn
Driving System
Max. Rotary Width(mm)
Type

ROTARY

625
1130
I
FJ180G
Air Cooled 4Cycle OHV
179

4.6/1700
6.3/1700

28
Gasoline
Recoil Starting
Forward - 2, Reverse : 2
Single-Belt Tension Type
350-7
190 - 290
791
Forward 4, Reverse 4
Bevel gear type
420

74
GB180
Air Cooled 4Cycle OHV
181
4 6/1800
6.3/1800
23
Gasoline
Recoil Starting
Forward - 2, Reverse © 2
Single-Belt Tension Type
350-7
170 - 205
750
Forward 2
Bewvel gear type
420
RSU4M1

a3 21.

TZ% 4 Ed Specification
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Overall Length (mm) 1530 1540
Owverall Width {mm) 610 630
BODY
Overall Height (mm) 720~1035 1060
Weight(kg) 67 (Except Rotary) 74 (Except Rotary)
Model GB181LN GB180
Type Air Cooled 4Cycle OHV Gasoline Air Cooled 4Cycle OHY Gasoline
Displacement (cc) 181 181
(kWirpm) 4 6/1800 4.6/1800
ENGINE | Max. Output
{ps/rpm) 6.3/1800 6.3/1800
Fuel Tank Capacity (L) 36 23
Fuel Gasoline Gasoline
Starting System Recail or Key(option) Starting Recaoil Starting
Main Transmission Forward : 2, Reverse : 2 Forward : 2, Reverse : 2
Main Clutch System W-Belt Tension Type Single-Belt Tension Type
Tire 350-7 350-7
Wheel Width (mm) 200 - 500 { Double width tyre) 170 - 205 (single width tyre)
P.T.C Rotation (rpm) 710 750
Transmission Forward 4, Reverse 4 Forward 2
Driving System Center Driving chain Type Bevel gear type
ROTARY
Rotary Width (mm) 500 420
SCR-500 RSU4MI

Type
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= S Z] =&
9) 15T ¥E HF)
Group Code
T8
MNote
No. 1 27 18 2
Main Group Sub Group
EA0H Ao =2A
1) AA300-G0101 = QIS 2, Ak 2T AR
) AA200-G0100 EATATR ) Transmission case Assy T =
Group, Transmission oA DA ZEH 7] OfT
EADIH SHLT01 A .
&) FEETISEIEHIL Transmission main shift gear Assy
EZADIH REHET| O RA R
H GRELKEIE Transmission sub shift gear Assy
EATIH SR A .
48 GHELMENDD Transmission drive chain Assy
EARLAE ZSSHADA .
A GRELREIIE Transmission steering clutch Assy
EADIE RYUSHADA .
9 GRENREINE Transmission rotary clutch Assy
7)  AA300-G0201 EEFEH 02
3 AA300-GO200 | EERZ|F0|&,7|0{ ZE2HH Rotary case Assy
Group, Rotary case & gear 5 AA300-G0202 =ep2iH 017 T
Rotary chain & gear Assy
BEH QA O AEZ A HEH A O A EE A
3 AA300-GO300 Group, Connection chain 9 AA300-GO301 Connaction chain & case Assy
AT S = HUBA
10) AA300-G0401 >
. AAI00-G0400 It EIE £ngine & Frame Assy
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WA =] s} = 5 W Rk
< ¥ <
d < % &
e BN AF AF = 2 AFY
WA =Y & = 5 Hhoi)
< & <
Z 3 X
=373 3 % X
5 Bl 2] A~
“(ng T A z X G5 ol 9
- e 24 AA
¥ 8 7)) z 3t X
WA = st s} X
< = X

23 70 2% 9 44 @)

bie] 7o) bgA I 2ol

of lof M {4 Al o]

FAFE (3 3)
ol .
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4) md F47], A AR A

7 ASF-250, F%7] (R/A=

MODEL ASF-250
AsIA SMALL FORMER
HE
Overall Length {mm) £10
us 900
7| AF2E Overall Width {mm)
BODY 3
Overall Height {mm) L
=c
=
Weight (kqg) ®
BT _
=0 =% 1Ct
Running gear ratio T
Work efficiency e 40 min / 10a
T ==
Mimetic diagram
M
s=TFS HE
Round = - 30
— 5=E5 MIN (cm)
A Z|of 50
MAX (cm)
A 20
FE=0| MIN (cm)
H E3w 25
MAX (cm)
AEH[ 25 (em)
Winyl widty of mulching 7510
RO T r A _1
=
Work SPEC
AbCH 37| QAT u
Mimetic diagram
e ]
= H= 30
e =545 MIN Ecm)
Square = M.ﬂi I 60
type i(u:m]
CoaI 50
ES05 MIN (cm)
E E3w 20
MAX (cm)
A=
Coig 15
===9 MIN (cm)
H 3 12
MAX (cm)
AEH|ZS (cm)
Wiyl widty of mulching 75~ 120

19 121. SF—250, &% 7] Specification
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) ASM—120, Bv]d¥H7]

MODEL ASM-120
AsIA SMALL (VINYL) MULCHER
wE 000
Overall Length {mm) 1
dq= 000
AL Overall Width {mm) 1 1600
BODY il
Overall Height {mm) ol
=3
Weight (kg £
STl =% CH
Running gear ratio e =
LEEE =108 2 =
=] MAX) =000
Work efficiency 10 (MAX) 2,975m(=9 )/ hr
ALOH Al H
A8 37| BME
Mimetic diagram
E=== A
Round
Type ESES
EETE MIN fcm) =0
A =1y
MAX {cm) i
= 20
ZEE0| MIN cm)
H =y
MAX {crm) 26
ALEH| S £ (cm)
Vinyl widty of mulching e
- A
H
Y 37 2ME H
Mimetic diagram !
SEnA /
Work SPEC
B
e | 20
Square TEHE MIM {cm)
Type A 2|
MAX {crm) 60
_ 2 50
THGE MIM {cm)
B =0
MAX fcm) =
£ B 15
ZE=0| MIM {cm)
H =y
MAX {crm) 18
ALEH| =& (cm)
wWinyl widty of mulching 75~ 120
A
e 37 BME
=g |Mimetic diagram H| ! ,r"
Flat v M
Type EIES
== MIN [cm) 40
{Option) A =y
MAX {crm) 120
ALEH| S £ (cm)
Vinyl widty of mulching 5150

1% 122. ASM—120, v d3]E7] Specification




5 Z A7 Lay—out @ A4 3
7h ASF-250, 2% F37] (Ad5/5w 4

(D) 1A E (EH)
(2) Hxo FHRE A o 9l

. — 2719 ‘ZEEE A & 83 24
vl 449 g5) FHEESe ZEH

o} WA 2HUow FYrts

FE& £3 IHn(R0mm—e0omm)

[

£

U?l_t‘

Al
4

(f | m=wm |

450
£
1N

A%€ = Rjos
FEL4E A4

/
AN d& %% /

- % B8 0 A2R

79 123, 1A% lay—out (M EA S ¥
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1) ASF-250R(Ridger) 23 FHWEY] — 2a3pd% 714 PP#
(1) @ ZAA712 FH7)¢ eV E A8 AHg7testez &84 o9
(2) AdF®d olyel Ay AFAEY 2FAEALE F8 Qo] AHE 7Hs

FRA9HawER
> F e EDS] T
= uloZwes]z
AL}

(el 23 =)

19 125, 2xPA % lay—out (FHWIED 7|4)

4

= Qv zolu)ap

7

9 126, 29 FHMEY] AAGH (FHSHE 4TS, e2FS, E)

114




th ASF-250A F#H7], (A4

(1) Lay—out

680

A

Al Abg
ol Als
M 785
& 750
jiln) 680
2 &5

= 300~500
wol |200~250

9 127. ASF—-250A, F97] Lay—out

(2) &9 74H 9 AdAe| A~ BE A

r— - E—
wamm = PTO % wAR Ha)

| SE— l Lil 27
- o
. 7 |
4
it N

a9 131, FEAel A 2%
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Zh) ASM-120 438 HjdyE7], 13d% (Iiky)
(1) Lay—out

A5 A

e B
fuk13 1161
il 900~1:
w2 760
#a(s2 £8)
F_ [300~5
=o| 200~2!

(2) BANEEA 23 FH + v

1540

g o -
T——er
1% 133, FA IE7] (FEH+HIE Y E)
B =) (% : . |z
T =2 (4) AAA A O] 2~ _ 2 | 2542
. | Aol | &S | AlAol A
Q57 | Azl |+ | PTOS - 54 | (rpm)
ATC, SH 67 146 11 25 0.202 | 10 | 18 | 0.112 | 201.9
dE(KBT) | 73 150 10 25 0.195 | 10 | 18 | 0.108 | 194.7
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vh) ASM—-120A A3 Hjd¥&7], 223d % (AYs)
(1) Lay—out

(7h oA/ H A (AREES) el E AdEsdt 9 G dd ) selAs At
o % A7) AHE wAo] dxkel wla Wl gH] tio] o] B thRbAlolA
el et i e o] miwg

(A, FH71H il 2 A B9 U g _olMeote Aly) u}
b 428/ A 43 ATl BAEE WFALS B4 gekste] AAR
A sddY A typedd.

% BF 29 ]

o

)

293 AR - 2AdE FEEeEs g8 (B E

Brooft L
ol Job B
{ H-U

&
Re)
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v SH-S120L
(1) Lay—out

%700

oh2 2 1) B

__E_

1300

Rl == AR

>
[=)
o

DH-5120L

J
0

o

1200

bl

1060X840X1300

SR b | oe

4-~10M

1. 238 320 Jels

2 IV BELT 234

3 &EEa B E ek

1050

4, HE3 2 HH 2SR

5AEZEE Sl TZ 2

1% 136. SH-S120L, H]

(2) ApFE

T2 7] Lay—out

P4 SH-S120L
&= (0) 120
=71 (mm) 1,100x1,100x1,300

2+ 2 (mm)

4,000 ~ 10,000

2k 45 (km/h)

4 ~ 8(#E7] v-8)

A
X

@ O W=

kel

25. SH—S120L Specification
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AH SH-CB800 B34 A7), 2xd%=

(1) Lay—out

oh 124 (24 3

Al Abg
TP | SH-CBBO
s Al
S 532
ug 500
g 620
=gy
= 370
ug 400
Mg 2
e atg
#4% | SH-CBE0O
o= Al
Ty 532
wE 200
Ha 20
=elglatet
= 370
Rk 400
Az 2

532

19 138. SH-CB800, A7) (Auto Hitch type) Lay—out

2 SH-CB800
P & (m) 800
247 (mm) 400

24 %= (kn/h)

4 ~ 8 KM/H((¥27] ti-3)

¥ 26. SH-CBR00, #47] Specification
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6) AA7] BF A3, AF #A

7h Zb A7 AE R dal Bl A A 9
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) A7) A& A
(1) ASF—250A, &%7]

ml

I8 140, FHEA7] 24 2L PTO 92

(2) ASM—-120, 957] (FH7]

I 141, 932G 7) 2A 2D Lyl

(3) ASM—120A, 1YY E7] (HLF)

a9 142 AjdyEY] A]7] 24 9 S5z 245
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(4) ASF—-250R,

I 144, AEART7] 24 8l 24T Fx

(6) SH—CBS800, B&HH A7)
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7 53 €4, AU o & A
7h /?%?17] 2HUy A

> ,ﬂ.;:;._-;f_’\’ ,LL.' ,.-f:?- \ Illf\ ]\
:'I ||i|' B [
@
a == M'E= — =
H III|I "j I;
4 1]
T
“‘1\\'_.3_1[ |
1% 146, €4 e
W) =4 e
(1) A3 Ad4xE 2= 55 257 94 ZA
(2) ¥ 7= #H7IY BL7] 59 w8718 A7 Y70l ZEEH A4F w449
2 sk BEo Ul SE) AR 5 ke 4317] Aole] 94
oA, ol& zte| HA(AHAY) AF Fele ERdE e FRALR
g
(3) =93, 10-2017-0049107
(4) 294}, 2017.04.17
8) FH7] 2 FHEAIAFT] AFAY] F3AH AE
7H Al VR
(1) £71, ofAletd
(2) A&7, FH7] 2 SA957](SH 1))
(3) ofAlotd]l LA Al
W AE g
(1) F3H71, 2ot 9 2s] el A9, vk
(2) A&57], Zrd5et 9 2S] AE A, vk
o =4 (F4, 95
(1) F5 AR @ #0](250mm), 3% (400mm)
(2) AFgHld AFeF @ % 1000mm
(3) Zd= Id54 0 Ho 202rpm
(4) 7] PTO =9 : #Hd] 826rpm

(5) FHEANIE7] AEAD £
(6) FFdEATE7] AAC| 2~ &)

© 11:25 (Hd 363.5rpm)
0 10:18 (Hd 202rpm)
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Hid AR

1,000mm =

(

] 7HAd A

2] A

149.

A=
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tl
)

she

S

373

2 HAbEY] F5&
45mm o= 7fAsH (BAY

g} o
T

_\T,ﬂ_

[¢]

A

d

85mm< Ag

%o]

ECR

5
T

(1) A7z A=7F 9

B

=
=

=
N

= &

w7) F9 HEd A9 wdel g7 oy

=
-

el

ook

=

(2) &9 dg ¥

Iz
=3

d% : SH AA
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% 0= £ Bey] F2 FAY wak 34 N~
D 923 29 wey) Fo AP F8 5
b 7] AZ AnE A
(1) 8 AZ AxH

a3y AL 9 BHAHAT7R2)
H 2 i i 92)

b 954 28 #9r)e Fo AYGFE Rddetr] faiM= Adalel Aol
7= FetE Sk o] a8t #E7) oy A5 ol TEAIY
= 7= AdAlel #sHel 7= FekE %755]3}% e BRE XGPS
skt LA ofAlobd] it o] thEA &Y #e]7] ASC-6202.% 8 s}
Fom AdZe ZHFo| EIAMA T27 Hollow Flange BearinglessE €4

I" 151 AS AlA" Fe FE (WA AZE, v E8, BEAAA)
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EJHMH(ZH)

£ JHM(AEH0[E)

I8 152, EF AlA BaE
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Accuracy combined error (%FS) +/— 0.1
(Max error) non—repeatability (%RO) +/— 0.02
effect on zero (%RO/TC) +/— 0.02
Temperature effect on output (%/TC) +/— 0.01
compensated range (TC) 5 to +45
operation range () 0 to +60
output (VDC) +/= 5
banwidth (Hz) 1 kHz — 3dB
Electrical supply voltage (VDC) 12-28
supply current (mA) 90
electrical connection 12 pin binder
resolution analog
safe overload (%RO) 200
cyclic load rating (%RO) +/— 70 peak
Mechanical balance grade 6.3
DIN ISO 1940 '
IP rating 54

X 27, EFAA L ARk

hH =A% Faldole = NIt (National Instuments) 2] DAQ NI-USB 6212¢]
St

Rew, USB LEE Sl AN tAaEdo] s At

Q= =

Fedniwricssane

SIS FEIIIRFaEwwaE R

—

1% 155. NI-USB 6212
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L 20~ 70mm

(@H ol ¥282 ~¥¥E]7] ASC-6209] F2AFeFoltt. §HA] %2 Mitsubishi
ite] GB18OLN <¢lx-& ARg-atlom, uj7]&2 181ccolt}. dzle] A A=
2 1800rpm<¥ o, 3.9kWo|H, Al A g 7t&o|a, A8 a83L 3.6L
oh 24452 AR 19 o), 1.3km/h, , 1.8km/hel™, PTO W
S g, 93] Zh7 2xtolnt

]

o
> T
\\)
i
e
R

A
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2] ASC-620
A% (mm) 1530
o A% (mm) 610
713 A3 (mm) 960
=2 (kg) 93 (7] + F+=7))
Rk GB180OLN
54 49 4374 OHV
4715 71w
HAnE x 9y 68 x 50
(mm)
gA] AR w715 (cc) 181
A7AZ% (kW/rpm) 3.9 / 1800
#HU &4 (kW/rpm) 3.9 / 1800
Ase gL () 3.6
AR 7H4
Al w2 Y 7Y AEFE
- LA B Ay S
EEAE
(0 330)
=2y HE ®lM 2
Ty A3, T
AE A9 3 15% 320°
Ns st =4 4 A
A7 19 (km/h) 1.3
A A7 2% (km/h) 1.8
A7 3¢ (km/h) 4.0
52 19 (km/h) 1.3
Lok g, 93d 2 2%
PTO . A4 1 335, 1% ¢
3]A45 % (rpm) -09
75 A AE] =gfolH why
P S
3 A% % (rpm) A ¢ 223, A5
=g ~ 473
A% (rpm) 250 (474+ 350)
AE7 (rpm) 290
g #5976

b

28. 238 2]7] ASC—620 Specification
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W 7] AF AlxE He ASF AE
(D A 2% x4
UhH EAAE L AAGE AT 7FEE e serol| A 283G 0w AT ] 9
Bk ml# A EFaEAlA WTI100BE o] g3sto] Z4skth B
cone index+ Daikijite] DIK—55212 o]g3le] =435t on, g
DIK—5508*€ o] &35t SAsIsY. A v E Aste] FREFEFo] thA =3k
3, AdEE gh G SAHRY. A G 7o) BA] 9o} EYEi=
2892 SHAHAY. AP AP AubF o7 AHPARtEo] AYst= 271E 1L
sto] =S 13 AsYst $of [astitt. o] o] EFAIFA] EF 21
F299 E
Cone index (cm) 38
} (Kpa) 2605
T TF (%) 30.4
Eok 2% (T) 28.9
A7) AE=% (dS/m) 1.75
AdE (N - m) 18.5
X 29, TAAANEA EY =1
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(a) DIK—5530 (b) DIK-5503
I8 160, E¢F A=A

Measuring range Penetrating 147 to 2452kPa
resistance Depth 30, 60 and 90cm
Spring 49N / 50mm
Cone top angle 30°
Cone cross sectional area Z2em?

) Automatic drum revolving
Recording system

record
Outside dimensions W250 x D110 x H1250mm
Main unit weight Approx. 3kg

3% 30. DIK—5530 QAR
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Measuring range

211-2452kPa ~ 0 — 60cm

Spring

490N / 50mm

Cone

Top angle 30, sectional area 2em? & 6em?

Torque wrench

37 23N/m

Outside dimensions

W250 x D110 x H1250mm

Total weight

Approx. bkg

kel

31. DIK-5502 FQA}eF

1

9 161, ESFE44 WT1000B
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0-5V, 1-5V, 0—-1V, 0—-2.5V
Analog (linear output)
Signal output 4 — 20mA (linear output)
o serial TTL level
Digital
9600,N,8,1 (RS—232c¢)
Moisture 0—99.9%
E _
Measuring Range EYEC 0-6.0dS/m
Temperatur i
0-60 ° C
e
Moisture = 1%
E
Accuracy EYEC + 0.1 dS/m
T t
emperatur + 05 C
e

Sensor type

FDR2 (Frequency Domain
Reflectometry)

Operating temperature Range

0—-60"°C

Probe length 11.5cm

Size g 48mm
Power Supply DC 9-15[V]
Current 25mA
% 32, EGFEAIA WT1000B ARF
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(2) 44 ¥H

o)

FAAEE ARG 2104 PTO 93] 14, 2@o 2 F 47H+] o
egstglon, 20me G AEAE A AGsivh. Ad4ATE B A2 E

g Az 14 F 47e] 2604 Aaon. AR 4w 247} 335
W= Agatgon, S Aeld Eaolth AES A AHdA 2
317] A7kA el £95 EA9) 20m A F A4S oL o H38 Ea5}
Ho kel FgS F7] Wi dlo]e = 10%2Y%E 90714 2] HlolHE 7]+ 2o
2 3tk
driving PTO working depth
o3 d 1k
A7 1% ik
g3 2k
A8 1o 50 ~ 100 mm
A7 2w e
o34 2%
E 33, XFAIE B
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T= A4 F"ﬂ et TO]'?“ %

7 A= 19 164, 165, 1669 2ok Zdxr7t By AZES Hu= 74t & AR
1%, PTO 93 A1 AeoA 2detddct ¥ FAE A3, F E4+ 11.64Nm, H+t

al7] fldl £ZAEA 20mE FA AP o

)
Y=

FF Hxk= 3.69% dEEH A T 39A =4 w24

AlZE Al ol Ed Fell 9
3ol Halrt AA =AU
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Torque, Nm

Torque, Nm

30

10

30 50 10 9%
Time, $

% 164, AX1e, PTO 934 1 54 A3 (1)

10

30 50 70 0
Time, §

a9 1656, Ax1d, PTO 93d 19 54 A3 (2)
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40

30

Torque, Nm
[ad
[=3

10

10 30 50 70 20
Time, S

1% 166, A1, PTO o314 19 =4 A3 (3)

() AR 19, PTO 938« 2%
s AlES AR19y PTO 93] 2xbelA o] #gozx, Alg Axs 19 167,
168, 1699 ol yetwtth T ZAYA A3, B EAE 18.05Nm, Bt EF HAAbs
5.21% e

50

Torque, Nm
~
o

10 30 50 10 90
Time, §

9 167. AR1%, PTO 9314 2¢ =4 A3 (1)
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&5

w
o

Torque, Nm

—
w

10 30 50 70 %0
Time, §

9 168. AR1¥, PTO 9314 2¢ =4 Ay (2)

50

Torque, Nm
ol
v

10 30 50 10 9
Time,

9 169, AR1¥, PTO 9314 2¢ =4 A3 (3)

(th AR 2 PTO 934 1&

O AlES dX293 PTO 93d 199 #AHFo=zx, Al dae 13 170,
171, 1728} #Zo] vttt XAIYE Ay, P EAE 17.67Nm, F EF AXE
4412 el Ay 5 2904 =3 454 ZGET) o) B4 Fof 9ste] Rt A
A FAHRoH, o]Ede] Q= AHES AUdA ZAgH7E Adel| @A) ok e oA
T35 oto] ZAl vERETH
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50

Torque, Nm
N
w

10

50

Torque, Nm

30 50 70 90
Time, §

a9 170, A2, PTO 93d 12 54 A3 (1)

10

30 50 70 90
Time, §

I9 171, AR2%, PTO 9314 1v =4 A3 (2)
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30

~o
o

Torque, Nm

—_
o

10 30 50 10 90
Time, §

O9 172, ARA2%, PTO 9314 1v =4 A3 (3)

(h A 29, PTO 93)d 29
Uy AlEe 29t PTO 93 2delA e Aown, A3 Aaie 19 1737
ol vebwkth 2AAE Ay, Wit EAE 22.98Nm, 5 AXE 6.39% HERETH

=3

50

~
w

Torque, Nm

10 30 50 70 20
Time, §

79 173, AF2%k PTO 934 29 =% Ay}

143




p
f

EFAE Ay, AR 2d 2OA FAHE EAVE AR 19 A SHE EA
t AA vebged, PTO 934 15t Hoh PTO 93d 2¢od & E37F 54
Aok HAHEAE AR 193 PTO 93 29 ZHoA 48.32NmE e o H,
Eds A 193 PTO 93 19 24 2.84Nm=Z YElST B Ed+ A7 2
G PTO 9314 29k 7oA 22.98NmE 7Fd IA vEwon, Az 193 PTO ¢

A 1 271494 11.64Nm=Z 7H3 24 vebs:

5
&

ol A EE Fotol ¥ EA HolHE &gty uuA 29 werld Fo
N5 BAagE o, AR A, de 58 edtel ndy 3 4 glon, Ruly
g g dsBrrE @ u, ofil TAAAAY dHeolHE AUt VEer 48 ¢ v
L aad =

7 % = oz
Aol v HA E4 | HY E= At B g
(Nm) (Nm) (Nm) EFHA

A= | PTO 93ld 19 2.84 23.12 11.64 3.69

I pro 981d 29 | 341 48.32 18.05 5.21

a= | PTO 934 19 4.52 47.63 17.67 4.41
2% o3

PTO o34 2% 4.53 47.21 22.98 6.39

E 34, FEAYA Al dels fet

Oh GEd 23 welrle Fo A9RE By 4% 7] daAE 29
4o A7lE BekE SR gol Fadth Belr) oy FYF o

EIAA S ZE] Ao &gl V= FekE S8 As 5EE X
FAHES skt A E S ofAoty it o] TR AF #e7] 1A A2
TP om, AR FHF EAAA T27 Hollow Flange Bearingless&

aeEe g oz gl Rahs Sk
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I
-
o

a9 174, EA AA =

I 175, EA4
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(2 #e7) ¥k AZ A
Oh NE £F 27

O v=4 #Ag71e T2 5549 2 A @l i Fa 54 2 247 PTO
710 e S8k, 2FAIE S AebdE AT 7FEE e sexo] XS =0
A FEsklth ZAAEA ] BEA, @8, ES AV7]AEX(EC, Electric
Conductivity), E¥ A%, EY Addys SAs00H. s, A7dEss
TR NN M7 E P 53xox EY R & EC =4 AlA
(WT1000B, w]g4lA) & o]&ste] SAstslon, Fistde 14.08%, A7]
AEEE 0.34dS/mzE SPHNOH, BEQF 2 27.240), ES2EE 28
9C= FAHYY. B Zx+= 5, 10, 15, 20 cmollA ZZF 2176, 2362,

70
2514, 2546 kPaz® YEFRTH

5cm 10cm 15¢cm 20cm
A =
¢ (kPa) 2176 2362 2514 2546
SR S (%) 14.08
Bk 2% (1) 97.24
A7) AEE (dS/m) 0.34

(3) A4 ¥

Oh ERAEE AA1IT 2AH PTO 454 1% 2404 PTO 34 1%, 2
How & 27hA e 1 fsﬂ;w o, 20me] X3 APAE 35 WA 29
etk AR mE ARES AU 14 F 247e zdeA Ak

vy

o ARe A 77 m HJ% NFstg o, Z%

O:

JAEEeIL Alses A AHA Ade s A7

20m A 5 A1 vpEs wWe 549 et B grel o
dolEl= 10%5E 907+ 9] dHolg= 7|Zo % shgit).

g A EAe)

driving PTO

43 1<

Az 1

43 2
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Ry

a9 176, A5HE7 £FAE

(4) 73 Ad A3
) A7 19, PTO A3)4d 1,24

2ere) A9 ol B PekE ZRe) e TP 20mE 33 H2

sholow, 1 A= a9 177, 1783 Zvh A 19, A3 1del el 274

A&EEE 880.96 rpm® YEREo, A7 1, F3A 2

G o] AFe HoldlolHE ofe 21 9 22E5 o]&sto] 57 EA, 57 F
2 Wt A3 57 E3+ 62.93 Nm, 3 dE5EE 728.37 rpmE YEFET

Te = (Ek]fzj;)\

Where, 7.= Equivalent torque (Nm)

f; = product of frequency and rotation speed
A

= number of levels

1 &
nfz—)\znzhzz)\ ..................... 2
77 =1

Where, n, = equivalent rotation speed (rpm)

h, frequency of rotation speed

2

24
g 4
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40
T1P1
| €— Rotary tillage operation period ———)

30
£
= 20
m
o
10
|
0 1
0 50 100 150 200 250 300
A AlZE(s)
09 177 ARG, PTO A3l 1 54 2y
40
T1P2
|% Rotary tillage operation period =————2|
E
£
M
Iy
0 50 100 150 200 250 300
X AIZHs)

19 178, AZ 1%, PTO A3 d 2v =4 A3
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) #E7] 71o] s
(1) 71o] a4 AZE o

A AE A 7o A Z2aHI e HAFEH AlEHelA &
A, AlzE o] Wo] eFHE AR HAES 29 F o] a8%ow 474]7} 7}%&
ol Qlo] oheFst Ay HofellA Es] AREE I vk (Han, 1994). ¥ ARollA Af
3k 7o) A Tzag;e A9~ L. Kissling & w5l KISSsoft
(version 03/2016)%5 ©]&3l0 o™, KISSsofte] <QlE|#Ho]~ 49 PTO 7]
3D Rdld ot ¥ Pl KISSsoft: 7|9, F, HWlold & =
(modeling) % #-& €3] wet &9, e, 92 59, & 58 9ds 14
gt At e A Eejoltt, dwtAoR Y]of A 9 Ao ALEEHE 44
AGMA  (American Gear Manufacturers Association), ISO  (International
Organization for Standardization), DIN (Deutsches Insitut f r Normung/German
Institute for Standardization), JGMA (Japan Gear Manufacturers Association) =
o] Qltl. dwtxog 7ol I #3372 (bending stress) ¥ HFH 59 (contact
stress) ol o8] ST (Park, 2014). WA E Ao s F2Y U 2] o w
© oA #2719 PTO 7lofel #&ehs v &893 A §32 KISSsoftE ©]&3t
of AALsLF ow o]F 43 <& & (safety factor for bending stress) ¥ = A E
(safety factor for contact stress)<& T3ttt olw] AF&3t 1142 1996 H2 &
+o 7 FxHE ZA 174 ISO 6336 :2006°|tF(Hwang, 2005). &3 PTO 7|9
259 T4 oy WA E o] geto] AAteldlth 7ol A = adle o83k PTO
7]o] &4l Al PTO 7]9]9] ”74] T YPtR o R TIgeA Aot FYASAE BE
A7 1,000 AlRFC.Z A% § PTO 7]ol& 34 stairt.

1% 179. Simulation model of PTO gears using the KISSsoft.

(2) 1SO 6336 +2

ISO 1AL Lewis 2], Hertz 2 5 7]|% o2& 7|Hlo 2 oy 4 AFS A L3
T4 Age 71918 FF B34, 7o Alw 54, gt = =

et al, 2012), ISO 6336: 2006 Method A, Bﬁ”—:‘l% Frarste] A ekS

149




ArkA ol E A (torque) = HFAIFH I SWOTHS &
Fat Ate]2& Agagion, PTO & 5E S4% 429 PTO F-stel et 34

ot
L5 2 L3
2 AFoA = KISSsoftE o] g3t FHAGAARS 7oz ndEst 7 AA =
A3 2ty Z99 ReluolgE SrtHelE ubte] e xAes FARste SHEstE
d&sta, ZF AN FHAGAIAE V59 k&, v24Y, FEAFAAE, ddv}
2S5 Al EYolA ST
2| 7] (L1, 1.33 km/h) 23} 4olg AlE2]0]M off &
_______________________________ _‘*_ v
48kW@1800rpm | |
ct ! II:
| pToMEH1 ] | o ! | i
[ PTO 3| 2+ ] e | omEs
2% 180. #E7] 719 A W
(3) <9
w3 S8 PTO 7109 % Al oj¥ig] HZola wAlsh: 8oz, vg 3% o)At
o] &go] wtEx o7 z28s A4 olMalox <A (crack)o] WAL, o]F o] HE
7HA AT 13 S 24 39 4 43 o] Lewis 58249 o]&& 7Nto g FF
g wel o A FAAFE A gl A Aatd #3838 T HY o3

g8 slole] 58 #§ $Yurt ofof Fuh,

Where, o, = bending stress (N/mm? )
K, = application factor
K, = dynamic factor
Kpz = load factor for bending stress

(according method C)

K}, = transverse load factor for bending stress
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2000 < 7

o= T YpYs¥ ¥y py e 4
n
Where, 0z, = nominal bending stress (N/mm? )

T = torque at pinion or wheel (Nm)
d = reference diameter of pinion or wheel (mm)
b = face—width of pinion or wheel (mm)

m, = normal module

Y, = form factor

Yy = stress correction factor
Yﬂ = helix angle factor

Y, = rim thickness factor

Ypr = deep tooth factor

olg A% $He oyt 22Y wulth 3 B2 s ole] Ewe] WA S
5 olge] g¥o] WMEHow WA W oj] ofWe] vz vy ¥,
ole 3t WS 9T (pitting)ol 21 ATk 27 APS Ho) WE So] wAFs il

A wRAow wAse, AAHow A 4% S8 4§l ot gelAAY #F9
ARE} Aol Y FAALG 4F 3Ye At B PTO 7lofd 4A5H
ARE Aol @A sgo] MR = shEe AFe] fadelt 4% SHe 4 5

o® o# A +4 AFE A gl A

N

9} 2 69} #o] Hertz 8249 o]&& 7wk
3 1019 &8 A5 sgR 2 AA

2]
o A HS oy T Ad AS S8

Oy =250 m \/ K Ky Ky Ky, oo 5
Where, o, = contact stress (N/mm? )
= nominal contact stress (N/mm? )
Zzp = pinion single pair contact factor
K, = application factor
K, = dynamic factor
Ky = load factor for contact stress

Ky, = transverse load factor for contact stress
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B 2000% 7 u+1
UHO_ZHZEZEZﬁ\/dXdpxb u 6

Where, oy, = nominal contact stress (N/mm? )

= zone factor
= elasticity factor
= contact ratio factor

= helix angle factor

torque at pinion or wheel (Nm)

reference diameter of pinion or wheel (mm)

= pinion diameter (mm)

= face—width of pinion or wheel (mm)

QG‘*@Q‘&HQNmNmNmN
|

= gear ratio

4) AR
DAHOR ol olelst olWel N WAL akE AHs A
7 wojob @tk SN AUAA FASA AAL A% Jlefol ¥3] ©
AR Y SO Asted AN Bk web ol

_

o A
BAsE #Y S99 45 oo galel Vo) ofn Ar AY £
A= A

A
% 8] Hid, ol& AEoletn Frk k&S VoY 3
W AR A, AT FF, AS BH Sol met v

o
At oz 1Rt A A oF b ebdgo] 18 7S A 7o 5 F
=
[¢)

otk 2 7& 7o ool FE
o ool A% g oE FHES Fah ANAelTh

I

Where, S = safety factor for bending stress
0pc = limit bending stress (N/mm? )

op = bending stress (N/mm? )

SH: O'HG/O-H ..................... 8

Where, Sy = safety factor for contact stress
0pe = limit contact stress (N/mm? )

oy = contact stress (N/mm? )
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o #7] 7)o A
(1) ke

T FAYH A del wE 54 #Er]e PTO 79 A w3 $9

HE AlAE & 747 S8l oist b goll ulste] Frtstgity J AR 2elA &

o] wWE kg A A3E g#zE yehdd 13 1813 gk BE 7]ojollA
3 AL 1o] o E YeEth 3 73 19 PTO 1delA 7]o13& Algsta &
oo Al HEHEC] 1000 ® YErgon, 710139 HFH k&2 0.994F e
il

3 A=

off

002 O ol 2 oe
]

m Safety factor for bending stress

m Safety factor for contact stress
4.000 4

0.000 -

T1P1 T1P2

1 181, A FekelM el jbdE A3 e

A #2719 PTO 710 s
sk P gell tiste] Brtskith. E7H-e)
e azZE vehdd 29 182¢F Pk B
S FHFA o] 101002 Yergton, A JHAd&e T PTO 1
o] 3HoA 1.055% YEFRTE PTO wel wheE bd$& vlw Ay, PTO 2%
A 9] hH o] 1xteAe] bMERT =4 vEeRt ZERe] Aol PTO 17ke] 2R
Izl o7 LpEbykTh
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5000 - Safety factor for bending stress

u Safety factor for contact stress

Lh bbb kb

0.000
Gl

TiP1 T1P2

9 182, T 2EH 2dolA ] b s Ay =

2 &4
ATl T AA FatelA 24 dgel wE PTO 7lo] 92 1 AXbskal o
, el TS 106 Ao AAskith 2EE &Y Al e &Y w4 Oﬂ/‘i PTO 7]
S Fye wF AgdA dekt SHADAE wEA 1,0004%F oo
QAL v AR F1w PTO 19kelA] 7]1o] 39 $=7o] 10,983h=& 7}¢ &
E}FStTE
Fatique like at Fatique like at
Gear setting Gear PTO gear PTO gear
root (h) flank (h)
Gl 00 15,216
G2 00 19,291
T1iP1 G3 00 10,983
G4 00 17,412
G5 00 28,766
G6 00 20,558
Tip2 G7 00 17,418
G8 00 31,170

A= F 571 Fatola 2] ©=o u}E PTO 7]o] Y= 1 AAtss o

, FE e 106 Ao E ARt 2ee] ZAYAl RE 2 doA PTO 7)o

2 7Y BT 7IYdA Aske A AE BEARE 1,00043F o) dew vEkyk

CHAEY mpEvbR 2 =3 1W PTO 19l 719 39 4% o] 18,055h= 7HE ZHA
Uhebot
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Fatique like at Fatique like at
Gear setting Gear PTO gear PTO gear
root (h) flank (h)
G1 00 19,939
G2 00 25,734
TPl G3 = 18,055
G4 00 29.433
Gb 00 32,387
G6 00 28,778
Tibz G7 % 27,263
G8 00 36,984

¥ 38.57F B3to] wE PTO7|o] v2 44

3) OEd 423 #yr) Fo AR 7)o 4
7H PTO &2 AlE#olA a4

(1) & A2 A%< AMC-650 w24 9279 =, Zeke] #A slAd 3

PTO %ol 24 =+ 5388 ANSYS Workbench® AMg-31o], afjA] @ A7t}
A4S ATt AR 1, 28k @ PTO 1, 29 +F 24 (FUE 25~30cm),
W& AFgoZ F 16712 2] dgel AA S 1A saltt.

(2) A S48 A Ho £ ghs 7 o HE

Ak
Al

=]
H

gl ETE AAFsEa,

o]
H
710l &85 ALl W&y, T8 wMEnE F3] Lefsto] Input Loads A4t

=
=7 27.89
ze1g | PTO 1% 27 14.60
A0 - ZHA 34.30
h ] PTO 14t B 38.91
A Tl - 2A 29.93
AN
(30cm) o = A 28.57
91 PTO 2% 27 10.89
== PTO 1t = A 29.52
PTO 9% =7 35.38
= e}a) 2ol - A 44.81
B PTO 14t = 35.45
=so0} " 27 34.80
reew PTO 20 #7 46.51
ZH) 45.55
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#A 32.63

Fa1g | PTOIW ) 38.12

(25cm) = Al 41.54

2R PTO 2+ A 29.32

B PTO 1% #7 45.52

PTO TELW B 25.58
o (30cm) PTO 2t = A 33.42
He - ZA 34.95
= PTO 19 #/ 34.54
(N'm) = Z2A 31.87
PTO 2tk Z7 41.40

= E}a] 29 A 38.30

PTO 19 #A 41.48

=g otk 2 29.75

PTO 2t #7 54.41

- ZA 38.93

b

40. 7t 271" PTO o¢ &4

) AlEdleld 13
(1) 3D =9 =3} &
=

2

() AMC-6509] 94 ¥ PTOS] 3D B9 AEeold A8 919 sl
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v w2 2

1% 184. PTO(ZEHY) 3D F9 wh<r

(2) AlEdeld z2a3 44
[o]Efell w2} 7 2tshA

3% ANSYS Workbench

O

458
oF3l HpAl o g o] 7}

A sy, 1 A¥E tpofsl
(ver.17.2 USA) = Al&

200.00 (rmrm)

100.00

S50.00 150.00

19 185. ANSYS Structural Analysis

(3) Contact condition 2%

7h 71°] & A2l HFHFS
14 =2 fixed—joint=® 274

b 7

no separation, 7]9] ¢} 2] A2 revolute—joint,

S I ES R DR L
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ANSYS
.I'II:EII.]JI! -|I-

19 186. BA Contact condition

19 187. PTO(ZEH) Contact condition

(4) Meching(Sizing®l| 4] Relevance CenterE medium®.Z 2%4)
7hH %4 mesh 74
D 1% nodes : 432,9827H, elements : 214,6627
@ 2% nodes : 432,6647l, elements : 214,4367}
(1}) PTO mesh 74
D 1% nodes : 126,1767l, elements : 59,0277
@ 2% nodes : 126,1747l, elements : 59,0317
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(5) Boundary condition(Cylindrical SupportE AFg3dto] =9 WA &% 14)
(7h) 3D Ed w@estE Qlste] 2hAlE Wl S 1 F
(p ZF @<=, 2] ¥ Input load 167 5 2H

ANSYS

RiF.2
Academic
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100000 {rmrm)

5000

1500

79 190. PTO(ZEH)

o AlsEdeld At

e

57} $¥o]

ofefl A

]

() -5 7

7101 ol¥tel el vrERd

7}

=
o

PTO®| #tj
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(2) [ZEte] 38 19 PTO 219 ZAlA AY =4 e,

% 192. PTO(ZEH]) 9 HAY 57}

A PTORS Hd 57F 9] ¥ %7 Y.

el 452.35
Faig | PTO 1 2 723.53
(25cm) o A 575.77
T PTO 2% ZHA| 556.31
T2
] PTO 1t A 631.08
. TEIE - 27 185.43
AN
(30cm) o = A 463.38
7t PTO 2% ZH| 663.19
=9 PTO 1t =7 478.78
mmz ) zgﬂlﬂ_ ;g_ﬂ] 60480
e PTO 24 ey 573.83
o - ZHA| 726.77
=ehe] A<
PTO 1%t el 333.23
v PTO 2 =7 437.20
- ZHA| 428.18
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=7 210.38
1w | PTO 1€ 47 245.77
y 27 88.06
27
N =7 293.48
g9 | PTO 1 27 164.92
=7} = 2 104.97
(N'mm? ) = = :
7 124.35
PTO 2%t i
: 27 115.04
e 2 267 44
PTO 1% :
ERp ZH 191.81
[(e) RA
=7 163.42
ok
PTO 2% A 116.93
¥ 42, 7t =4 PTO 571 $¢
(3) 7} w5 W A 0 Ao Y& o|MeloA WS, Aol WA A A
A Aoz glAoA 2v) ol 2 $3o] dal= Aoz vehd WAy PTO
A Bk A Al AlEYHOIA AYE 1 eSS St
Jete : Faoetn A 2
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Abstract

Gears P i ission which transmit th of gine chine and

offer numerous speed ratios, a compact structure, and high efficiency of power transmission.

Gear train design in the ive industry usas si ion software, However, PTO (Power

Take-0ff) gear design for agricultural applications uses the empirical method because of the

wide range of load fluctuations in agricultural fields. The PTO is an important parl of
diural tractors which its the power lo various tractor implemants. Therefore, a
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any medum, provided the cngnal werk fs properly
]

simulation was esseniial ta the optimal design of the PTO. When the PTO gear is aptimally
there are many ges such as low cost, reduced size, and hight weight. In this
shudy, we conducted the bending and contact safisty factor simulation for the PTO gear of an
agricultural tractor. The bending and contact safetly faciors were calculated on IS0 6335
2006 by decreasing the face widths of the PTO pinion and whael gear from 18 mm at an
interval of 1 mm. The safety factor of the PTO gear decreased as the face width decreased.
The contact safaty factors of the pinion and wheel gear were 1.45 and 1.53, respectively, when
the face width was 18 mm. The simulation results showed that the face width of the PTO gear
should be greater than 9 mm to maintain the bending and contact safety factors higher than 1.
It would be possible to reduce the weight of the PTO gear for different uses and working
diti This study that the ibility of : an optimal PTO gear

as its face width

Keywords: agricultural tractor, bending stress, contact stress, PTO gear, safety
factor, simulation
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