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(1) S H7|28 571A 2] Adelds oE =Y

Zolo] A £EHE Zo)AFOT road vehide)s) 45 dZar] 98 PP Be
A7AE] o8] Thakd WHel olsl we AF Al RuHUT oo ZelolA &
5 A AAYE A5 A5 J1F) RuE B AT AAHE 24 BA})
B Aol g AFF 2o BuHE AAYS dF P dPs B¢ A7)

N F71Ae] R T dS Rl H &3}
B dAFNAME 38 A&

and Luth(1973)7} Alggk A4
Wismer and Luth(1973)& 9 xt&ol

(cohesion)¥} vl (friction)o] FAlol EA)sl= YHIE

D3 @ 2ol G AFo e FEHAF, TFAFATE A5 + v 4FF
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= g YrlE 93] Wismer
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R, 12
o + 0.04 (1)
F 03C, S
= 075 ) (2)
A7NM, F @Y 2AF FEH (tractive effort), (kN)
R Y A& *FA & (motion resistance), (kN)
W, @ kgl A8st= AstS(static load), (kN)
S : £ 9(slip), (decimal, 0-1)
C, . ZEA4 (wheel numeric), (dimensionless), C, = C['Wf_'d

CI . BdLFA4 (0-15cm), (kPa)
b, d : Etoloje F3 A7, (m)

9 A2 A AtE DAAFEA dE AdE T S 2d F OdFsd EY 20494
7HE Bol ARgEIL glew, Efolojol FEWAG )F A (@) Hl(r,/d)7F °F 0.4759]
a1, glololo) E ()i AR Hl(b/d)7F F 0.3, Elolole] ©@H Eol(h)o] Ttk Elolo]
HY ()] BI§/h)7F 0.2%0 5o thal dF Aol %#f& ZogE A s,
2009).
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(3)
(4)

, (KN)

}=(static load), (kN)

} (motion resistance)
5

[}

*] 8.

+ 0.04} w

1.2

Cr

|

Fo=loms @ —e ™) lw
c =HE7|AlS] 59 (tractive effort), (kN)

£,

ST
71 A,

9 4 DF Q=FE Wt

s 24

S

A g31e 4

|

SH71 Ao FA (weight of vehicle), (kN)
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e
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1

w .

=

=

(D~
Z1A9 &

Al
ol

Ar
o

T
Ho

;OO

Ho

2

(2009) F°l F8 = E 1471 Aol

1

A3, A1zl FU T8 Ade] E

i

o

A

. —

ol

o

0-15cm
1001.8

A 4=(cone index, CD Zk

5.750

=
T

2 ARREEHAoH, dFA4= 1001.8 kPa o] ATHE 2).

13.620
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Z71 o] 20 AHY =EYY AFAF #H w4E& AN w749 A
W =800 kgf, EFoloje] A7 d=045m, & ]
g3t F A g 78| A9 &
SHAY] AT R = 4 Qo2ZHE e

1.2
48.252

12 B
Ro= [22 4 ona|w - |

n

+ 0.04 | (800<9.81)

= 509.10 N = 51.90 kgf
Cl-b-d 1001.8 - 0.21 - 0.45

ﬂ' p— p— p—
= G w (800 9.81)/4 48.252
+RZIAS] F5EE €59 FTE Uedt &, 2o e AFY FPIA ELY
sho@ael o) &dol WA Hu, &Rol 245 FEAL = vehdd g
U dutd o 2ooAe &Y 10~20% TrlA &gol 7w, =3 HHAQIA
SYol UT 2 A9 SWES] FolAEs B AT £d 10% e 7E
< ARt €8 10% 2104 EH71AY F5Y £+ 4 WEFEH o3 2ol
AR ETH
Fo=10m0-e¢™) | w =o0715[1— ¢ @®B2200] (300%981)

= 4501.95 N = 45891 kgf

aH, TAE=Z(n roadolA A7&u )42l LFAFE Eoloje] WA uE
glolojo] AT &, TEANTLEAN TEAT R S AFY stz wek FEAJA
8 w2 yedh 3 AR FEARAT £ & dubF o=z 0.020]8}0]

R. = W§f, = 800 x0.02= 16 kgf (5)
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g}H(climbing resistance or

Wsinf 7} 534
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gl

=1

grade resistance, R,)0.2 Z-&

Ryol A

Sig

2o el BAA FBA

a8 29 (off road)ol A2
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Ry, = Wsinf = 800 sinb.71° = 79.46 kgf
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R, = Ry + R, = 79.46 kgf + 51.90 kgf = 131.36 kgf

P =RV = (131.36 X9.8N ) [(30 km/h)( S )} = 10727 Watt = 10.73 kW

T

mEtA THE A7 FIAE AT 12kW o)A REE ARk sl AL
2 Yeyt 99 2345 EOE 2 dFdAE HERE H7]A -l 3,000 rpme] 6 kW
HE F NE AHEste AoE AASIATH

S B AFoE 142ZA7 A REAA FEAZZANA Y FH4EHE 8.3:1
2 3R, Eolojo] AAE 450 mm=E st o] W MR FUIAY HiuLEE
o= 2o

o

N, 27, (3600) 3000 27 (0.225)(3600)

o= m : - = 30622 m/h = 30.62 km/h = 30 km/h

? 60 8.31 60

2E 9 3A4 N =3000rpm, Efo]oje] HbA
2 e W ERUIAY F F5Y Fe ted 2ol

i 60 P i 60 (6000 <2) 8.31
-7 — = = - = = 1410. = 143.81
E=dn = N 2r(3000)  0.225 075 N 381 ket
9 Koz AAR FT5YH F=14381kgf ZA o]ALE H&E3I 10% A& NA 2
S343 131.36kgfol] Hl8] = 10% AAVT S FE3] 3T & A= F58Ho=E
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7ol 71e Bl we AL ol ol UEnndth

7= HE A2
(FZE or A or 5 or B2 or ®EEAF or ®HEAHE) *
(A2 or A7) ASAH or (A7]* adj AF5=21) or (3lo]B.E &% adj
ZgE A& or (dle] B2l =* adj %) or (electr* adjautomobil*) or
?‘__FL }S (electr* adj vehicle*) or (electr* adj car*) or (hybrid* adj motor*)
or (hybrid* adj automobil*) or (hybrid* adj vehicle*) or (hybrid*
adjcar®)) and (ZF#E* or AA* or v}t]* or platform* or
body*).KEY.
(&2E or A or &9 or 4 or WEA or AE) (A7])A*
A5 or A71A4EAH or (M7]1* adj A-&AH) or (Ble] B =* adj #AF&=h)
34 or (gle]B.gl=* adj =F&F) or (electr* adjautomobil*) or (electr* adj
71A vehicle*) or (electr* adj car*) or (hybrid* adjmotor®*) or (hybrid* adj
(~1LE) automobil*) or(hybrid* adj vehicle*) or (hybrid* adjcar*)).KEY. ) and
(2E* or motor*electromotor®).TI.)
(F2E&E or A or 9 or 4 or EEAF or WHAHE) and
(712 or A71As2H* or (F71* adj A2 or (3ol Bl =* adj
BEZ A ZH&Zh) or (dte] B2l =* adj %) or (electr* adjautomobil*) or
(a el &, (electr* adj vehicle*) or(electr* adj car®) or (hybrid* adjmotor*) or
2H §) (hybrid* adj automobil*) or(hybrid* adj vehicle*) or (hybrid*
adjcar®)) and ((WjEl2] adj #&]) or
(battery* adj managementx) orBMS).KEY.
(2= or A or 49 or &Y or EEA or HAHE) and
(712 or A7]AFsAF or (A7]* adj A&AF) or (o] B2 E* adj
A52P) or (Blel B8] =% adj 2F&F) or (electr* adjautomobil*) or
HAA o (electr* adj vehicle*) or(electr* adj car®) or (hybrid* adjmotor*) or

(hybrid* adj automobil*) or(hybrid* adj vehicle*) or (hybrid*
adjcar®)) and ((WiEg] adj #&<l) or
(battery* adj management*) orBMS).KEY.
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6 %9 53 fAE
g = 3 .

NCE R L I R A%
1| lc | US| 1997-861077 | 21 | 184 | 3327306 | 3 | 1973684 25.78588
2 | 1d | US| 1998-116312 | 40 | 131 | 2368897 | 3 | 1.973684 20.97702
3 | lc | US | 1995-436870 | 47 | 124 | 2242315 | 3 | 1.973684 20.79094
4 | 1c | US| 1997-802789 | 59 | 107 | 19.34901 | 2 | 1.315789 19.70746
5 | 1c | US | 2000-611510 | 9 | 135 | 244123 | 1 | 0.6578% 18.12019
6 | 1c | US| 1994-276002 | 53 | 58 | 10.48825 | 31 | 20.39474 16.72072
7 | le | Us | 1997-041863 | 27 | 102 | 18.44485 | 1 | 0.657895 15.74297
8 | 2 | US| 2003-644553 | 43 | 85 | 1537071 | 5 |3.280474 15.71739
9 | le | US| 1999-337162 | 36 | 92 | 16.63653 | 1 | 0.6578% 15.37715
10 | 1c | US | 2000-595286 | 18 | 106 | 19.16817 | 1 | 0.657895 15.3493
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3) 1xF A&7 dA & W=

(1) 7l= M4

B ATAE st ABF Ao 1Y W L RUAE 40 2Fo] 5@
AT FUE SUHFL AE Zo] AFBHoIm, Hx Al F/A S8
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9, FUAsE R AR FASel 2 R P g HA AE A4S

[ C] u & =l
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3D =AY Aol A% A, FENNS AYsHA
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a3 15 12} A1) FaE 3D nuey

(2) 28 MY A FHEX| HA, H=
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TE dof 3] wiel| 2E Ao HEES 2T BRI eI HAN 45S
I Y9F, £5 FF4% 5 2d BLDC B E4 £ A%S AYA I

53], A71eRt s7AE BAA 5 2 Fdo] Ba AIAS FA F2 28 A
D3k Aoj7F 7hseliok kol ACREE A&kl on, 7ojut=s A#ste =Y =g
olBE F3f HZH dAsAot HEF AT

A3 F5 L AolE s DC48V, 6kW ACREE 2tHE UdZo] ZHz oz &3}
fom, A=S T THAD F=F st tgol FALA R Fo Fxok A

g% £ %
] oF Vbe 48
ACEH = W 6,000
IR E&T rpm 3,000
&A1 - 16x%8.50-8
Helel AA mm 450

a2 17 18 AR maR A
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23 18 A7] 2 s71AY 2FAAHE

(3) FRAIAHE MAH Y H=

e £ %
50 o - =

=4 kW 2,200
Qobm 82F cc/rev 2.0
&3 8 L 8.0
e 22F L.P.M 5.3 (at 150bar)
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ACMOTOR
DRIVER
Interface #1

Manual
switch

ESTTEESTY TR
Famst

a8 22 Alof A=

Sensor & I/0
Interface
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DRIVER
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314 Data®] 4134
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. 0. 29025 Max
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— Q087075
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I 0020025

0 Min
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MPFe ol A9 vy FYY Y= 7

T
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Mode frequency of vibration (Hz)
1 20.321
2 30.285
3 41.451
4 42.865
5 74.954
6 90.603

Mode |I7 Frequency [Hzl
7. 20321
130285
41:451
| 42,865
| 74954
80.603
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#include <mega2560.h>
#include <delay.h>
#include "global.h"
#include "init.h"

//#include "VariAdj.h"
Jf#include "character_lcd.Bw"
#include "serial.h”
JH#include "menu.h”
#include "port.h”

[f USARTO 2t&d ’== [N
u08 RxBufferQ[TXRX_BUFFER_SIZE]:

ul8 TxBufferO[TXRX_BUFFER_SIZE]:

u08 TxBufferTempO[TXRX_BUFFER_SIZE];
u08 RxBufferCopyO[TXRX_BUFFER_SIZE];
u(8 RxBufferlndex;

u08 RxPacketlengthQ;

u08 PacketReady0;

uld8 Crc_Sum0(;

u08 Cnt_Crc_Frror: // CRC Error Z}2H.

LT

[l ADC ZHA ®== I
u08 Flag_ADC_Start;

— ut =
O 57 2 a3 AA (HF)
en Unit humer == a'Ty TYPE L ER g
ATMARRIAEA 1 TQFPE4
LB7386R 2 DIP 14oin
AT24018 1 DIF Bpin
T4HOO0E 1 DIP 14gin
BATYAG . WIERES
2 «;2.., : oo
120 4
R2.8,7.11.18,18,28,28,98, 84,40, 41 48 330 18
T 2
16K 4
2K 1
8K T B T T, R e e
47K 3
RE.8,12,18.21.76,81,86.87, 42,44 47 48 10% 13
84 - S— I !gf
6x3314(8300} bpin Sip type 1 Array{6f
6x2020{2K} Bpin 8ip type 1 Arrey{6H )
- - AusylSn)
0. 1UFBOVDED 4 L AR AR
E/D 6OV &.TuF (861D 2 e UEARIDLE A
o11,18.14,16.18 E/C 50V 10uF (B50] I CIP zpin( =)
CREN] BARAIDas 1D F) [
D1,2 1NEB1S 2 To—41
Ping 457838 14gaT i To-41
i i o S
el 12,46 AR = S
S il = SRESS
i 2 14.746800MHZ ] HALF
- e, - Rl
. ﬁmﬂﬂi’iﬁi’;ﬂm“ﬁ i m
len LED2 8.4 6 B Ea 4 Bp W D
is3} [Ta =t 1 S0 =4
1 D81087-086 1 D-8U3 8 MALE ANGLE
EERE W 2het=6]5 Dual 2x6pin 1 atraignt{2 G4mm} AVR 13P
EERE LWOB40-08 1 th [ E6045-08
iz LWOB40-08 1 th % E045-08
3 GEBB-D2A( ] 1
12 5bBR-0RA(F4) 1
i EEBE-GBA( ] 1
) 6668-10A[F4) 1
3 b6BE-12A(F4) 1
L. 5E8R-Z0ALRAM) .
F-620 1
0. e F=gaon-con 1
% 58 tQl PCBS] BOM
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29,211 Max
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19.541

16.264

13.027

97704

655136

32568
4,3429¢-7 Min

a3 66 A& dA Axt - 23 (Max Point)
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0080453
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0.050293
0040235
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Q.01 0059

0 Min
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Development of Modeling Technique for Prediction of Driving
Force and Kinetic Resistance of Agricultural Forklift

Jag—tyun Jo*, Jun—tae Kim*, Jin-hyoung Jeong®, Young—yoon Chang*®,
Won-vyeop, Park™", Sang-sik Lee*

2 9y 2 o TEsel JlaEn] ofwE QIR pAele T W oy T1Ee) q2ARE ST A ARERE
] Welle SR nas|nes] He HE AEF W 238 ofgEga BT ofd Bt =2 B2 FHRiEEel =
5 HEAR diER dF BEERe = AR BNE e RS o] Hele A9eaE vise R dgEiach 91 5
& Z3AEEn] FAgl FHE ClBd 7Y Wy 9% ZEE §d AEdeiE HEE 3% G 2F S o8y
Aol =D Y= Y Fieals] EsHEAY 34 125kPa, e 35.7%4deg, SR 13.020des 2
5, 750kPa, Mat Bk 0-15cm of, 1001.8kPae] W3}, AEde|ldg Baz|mes] AL el iRt Zag|nes
54 ¥ SEAT ol% ZBEEE AN off vjgos o Ao SElold ACTEH #HE Sajolde] 1237F 2EE A
8 DERE B £ ol SelelE Az vpasst SRelu FEAC] FEY £ US% sn A2 pCEols =H
TE AR OF 29E Al £ IR AFelE 2EE Ao A Aselds 2w aldhaal 4
Bolds 4 9 B YT You, 3p B o E eEto g uo ghESE Bae| Hofd i e masn
Eo| /g Hote] S AEd oleld

Abstract  This smdy was initiated o solve the difficulties of aged and female workers in agricuinure
society dus to aging and demise of young people. In the case of the conventional elsvared lift, the risk
of exposure to uneven road or work environment, not the difficulty of professional qualification and
operation, and the risk of exposure to the uneven road or working environment, were also studied based
on previous researches so thar women could easily and efficiently perform productive agriculmure . First,
the simulation was carried out through the prediction model of traction performance using the oblect of
agricultural forkiift, and the soll of the Kimhae city In Gvecngnam (34.125kPa, internal frictlon angle
35,2%ideg. external frictlon angle 13.620deg , Adhesion force 5.750 kPa, average cone Index (F15 cm cl,
10018 kPFa) In the case of the forklift for simulation, the driving torce and the kinetic resistance
prediction modeling of the apricultural electric forklift are modeled Based on this model, the motor
control drive adopts the 1232E model, which is a drive dedicared to AC moror, and divides the mwo
drivers Inte master and slave And the model for the sinmlatlon was designed to control motor drive,
hydraulic drive, and various outputs on the main PCE. The simudarion model iz undergoing continuous
simulation. modification and supplementation. Based on this ressarch, we will continue ressarch for
development of safer and more efficlent agriculrural eleceric forkdift.

Key Words © driving force, electric forklift, kinstic resistance, prediction model. traction performance
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A Study on Structural Analysis for Improving Driving
Performance of Agricultural Electric Car

Jae-Hyun Jo, Sang-Sik Lee*

8 o drf] ABle B AT 1FE 9 AA= v BA Aol WaT Aol fEHA A F et I3
2 el AAdAARIA 4 24t 2gio] Wasty] wgo] b Ao AR A =F9] ¥l8o] 9% wr
ofdl wah B2 TRl SHbEe] AEE ol glos, 27l e sHdeE st TR 252
ojFR Sirt. It Aol APt 7IFWetEY T A EEFAS Ao Y Sz TER I $4, d
B, HEF, vlole T A FEANIAE FEI Stk 2A 2 dFelde SHARE dAlshe AEFR0]
o T A 2] 7hesta QPR U8 VISR s AS ATEER oo 58 ARt Y
AT AL 2 9 B HHO| 23S 5 A%, 4 ¥ HRAIE Dl =AY, 95, 2T, AEE
g Alad For =] 7 REE ST 2 A7 U8 A7t 2 lEe] REF sl 1%
EFARY 80| T WA AAS T AT w2 BEYE BHA BBME =80 E & UG Aotk

Abstract The aging and declining agricultural population in the modern society requires improvement
of the agricultural environment and is one of the representative problems. And since most of the
wark systems always require a transport work, the ratio of labor consumed in the transport work is
very high. Accordingly, many types of transport vehicles are being developed and sold, and in the
early days, most of them are powered transport vehicles using fossil fuels. However, it is paying
attention to next-generation eco-friendly energy such as hydrogen, fuel cells, solar power, and bio
due to the strengthening of international environmental regulations such as global warming and the
Convention on Climate Change and the depletion of fossil fuels. Therefore, in this study, the
ultimate goal is to develop an eco-friendly, easy-to-operate, safe agricultural electric vehicle that
replaces fossil fuels. It was designed with a focus on controlling a wide range of vehicle speeds and
securing stability of electric agricultural vehicles. Considering the performance and design, it is
composed of a frame, a driving part, a steering part, and a controller system, and we are going to
review and manufacture each part. It is believed that the manufactured electric vehicle for
agriculture can be easily and conveniently operated in an agricultural society where young
manpower is scarce, and can be helpful to the agricultural society through high efficiency.

Key Words : transport work, eco-friendly, easy-to-operate, high efficiency, safe agricultural car
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Load frame design and vibration analysis of agricultural electric
train

Jin-Hyoung Jeong, Jae-Hyun Jo, Ju-Hee Kim, Su-Hwan Kim, Yeong-yun Jang,
Sang-Sik Lees
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6Mode AHr 752 Hoisie] HoME 1.7877mm, Main Frame< 0.7494mme] #3e] yepter} o) =g
Yol wsiz} e g S SFEn B AAE ugoR AEANE Azsles £a7t gl Aem ey
=8

keywords : Electric Vehicle, Structural Analysis, 3D Assembly Modeling, Finite Element
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Analysis of Frame Deformation According to Generating Load and
Self-weight of Agricultural Carrying Agricultural Machinery
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