[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L‘J/(J') JJ' ‘JL“‘“&'/V‘“DJ.Ll JL»/N@UAJ‘_;}JJL:S d‘yijr‘plﬁ

6,ﬂl;éuuﬂrﬁtﬁj¢ﬁmdw1ﬂpr P D5l 5 s lu

Y . . . N \ v
d‘ﬂd‘?“uﬂ)m‘j wuﬂlﬂ:ﬁc ‘;ﬁﬁhjé"jb

0 LS~

AN I e e Sl fn o3 O gmad (3 51l 4 ol S35 3500 soidlo 015 5 S Canslie (5 e300 5l
G 5l fasalus wesly slag,s Ad byl g e le B 6 g egeles p 8 S G cnl 5o ASL e 5B ST S Gy S
i i Il iy ol bl b 5 (55 2 4 (Al S 0l5 U K3 4 5 oy 5 o 1S 50 49 5 Jiks s 3 ool
L g 23 =S 51 eslimmsl bl 48 (g Slbe G 51 ealiil b 15 5508 cp 8 b ja X gab on (5 S 031l ckiloks o3l L1 B, g8 5
A el y OF (g 5 55 6 So310 5 OF 4 ame 5L ltie ool b e galys (5,8 Jbe 2 iled o (6 S o310 ckilos > b
w2 S el g sladdas (o sl (s B 5 S e5INl 5 O 4 asie b e Jlesl b e golys (owiaaly e
s 5 odd Jlesl glag s o (R1=2/899) gV 0 i b as alul; S S 5l 0L 4 5 plowl Sl (sla il
(§3 g 5 gmes Ay o (15 a1 3 g0 S 55 Sl (50152 b 5 SOIIELL o () fmed) Lile Gy 313505 595 Lo s
saoee S5 5l ool b oy & o G S5 ol st S 5SS (1 a g 5l S35y lRe e gl
Yo e ot L b sl S a8 sl 0L (S alinl 2 g (59, 48 5 plowil ba il S ale 35S 25
=S Lo 53 S0l gl Bl 3 gz 35Kl Sz s s S 5 0kt S S0 (55t S8 o (R'=0/44Y)
°J'—"35c¢-".'~‘—"'b Do Mo 3 A 5 Y gl O 5 adlaud c’n.a o (ol 5o 2l SVYO L) ol slacs w jo 5 as,50 5
i 595 1) Sdlams 5 Ol 5 58 SLa12 900 Kl g5 o0 Slakiod O g0 4 (S S 9 58 Suled i ede resls

s o led 0w wbl, Sl

6.)...:5\.0 Q‘j ‘)‘}w Qb:‘ ‘6‘9,.5;% S8 ‘L;.:..:.S C—-A"uﬁ ‘r?hg_ CJ”‘. ‘MMJL»AJ‘ }:ﬁ}duié 6.\:15 6\.&05‘}

=l S ey s o (Tractive efficiency) 2iS o33l dodie
Ol Sl eslinal fgy o o33l oS gl s (Traction device) s w03l (2555l s edidle Ol 1 sslind

S 5 Ols G SeslSl 3 s o e 5 #1555 5 e i a1 i 5815 e Ol Sl eslinad i,

QLW] e JKils ‘LS))}LH'S RIS ‘LS))}LH'S 6"“@:*:’[*‘ \S:JKA slead 9 .L.v)‘ wl«.:)ls L;;L.» L;_D"‘:"'b ;,.;SJJ 4 A

dL@-M‘ L;Zw eK.i.}‘: gQU&L\;)\ B C.JLG)M&‘ 6))&% e.)s.mjji S Al

\a%


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@L?A"‘_;}JJL&S d‘yﬁ.}r‘yj&

Lo, sSINT 50 65,5 sla, eS| 5 ol o abais aw Jlas
() ok a5 b (2L

185 ans 51 (sl o JLail sla e s 51 (85l
Sl et Sl b s 3 bt sl 5 > b
(e slis (Strain gages) glag 25 S 5l las S Se3lul
s &S o sases (Force transducers) (5,0 sbaddw 53
S e OY) ol et eslin il cled s a Ll slate
Sleslenal Lty Slgslan s)ls pg 0 slaadl e aon ‘Laola
Lew Kos lap b 53 (8 5 A) 1S o (5, Sesll ool
e a5 33,5 e 6 Seslsl ga s 5 Sl glas
53 00) 353 e g iz OF Sl bl o, Sr S
i slie) il (g5 daib e 31 K3 (5l
S b as OY) 55l e 5,8 o3l | (Draft) il S
oo =) K e odas 058 53 4 I e L e el
.(2) (Link type) Jlasl C}j -Y 5 (Frame type) U

S &S daes gladde fla LB & b s gels
50512 b QU 5 s e al ot OB S
b Gosb oL G ol a8 el Al
Slasl g K3 Db 5l 5815 0 Db Sl S s
oS ol ol s el gl ol e e 550 Jos
Sl s Lacl il ol Lol Slssl U 55815 K 6l
S L s ot a e i LBy JIS 51 ool
oo sl 2L e o3lined LB Sl 5l s
Sl Do 50 SIS ALl e 5l aS A e o5l
00 58) 553 eslinad Ol

S dtea olos el ( Jlasl g slos e el
o 5515 Jlast slasil i batems 5,5 sladia
505515 b 2B g e b el () D3 N
Sliions L 5 U o salins 55 ol 3510 35 5 alos
OV) 0LKan 5 LLlasll 5 (V0) 595 (VYY) oy O gman
Ly IOl o a8l e pelys ol ol o oslind 5 1 b

)Jbé%@)&ﬁ@bbg‘)jis‘jjobz‘%é;)b

o OIS L gl eosbane Ll 23 s Slsl 5L 5 e
S50 Dlkes flal gl b Dlgsl Sl 5 5515
3 5sLiS slapile ki jlo Lasili IS A5l e Aide
05 S5oslaS Olgsl L2AS Cowglie 5 3L 5,50 Ol Ol
oSl o b (gl A5 e il SlasSL gl
sla, ¢S1 5 (Drawbar power) gkl Ol 5 4 4 o5 L ol ol

L olal oplasl oldes S aslin ol 4

S 53 3 5
Sl bk - Seslisil Ly 5 5iS 55 552 g0 loa, 81 5
o ol s T e 055 0 e 5515 (53 ks
S5 e 51 S b5l Sl L5 e i o AN
28 Ol el 550 (6355LES ) 0 IS Slagts £l
Ol s 338 Sl o el o bl 013 ,5Les
e $ooslisS Sldee g5l 6l e Dlgsl 5 Lay 551
ol Slgsl olsnl js coul (Sae L3 Ol o S s
Cnslio Lo g 55 Sledbl (cpl ply LS Xies g O]
oo Ll e cilsie Ll 5 g LS s Wl Ol sl iiS
il gi,sles Slgal 5 815 T LSl 5y ege
Ll
a5l s s Slal g edbe Ol s s 6l
03815 S g Sy Dl gl EES o slis S Se3lul
S ShiS Slgsl LiiS Caslie (6, S o3l gl il e
Ao 555815 b e (Gl e pelss) s
Lo 55 s 2 e s By b oy e
050l (giuslasS s eslaul 550 ds adlis Sl sl S
oS L glia SS eIl gl S W P WY ¢ BIBT Y
atals o Jlasl e el s ey 5L Sl g ol
4y o 528 45 AL e (Three-point hitch dynamometer)
S S o3l el d JLall e salys 4 s uws ol s
95 i S gy SKeaS Ay Sl Slgsl A28 Cnglin
oo b Gildae e s 8 Sl sl 5 (65 S5
o s om! (F5 ) 513 S il (1F) RNAM

J:Ajﬂl_:d“ﬁ JJ_:}‘ ML’(;&J—’UL‘)}J&:JL&JJ VSU.':))

VYA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

s 3 e o3l Ly 515 s Laaill s S ol
B 5 5815 S s, (Data logger) Sledb| LS)JTC“"’?
ok & OF 5 &Sums a4 15 3l ol OT L Jam
L_a(..:m_,.u o=l 5l el Ol ge 4 (V) 558 eslinal o) shae L
53w o3 5 b S Sl by SIS S
23 el o3 IS 4 gladill, .:.sjfda o3l Ll ool
(Laptop) Joo J=b slaaslly g5 5l Bitas bagzsw o
Dy Cend 53 Jold G ol 5l Gds IS 5k 4 AL
s Il e galos o & Slkial byl 5 ctla )

Dol S Caaslie (S5 sl o6 ¢ S slalad

g
Cs e (5 S I Sl ey Fr bl s el

I

o3 1 lasl 5H S S 5l 5,50 018 Ol e 55 ik

S5l s 4y 35 $5alS e Dlles

L s, s ol

sXer 3413 35 Ol 534S Gl cile 5 Slgsl &S Ll
Aol e gelns Jlasl bl oo ahools il sas 31kl LT
=& 9 a,llial Olgsl 51 g bews 4 Llgn a5 LSL v..)m J6
ol Al el Ol ol Gl 2 Jrate sk
Cret 3 Pl gy il 53 a8 sl 4l | ol
Jhate i loes Slgsl ay g b Al ol LB o se )
a8 s jesalis o5 Tl gl & alaslns 353
5| IR VEPVRGI WA W/

O3S s g el oLl =Y ola e Sl -
Ol sla, 5815 Sdshiie 4 e galus 035 Sl OISGI =T
Il s MF-285 S 3 s) Ol ) j3 oyl 3
miS Cmaglis s ULl - (3140 sl 5 U-650
Soage 2 =0 ST 5T e 8 sla, 5815 w0 Jlasl LB ol ol
S STl e 53 (AL o 5l eslizad OISl o3
ol SN G55 Slajlas 4 a5 b (pl by L (208 S slie

1¥4

L e gelus 5l ¢~ Ol RS el a1 5 5 1l andis
b s S mSe sl L 0lason a5 g 3l eolind 3
S ol pl e e salis g ol (ol e IS 0 3 s
e s esss 55815 5l e d 5,5 (Sensor) sl K>
Jol B il Loy 5815 s b R 0l o 5
0S5 dde s Gl e el S cnl bl Sk o
L 1y asalogs Syl Wl pl il o 5L 555
Sy Sllanil gt pl ()l LS o 3 5dme 815 S
il Gl > da e galus )y 55l (6 S
S Al Al e euly 5 (Cross-sensitivity)
) ik

Sl s O5S1 5 (A3ls 6ty S 5 S5 sl
2 (S s Jals) s e an syl sy il
@i 53 $S Dlles G 55 55815 S e Glags
3l S S 6 S o3l gl Lag o ol
357 ash Sl el gl Olddoe 3 S oslinal Ol o3
R e T e N i
Cs (6 —Se3l ) ¢l — (Radar) s, 5 (Ultrasonic)
) Kiles S eslizal La3ly (55,0

(3l (S i L ($,S eIl Gl sy op el
53 il e e s Sl eslinad b Ol 5 Sl (58 o510
Slaslplan o s e e 4 Ol Sty o i
Do rAdslse Wles S eslinal rgy cnl 51O ST S53s
o o Sl eslial (g iy o e S e3ll gl
oS oydioe b sosb s Sesul Al ) 3L
Lo e SU a3 5 a5 581 5 ) 4 Ll
s ~ (Encoder shafts) s ;s SOl L (Tachometers)
S 7 Bhss 4 S Gl & Ol e oy 7
o) 3ls L s sl 3 SLedbl (5 sl aer olKaws @ 1
S-S el gladamd ypm |y Bl s da LS
(V5 5)0) 350


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L&v/ (J') JJ' GJW/ rﬁ:jlg JLw/ Ncbﬁ}dj;}\&s d‘,«ij r}lﬁ

(7),:#}"\;3: a}\.w AJ|}>JL A JS.J/

Jlasl Ll as o)l las s adlje Ll 5 0o 5,0 slads
LS (6, Sl |y aas an Jladl slass
S ) ad e 5 Seslll gl () 5 Sde & b 5o
S b, e GRS 0 X laaly 5 5,9 s
sl an Joate JSO-U (65,0 s 2 S2508 585 ks 5
33> 5 dd e NS il el edd b g5l an
03,5 = gl (Dummy strain gage) a8 T oS
sl eslewl (Wheatstone bridge) O siud s Y J“S.’ 5 Les
g S i b Sz gl slgty i es T 2
(o, Cgr) Z g 55 5 (3300 C2) Y g 3
355 58 el 5 G slalinl) L3 8 Sl O
b alge 53l 6 Sesl Gl apalns Sles s )l
2038 e bGhagh nl 03l by s el L5ST
il o a5 S eSOl e (58 A a5 s
S el s eselis a4 Dlal G b lessls (50
5 s e s et eal e S 528 S
o S -U s sladds o s 5 S 4y 52
Sl o 5 SiS Cmeglin ¢ Seslul Cer o 5
3L s 50 p el caal Slagin (I8 5l ealind

SrSeill gl JSa -U (g0 gladies 28 5 2ol

o L g atle (F) O 5 ol a8 (6 e ey SGIG
s sl el b Ol e

S S0 e SIS Sl gl S el
Sl Sole o a8 ks (g i
Of v b asn =Y O cxtlu 5 1 b 05 o3l =)
C,_:.L»L;—f Nbdﬁ@ &JUG;.:‘—V cjf.“»é 6@&)}4)%
i E S g 2l 03 Pl LSS el 4 s
Al eslital S (6 Sl (gl

aadi 4w Jlasl e gelys
53 «lgsl syl sl o oF) O 5 el C,lajs
JSKs s a8 ol (il Caglie) oS - Jsb
oS S50k das e DL 1 e gelys ol o3l o)1y b o)
LBl 2555 S5k e Jald olSis (55 o alamSl
o=l s e 2ol ol JSET GBS o bagsl opl o
LS 4 1 olaws Db (53500 5 5,0 e OGSl
| 55 3o 3Ll b 5 3,1kl sl 31 gl 0 Il
e ;3505 18 550 dde SO s3L e sl Lo s
s ddoe 2 L e dgly G -U 8 SO IS w5
el (Y JS8) el el K2 B 5 g3 gee 45 55


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

.
HE

S 49 \

SEO9e i —

Y ugy

SRS

L;gasﬁs‘gajx6@‘)Qbﬁf‘9ﬁdhde:NdhﬁthJJﬁeﬁwducﬁmﬁ;W}\‘JS..’G

S5 Sy Sy A s ol b o ¥ IS5
o QL) e selus a0 (X)) 88l g 5 0l Jlasl (55,0
das

Jlassl e galys olins o3l il s eslizal 5550 o3ka
Soe laddes ~b sl g Slela SV b an
laddae cpl (Bl 5 63500 Slays &S A (55 el
A3 el 1S S Sl s K- U
G aS gl 53V S Gillee i 855 0 0 Jos
Sl slamen Fo S Ld mad s 0 7)) A5 S
2 1Ye ol Caylin LFLA-10-17 (5 51 5 TML ¢ 5
LS eslazsl (Tokyo Sokkki Kenkyujo Co., LTD)

VO

3 e aw opl by (Y JSE) A eslial (63 508 (5 0
23 s adlge Dl Loy Sobe 2 b opl s el S S eIl
(oS Coslin adl o — S > = Jsb Cr) X g
3 (o508 oy adlin = B L) Y g 5o 5,0 4l
(bl Sop i = (5,5 ) Z S 3 5,0 s
Sl s sy Il e NS P a0 Rl
e S 5 s b A0S s Dol
S s8  53 () A ool 55y 0 sl Res S8
AL o S gl OLS G b 53 a4l S e S
RSP s AE el g i S el es sl slas
53 (1 JS2) L cas Loyl 6 (S8 sbaw


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L‘J/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S d‘yﬁ.}r‘yjﬁ

O X

S e 5

4 bgp oSSR Gl e S a0 JSS

Fogelad o S (S48 ddw 6l X gl

N 3 e S s S i B
S bt i ol s el 35 5e sidle e el
i g ol (a8 00 b b Sl lyls s NovaTech
SIS oo a0 DL |y 5 g kS o3 S B 0Tl
Vo r sl as s oppe o ba b (s 513
la s s W o 4 olSas ga) 0L Jlesl (a8 kS
sodalice o sl o b IZ 3Y X Sl am by ye
A o a5 o Jlasl s 4yl (sl s lsal
Jlasl jagalogs @ 5,0 JS 55555 55515 bl e B
(=S Jsb o 03) (381 ISk L3 e b 4 o5
boms o Slge S slape by 4l 5o 5l 55815
S A sS55I e slag Sk s e
(V) 255 65 sl e o 515 S -
Aol g 03551 Emes el Cad 8 AV warsl
5 Johoe e las 5 (S o Ol 45 ot a3 S e
PSP Dgdy Jo S Sl edlinal bos 0 il a s b
Ol Al el s DSl (S8 e B STY 5 Jld
SO AT L s Jdee o5 (55,8 S A2 B 8 renss
(it D158 5 53 g e 5 350 (S S 3 me 0
3330 5 dee a Gl o A IS 3 S S e
550 JS8) 1 eslil S8 g JHS Y 5 Jlab e S

L, R,
TXC TXT
<> ko
RXIC RXIT
LX EXT
|
11
S 2w 5

Sl Ogds 53 g 88 Syl 0pes ¥ S

Fegelus 4. X S s 0dd Jlasl 698 S0

i 4w Jlasl e galys el V=)
i 5L e Jladl o geliys oSz ASIS il s 61
3l ol feslud (658 ddhee w4 Olajan Lil g oS 35 (Slosl
Y X S a3 5,8 el GUls sl o o3l ol kS
oo g Lls 1y oSaus @ ls wly Glas s s 5Z
Sl s S e Jeate gagelins 4 ooy el osle )
35kl 31 5T 6y, Slgal ary by slad 51 B ol el
o e JLail e pels iles 53l ol s esliad () ASAE
S 335 e aS) (6l il lail 555
GoiS pdile S b b0 B a5 asiie (S
G308 dosls (ygate pl 6l s e (3l 4 TS diles
DS e S U G ae a8 S sl S0
i o3 esly e B 4 ISk a5 (g Sl
G e Slgr 55 SL 5 A esliul M S
oKs S alals a Jlail a4y e goliys .k 0y OISel 20 galys
3ol Jlasl 6l s Lt MF-285 S 5 s 55515
Glalsm 3 (S o ool A oslinad (50 L S
J=Z o b ol Jlasl Sl Jlaae 313 (gl s Sl oSS
Gogome ) (S 5ol S 5 ala e Il o goliys 4
Sl J=m am b SO Sl e gelins pl s sl (a3,
Jlesl Jb e s feame B OB 4 Loy by Koo B b

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

°\§Jlsjagﬁw-’}éd"‘?°6J‘i§J\f°ﬁﬁJﬁ

o X S a b 0 sldie Conlis o 6l Y
33 Sl (o)) OF 35 Cogr 3 ed Jlesl L
S GHSLLY g 3 58 i SOSS (4l
Lo Sl X g by e sl (s & S sl
o Y0 sl L s, gladdas SO 1800 Y
2Ll e s 233 5 (X slal) 33l o
=0 3 X glaly 53 (F) sdd Jlasl 5l 25 L X Cgr
sl ol g S a4 o (Fx =FCos¥0) Fx ls gel
Sasad b obsed ol aslis 5 X glily & by e Ol s Js
S Bl ) o Bl (AL Sl el s &
Sars Olajpr o 55 jespelus 50 Gladdwe 3 S8
A ol bl (il 53 Cli) 3 500
L)L el S gladidn OSSO amls
S sl 4 A5 Jlesl LT S51plaS a0 558 AS 0
= oA S s Je w edd BLSI L 0550 LS
oSs asbly G b 51Y 5 X ol 4 b gla
2le ey SUT &S a s ghite 4 s Coilanl 5 sdalie
el (2als 5 il slasl L (ol s (G )
sladae G S (Sensitivity) Cowlas uxs gl .08 S
lasl L odal cmsey bl pled O S5 ol 55 (g0
Loy e Sl s ol oaliial LEalS 5 il

alS 5 sl sla b gl s (Hystersis) 5 jwes

VoY

S § 35 dols 0 (X)) 28l g 55 (IS0 b & S
Az O ) fegelys o

St NI e RS 8 00 S el gl
S L) 5,0 Jie 5 Soly Il > b eslid Y
e pt S (I T 5 (el ) R (o
U S S cl of Sl oo S 5 (2 5Y X) 5NSL
LXC Ui b 3 (T) 228 | (€))L ol e
Slaas) podd oai b glagm [N S 5 4 LXT
A3 a8 o S S Je S350 5 R 5 Sk
B S sl e i S X S 0 s Jles
Slag (55 0315 0L (sl (7 JS8) ddl o 0,5 o
Slio ey a s s elimddR 5 L osY Gy > 5l SaS
S S Sl S A e (SeS Sl SRS
sh e Ol 4 (V7 JK3) WL o 2y 5 o Com
Slass Soo odd nad (SeS Sl (U S G5 o Ry
S Ll a8 ol 2l 5 o S S S
S s 05ty i o S5 5 LXT 5 LXC Jlib g
0l o3liinl o Ceas 50 ddee 53 8l (55,0 (5 S eIl
O JS2) a2l e

a3 Ll (SL L 58 ladde SO SS amils
Gladin SO SG IS0 1l plil 5 -l 4l

X cogr 5o Ll glay o 313 5 X g 3 50


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L@/(J') J_" wL«&/rﬁéng JL»/N@L?A}‘_;)'J}L&S d‘yﬁ.}r‘}lﬁ

W

[
-l

i s

-

L]

]

aﬁbbrycﬁdbv‘)&i

P28 6l Ko b Sl e Ol Sl K
sl emd Sl Dl LT s8aSS e o dails 513

= e ey ¥

et 33 534S 35 Do s ey F o el R
Ly 55815 Shaley Olas g e Vo lanns Wil 5 S
s 05815 (S a5 53 (G 0 id) s w53 e S
As g Sl ks e gl LSO L s MF-285 S 8
(ol a Gl e (b Oy 5 Sl o b aslsl o
e 33 50 S yb s S Al (g5 iy e
03 gy o B g edd (Sl s e L]
L3S e b ol&as Wbl alasl>

o 4w JLas! j2egalus ozws slaesls g0 o s Y
IS gl 25l daesls @)T@z‘w KL REERT
5 S oS Gl il S i 5 ol
S S bl al e 53 53 el (bl e il
ol g b =) Gl sy ol Jle o las

Fezelis o, ladie SO Cunlar o 5l ey
B b 3l gegelos 4 b dles! e 3 &S s s
S ol Jhams o SO el b Olejen 5 50
)\0@2&‘}5;{3&4&#@‘)“@@&&%
JSAJAL’..:J ‘U.Li‘) Ja.wjj eﬁwﬂzm)d))m&ﬂybib
.(Y)MT@JQMMJL@.\

aloohl

Slacand lais w6, Se3lhl Gl el WL”V’”"CJ’:
ek LSS 5

R AT Y RGOV [ IPENWIES JTER SRIREER
PP I B S T INE S
ol esls QLAY ISS 53 oS (g5 9k Oles (C3Le 55 4STD
S Gle oS o Selhl S w5z Ol Jsl gl
Obyss JLal e S 4 5L el Hlpe BLE (655
o Sl e a8 8 s Ol JUSI e ASL s
S E o Ol e ol el (s £ 50 ) Al
Jeol 3Lt ol Sl OF sy g &S LS b

VoY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

(5L wdss a1y

I
|
|
v - :
s s > : :
(SRR WS PRV
o | 2k |
T | |
| |
¢ . | |
| |
jui.iLgJJ;-‘j 5J\JJtM‘JJMJ}Jw C)MJ& |
| |
ej.g'-': | |
I I
v . T S s e
L

Wesls 5,90 (o s S BN Jlazr| 428 A JSS

Wyl el eseln ol (65w pl 4S50 52
Jds s SO OVl am Ognads sla | s &
Jsdos ol 51ams S e 5515 (Module 4018) a3, — il
oslul saslie gla fy owld Sla s = 00500 0d) Gl 2
b 5o o Gk Sl S b e sl
o3l b ol Voo i o 3 G S S
oL ks ¢l (Module A 4520) Sos Jsde G 5l
5Ly s ol A 02l ol RSYFY 4 RS —¥OA JL
J=B L mess 4 b gladl s by a by s~
b = el slad e sl e R £ sl cdlg
Sl 5 G Gk Sl e L 2y 5 2 lkd e
3 sl sla o gladlds colg 5 Lid e 405 DC
5302 e RSVYY JU e il o b 51 s e sl WL

-J‘ibﬁjub’“’ﬁw

Laesls (551 o e J158l0 5 (210 (0
ngj..i_:.; e U:A:'LQJJC,_;&:;;;V.A)‘_QJJJU‘SQUJ‘

S oS il S Jals I e 5 Sl Al e 55T

AINN

f‘k -y uj'iﬂ)ﬂt_lt"é due)‘b d)}T @} V.:M..:..u )‘f‘w

Laosls LS)}T(:‘}'W)‘)%‘ rj..

Wesls 5,90 o e S| s Sl 5 ] b (I
Sl e gl slmosls (5551 aaor el 331 S
oS plajlae s wsle 5 olb S 50 6 Sesll
Bl ol s 4§ k5 s ot onl Ab Gl
iS5 ol el Ol =Y (ol s 0131 5 Sl =)
5 5 b e glaesls @,T@zﬁ Of gy Ol -

RGO

Sl s s oolue Gl e w ol 8 Sla de
Ve b geglie gl by s S5 5 Se5Il -
Yot CeS o fS Y s S
oLin 53 e 18 L baesls JUEl =¥ (5,8 Ve (ol 450
ol s b eds Sl Jlyl cllB -0 (03 S a3,
B -V 5 sl e bl o LB -5 RS-485 JL
s 0035 (5 55815 (b 5l ealind

s s A JS8) sl e Sl a8 3
(Junction box) V¥la sl amxr pbay gl 55 meslis |


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L‘J/(J') JJ' ‘JL“‘“&'/V‘“DJ.Ll JL»/N@UAJ‘_;}JJL:S d‘yijr‘plﬁ

Real Time

|
|
|
|
| : g aylssed ey
|
|
|
|
|

RPSIETS
e
|
| |
| -
| o s pe gls eyl 5 Ogesl Sliasiine s :
l |
| |
|
L =
ol 5o 3
| ——— RIS
- |
B T i
: A b : Feyeles
| L Lok [T
| v : Sledbl Jasls R |
I ) -~ I Bt NG | l T
| 5 oMbl o, | |
| _ I e
| O35l clts oS I : SIS ile
|
! |
|
|
|
d

0 5 1Ak e JLa] e galiys o8aws glaesls sl g s 5130 05 ol 4l A S

S iy o X by s el dlesl Sl 4 Y gl &
() 55 X bl g byse

Sladn a2 Sl Y S L3 SLL s
Y X glalonly & by oenls oo oy 5 O
Lol aaly (Cadlians S al-dle 5000 Z
Y g 3 el G o RI=AD VL 5
Sy bl ol by e O5nds i o WS o
el ($3 s sl sl 1 s (05 il
(V)25 oS Z 5 X slabialy 5o ailr s Conls
sla s G Seslul 5 Z g s 5ISL s
Y X glabialy a4 by e omials soin o) 5 O3t s
53 o8y Coali (il 13 S ala>e 535050 Z
533 eSO b b 52 5 Sl il
sl b Yo Xogliady 3 5o il sl (¢
(Y) 5

Sl )G & Cod a5 YA 4505 C) Ll (1S

¥

35 o b IS s LU g 5 AS ad 5 C 0L w
Slexl i @ IS il e ais s ge gla0 go 3] m ol

Cou gl

Sheslimal L (gl adais 4w Jlasl e golis oKzees (g 1AS L

oS 5l 0l e ale L

sl s Sl 5 X g D3 IS0 s )
3 (S s (R SY 5 Jld s 5 S 7 L) O
Xy o by o oy e o)y
b (L) Z 5 (2 50—2) Y (=S >~ = J5b)
Sla e s o YL s el () s S
Shaly 5o el dlesl (55,0 5 Y 5 X lalinly 4 by e
(55 o/A8A 5 0/288 L 5w R7 i) cils 5555 X
Wdls s Yol 5o VL il g Conles (©

Lo Ji Sl (z 505 oS b Z by 5o s

\OF


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

ahl ek b e pelus Combam i (5 258 2y O
Joss i Gl S 350 g0 50 o0l SSL 100
s Ol el el a5 en 50 Ol S e gelis 500
b ole S5 a ) Resels (6550 e pa glags 1S
A5 4 S et nlpl s sed S e S5 A
Fesals ol L () 0L 5 el sl vl
Coslin) S —d b G 53 50 kit b 4w Jla]
byday oa 01 5 ol (6,5 o301 JB Slpw Sl (228
ﬁwp}ﬁdudwgﬁ&ﬁ,ﬂ‘y\d;ﬂ&T
sla o o2 5 @oSeslul 8l b« e e
A (g e besls (g slaa e L3l p 5 s Ll
CCwnd 55 50 sladde SO SO el mb nl b

PR O D

Folas 65,8 sadim (B (51350 )

T S ($3 55 Jde (A

Jhoe X sy 4 by o Oy Sl rs 2 S
Vo IS s X g 53 IMSLL il s oo e (S0
b bt el a8 das o 0L Jlssad ol il ol ol LS
3 o s s ea Jlesl b o /A48 st
Sl 313 5925 X g 53 IISL Gl 02y
A bl cds 58K V0 G s cpl 53 el (5 xSell

D5 5 e S

ol e S5 ,5 e (o
b a5 Je iles 550 s 0l 02
o b bl e sy s edd Jlesl Glas 0 o
ol (V) JS5) ol 13 5 )y Con (89,08 JAs
5 Ol o S 90 e 31 5SS 08 s e
o=l o s S A e s s S VYT L
33 ol 3 L 1S s Joun b g o Vel 35|

AL g, Je

VOV

S5 e (Sl e el g5, (X
S b e 02 s Sl I e sl
(V) o 5mae Cm 53 5,8 Obajer 2 b (Xglaly)
X glalnly o3 by (o5 (OIS0 ol o 5 35
Jlasl S @ Lal> e opl 5 U0 4 S o3I01Y
J=le 5o Fx glaslasas vy 5 Y 5 X glalialy 5o el
X by s by pe Ogmds o 5l o oil g 55 5l
JURINEINE S FEEAR IEAPN NSRS
o Lajbosed ol aaslie 5 Y linly 4 bg e 0525
i b dd (L Sl edal s 4 bl pel b 3
S8 Sl S b 5 Bl S0
Jol> C)Ua\ Las i Olejan )y 3 e gals 5 5,8
Clon>) L;?LL«‘_} Vsl o oS sl OliS @L... S
GHSLL o S = Jsb e w0 b e (el
2 sline SLlS bl &g 4 5 LBl O o 4 Jais
Cplar 5 Sk 05 e 4 Ylom| B! )
V) 35 e selys 4l 3
NS kel ok g e peles Colim el 612 0
S 5 e Lb Mae S Jlesl gl a8 s S ala>de
ol s A S S L ks s L X
e ol el b (1) 25l i oSy ol
Ol 3 Do 4 Ol oo ol oz e galus il
2 ge
Jlasl Cmr g e gals 4 X gloaly s 50 Jles! (I
Osess Jo & b Slagw (25 &5 81 5 4 55kis
A 3 g e dd e OF (555 S350 S35 S o3l
o s 2 X g 5 Jlesl UL S ade @l Bl
Y ol an by e Ogtes s o 5l el (5 =S el
Jlasl jagalus = b ol b (93508 o0 332 6 Sesll
S e K5 G (i OISl b
0355315 5 bl o S iy Conli 035

VU 035 b il o $Seslll (R Gapiis oy,


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L‘J/(J') JJ' ‘JL“‘“&'/V‘“DJ.Ll JL»/N@UAJ‘_;}JJL:S d‘yijr‘plﬁ

(5o ) 3
0 5 10 15 20
0

g 005 y = -0.0143x + 0.0007
fi o R? = 0.999
59' .
—t 0.15
3 02

-0.25 -

Fosalas guly G (59,8 Jdw riwly fowie NN JS.&

X g 3 8L 5

(gl 4 950
0 5 10 15 20

<0.05 -
y=-0.015x + 0.0013

011 R? = 0.999

0.15 4

) 9 5 5L

0.2

(9

.25 4

0.3 -

Feplad o Caom (69,8 e (eimly gowin Vo ISS
X S 55 6380 s

(Fgd o) 959

0

10 15 20

0.02 -
0.04 -
-0.06 -
0.08 -

(g () (29 5 L9

0.1 1
0.12 -

y = -0.0066x - 0.0001
R? = 0.998

X g 55 631085 55 egelys Vb (9,8 Jie omialy e VY JSS

Y Sz o eld Jlasl 5 4 egalos VL 5 uly (o
b s kS e gl &y 5 K o0 5 VA NY Cl S w
o5 Cle 4 Ylanm| ailr g3 Scgulo ol 35 (83505
SlS L o ol g ekl baly al 53 5 Jis (55148
Al sl 5, sladds ($3508 15 (55 Lt Sl o
S Sdde & ad VL (55,0 e il so ol

el G el ol s sl s 4 il 5 o US

Fogelus 9,8 adaws bl 5,138,0 ¥
J-:LA L;)‘Jsj)l; L (FX) Xét_wb L )j—.‘." A_QJ}.A J_»Uu

b o das (2
5o eded Jlasl (50 e VU s BLs1 KLY S
Jlwe an by e o sleds ol 35U Jlade 5 X sl
So Sdde Cunlam il 0 X sl 5o oYL (65,0
950 #19) Vb 50 e Sl ol 93 5l i s0LS
S ARO[ PARCIUN [ GYSCI SV KNP L PRC P
o s s de Fie dsb 5 5 ddwe bl O3 sl

el (6L akais

Fesles 59,5 sldde 63508 (5,105,L Y

VOA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

(598 sb5) 50
0 2 4 6 8 10
0.00

-0.02 -
-0.04 - y = -0.0148x + 0.0004
-0.06 - R? = 0.999

-0.08 -
-0.10 -
-0.12 -

(9 d 295 3009

-0.14 -

Sbwly & by 05idy b (oA W Sl eis VY JSS
aoam s YO wgl) Cow odd Jlesl U (Fy) B3 ad3e LX

g:mbw‘_;‘,,_.; JJ.:.A

(09 9™ ) 95

0.000

-0.020 -
-0.040 - y = -0.0154x + 0.0007

2 -
0.060 | R? = 0.999

-0.080 -
-0.100 -

(ca3 d (295 W9

-0.120 -

-0.140 -

Ghwly 4 by o gl s b (s A Sy Sl i Y JSS
4 a3 X0 al3 o ek Jlesl b (Fy) bl adl3e b X

T S (595 ke

(igs o) 950

0.00

-0.01 -
-0.02 -
-0.03 -
-0.04 -
-0.05 -
-0.06 -
-0.07 -

(g M) (29,5 5W9

y = -0.0068x - 6E-05
R? = 0.998

Q}‘jg}?ﬁeu\.ﬁ dlﬁ.ﬂ)b’ (FX) db‘ w}#L:X ‘_;L:..«Ijqbﬁ,a Q}M}Jﬁi‘gfjw‘g Q‘mﬁ \OJS&

2L 98 Jdw 4 a5 FO

solas YL o Jde Sl Lol 500 50 4kS
Sy 4 hid ISSL s (S - b e s e
15 i (10 JSE) hle &g w0 5 (VY IS2) bl
o=l il 0 s llS A lsl e Sy s S PUA
Gl 5 (1SS0 s e 4 Ylazm| US|
s e b e AL 0 sladde Al
53 aded aw Jlasl megelins 65 0 gladde (asls

RC P I R PR v

AIAR

e Vb s el e S S slrde
ol ol sl a3l OLES 10 5)F VY sla IS5
— b e o e sl e e S0 ke
s (Ve JS2) Bl o o s o ISLL s S >~
s 5, S VOF 510 i 5 4 (OF JS8) hile &)y s
S dme Sl 50 (P S s Gl
2 S deb e o e el il s
bl oo 4 s (N JSK8) Bl O s 4 s (o508
r bl s S VA S VEE L OF JS)


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L‘J/(J') JJ' ‘JL“‘“&'/V‘“DJ.Ll JL»/N@UAJ‘_;}JJL:S d‘yijr‘plﬁ

aads aw Jlasl jﬁyb‘a SIS 6L\=JJ¢° ‘ﬁb'ud"} @L‘o’a A JJJP:

wo e (HVN_\ Vﬁ\) e s Sl (WN_\ Vf\j PENTUICININEE S
2/494A VY A e V/Ox\ e o e
+/949¥ \/£4 VAX) o V/FEx) o sy o
°/43A¢ 1/0) Olox Vo™ #iex) e e

y = 1.007x + 0.3116
R? = 0.999

25 031 ol d faw gi ol il (59 i
(590 shs) sngatizs
w

(0990 95) Fagolind 4 ound Jlost

3355 dde (sl Jaes slaly B 8 5 L X gy 5o gegelis (6,18, .18 IS

S iy 8 s (5 S 03NN g o2 F g ls O
ol
Al sl 55 iy o els b
edod el BLEA 51V sla IS5 53 o 5 a4 a3 St
o oYL et LU oS tias e 0LES Lals sas ol o
S S el S 5 o o Lol S8l Cs
oS o bl s s Oley p Sl Sy, Lol
Dy Ldib e ph fx s 350 SOLE YL
oS slate w53 S el 5o e Glased 53 gl
A OA JS22) s slacs ;w5 5 diwys ¥V S0
ShaSle Dldes 5o () 05l gy Co e el ds
codlae ol a5 Ll e 4 2 V=Y o Ypesa

o 95 e ot LU 500l slace o s Sl gl G

6“-#‘) J.} Q.ES L —— dw‘ J:ﬁyl:d.b .5.\7.54 6)‘.’\?)9 f

il
Jdoe ;2 gl oS ahal aw Jlal 20 galis (inly ome
SO ST slag s s s a3 s e o
B Sl ol ool Al 5 5 sladie
sl 55l aalae ot (bl sl esls OLES VP IS
Som s Sesl Jb o Vo paslld o 5 S Ky
GS Bl 55 e gels s Sy e selus 5l el 2313
R ] OV IS S (ORI RPCIUN [+ [ SO PRSP
sladios Covles solal a8 Al o oS il 555
ssb s o dde a5 e L el gline La g
(el 3l SaS @ g 3 0k (5 S 03101 L8

K G e


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

S5V 5 g S ooy f 9 Al IS e gelys AELS 05l 5 Sl

09 1 y = 0.9702x + 0.0251
08 4 R? = 0.990

0.7 4
0.6 4
0.5 4
0.4 4
0.3 4
0.2 4
0.1+
0 T T T T )
0 0.2 0.4 0.6 0.8 1

(46 1 30 oy &3 b 5 03I iy

(456 51 y50) yingi 38 b (6 3 0 11 ot g

cla.ujar.’y.;cﬁ g 4 by e jls sl I ISE
AL S

G o3Inl abamd @ abamd |y Sldes ol 3 815
Do A D 5 sy led g esdle oS (nl S
3 0Le) e 5y Slaslo sl Ll e calad 4y alad]
S s 0L ol Sbl5 3 1 Cdles om0
Slgiy (Sl glaeds 5o olliws (ol 5l ealinal
((Solud (amily) )50 53 fagaliys 5 Shas 553 0
SN gl £ D3 B 5 815 eyl 56 )
O P [ SR P g Wy 5 P LCEVERS S [T
Oliabl 1S o€ & sl 228 Canslie S kS s gy

.3 g J.@b—

S Sl
o o Kisls iah o S e ol s gl
5 S Coaslie 1 as g T Olse o Olhol
s 35 5 IS alslS 5L 55 Il Ol
el 48 asl e TAGDSIT o)lei w0 5" Sl w O
ol asls 5 edSasils iag p e Sdglee Sl akes

B R e e

V9

5, 3.5
Y y=0.9189x + 0.1254
3 3 R? = 0.994
o

25 -
3

2 -

3
> 1.5
&
N 1 -
§ os
3,
.’i 0 T T T 1
9
3 0 1 2 3 4

(4 5 550 52095 55 by 0L (5 305 0 5INT Zak o

S0 ¢ B Pl a b lases AV SO

et e

aS A e OLis ol 5 il e YL ol (6 S5l
G S 3] e 35 (55 S oldes s
AL glace o dil o VU (2Bl g b s e
s G 0 (6 S o3l G s 53 (e S bLS
Ll e el pl e Al o 2eS Gl slae
Ol Jeasdl Ko 53 Lt b () 52 0l 25 S5 &
Glois w03 Fom P m (V5 es S Oa5ed dlad 3

Al 5L

S S 4o

3l astle dais aw Jlasl e pelus oSaws 4ol 5 g3
a3 by Slasl syl slas a8 by el o&avs oyl
5 A Lel .S (6 .Ss 51l ol 5 (6o 3l slalial
o=l 48 s e el gl il plmil 5 sl
Sl s U 1y Ll 5 dadh el 530 2 el
s sladim slal 0355 OLSG al cpl Lol s s
5 G Lol ol 2 YU il s sl 5 2e el
Syl S 8l 0T S Conli

L;’é‘ﬁd‘ﬁ]:":f C&ﬁ.bbﬁk;am.k.&f-‘]bﬁcﬂ


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.12.4 ]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S dﬂjf}lﬁ

oalaul 3,40 cLA

IS as garme ks e Jlasl e galys Sl s b G NYAT (63 game |5 0 ST 3L Jbb o 1 Sl sadde )
ATAY 503 V= Ole Sl g oSy 0 gl 531850 5 (650058 sl o3l e (o 0 K0S (o e

Gl il SLle a8 asl O Lol adais v 2o galius oas bl 5 sl o o1 b DAY s ala) Y
Ol xis o8 (g5, 5LES 0uaSasls (53,58

il sl s a3 A 5L 3, e Ol 5 o35 Sl (228 Cuaglie YV o3ty Bl e espd) Y
AF=AD DY b w5 (55,3LES p ok ot Gas 5 Sbt o,

Sls Al O 5 el Sl s s Bl S5 A e slie AYVA L Sl sade 5015 Galo e g wen ¥

APFYV 0NN Ol (555l ke St (g ol 0

5. ASAE Standards. 2002. S217.12. Three-point free-link attachment for hitching implement to agricultural wheel
tractors. 49" ed., 81-90.

6. Al-Jalil, H.F., A. Khdair and W. Mukahal. 2001. Design and performance of an adjustable three-point hitch
dynamometer. Soil & Till. Res. 62: 152-156.

7. Al-Janobi, A. 2000. A data-acquisition system to monitor performance of fully mounted implements. J. Agric. Eng.
Res. 75: 167-175.

8. Barker, G. L., L. A. Smith and R. F. Colwick. 1981. Three-point hitch dynamometer for directional force
measurement. ASAE paper 81-1044, ASAE, St. Joseph, MI 49085.

9. Chaplin, J., M. Lueders and Y. Zhao. 1987. Three-point hitch dynamometer design and calibration. Appl. Eng. in
Agric. 3(1), 10-13.

10.Clark, R. L. and A. H. Adsit. 1985. Microcomputer based instrument system to measure tractor field performance.
Trans. of the ASAE 28(2): 393-396.

11.Khalilian, A., S. A. Hale, C. H. Hood, T. H. Garner and R. B. Dodd. 1989. Comparison of four ground speed
measurement techniques. ASAE Paper No. 89-1040. St. Joseph, Mich., ASAE. 16 pp.

12. Kirisci, V., B. S. Blackmore, J. Kilgour, R.J. Godwin and A. S. Babier. 1992. A three-point linkage dynamometer
system. Int. Con. on Agric. Eng., Paper No 9206-108, AgEng 1992, Uppsala, Sweden.

13.Reece, A. R. 1961. A three-point linkage dynamometer. J. Agric. Eng. Res. 6(1): 45.

14. Regional Network for Agricultural Machinery. 1983. RNAM Test Codes and Procedures of Farm Machinery.
Technical Series No. 12. Bangkok Thailand 291. p.

15. Scholtz, D. C. 1964. A three-point hitch dynamometer for mounted implements. J. Agric. Eng. Res. 9(3): 252-258.

16. Tompkins, F. D. and L. R. Wilhelm. 1982. Microcomputer-based, tractor data acquisition system. Trans. ASAE
24(4): 1540-1543.

17.Upadhyaya, S.K., L.J. Kemble, N.E. Collins and F.A. Camargo. 1985. Accuracy of mounted implement draft
prediction using strain gage mounted directly on three-point linkage system. Trans. ASAE 28(1): 40-46.

\eY


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.12.4
https://jstnar.iut.ac.ir/article-1-653-fa.html
http://www.tcpdf.org

