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Abstract

The mainstream tractors are fitted with power take-off (PTO) devices, but there is no clear data on
the characteristics of the power distribution problem. In this paper, a representative 554 tractor
is selected for study. Using Simulink to establish the electromagnetic multi-plate clutch transmis-
sion torque model and the tractor PTO transmission system model, the power distribution cha-
racteristics of tractor PTO in low gear are analysed. This paper provides relevant data support for
the future development of PTO technology and has certain reference value.
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fE&E: Wang Yu [7]55 LA PTO A A Xt &, $&H T —FhiE T 52 bR BT 20 A o SR 3 748 2 A 1
(1) PTO hn#k J77%: Manish Patel %5 [8]FH i F-il I TFEMER, W€ T 1817 PTO K HMLAT & & 1& 1)
Th#; G.S. Manes S0 78 T AN 6] 1 736l v] FHa R AL 00 = fUREE RGN0 )7 % H il AE 06 RO 178 40 3
LR H AT R HE R AL = A B R GRS S R R ST AR MEAL TS Rl s Hensh Sujit Z5[9] A ik PTO
DXy AR AL AR R i SR £ P A AE B A 45 2 VR TE R B B8R P b e AR S e, DDA ) R T
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5 AR ZEAWAH LG, A B HE AL S K AN R 2 bR L 46 T R 32 TH 355 B RN 5)) /0% H 2% B (Power take
off, PTO). PTO 3% & i KIIRFIE & A FH i 6 BB R Bk, ELEEIE R Sl fl ¥ 30 77 i85 30 ) H il i
RN, B PTO R BIMLAIRE & DA SR AR 1B 45 35 R LR . IXFE AL RUZ IR PTO 5k
SN Y, (FalseImmfe A AR, Bk T PTO 2B 3 1B MIW 7 MAE 2 Ao

ALk HE 554 BRI T R, KR PTO %3 RGBT . 455 5 R K IEHE B |
UK AN FE 5 HITH R G 0 Ha R ALAR e B S A 2 38 DA K R DR L RNIK B R0 IR B A S R 3R, T AR AS A4 3)
b BT A S R AR, JRIE T R N PTO 3h RGuRAY, 8T Simulink X H 4747
AT

2. PTO R4 E LT E
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2.1.1. 554 BUBERIH BB
ARk P 554 R ML TR %, S Hans 1 fir.

Table 1. Complete tractor parameters
%= 1 ERAENSH

KAWURERE  RKEHUARE DR FRIREAR

BT (kg) (t/min) (kw) BEs 7I(N)  HRRHAENm) (m)
2300 2300 40.4 14200 114 334
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2.1.2. {RIEALIENELROTRE
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i e E R ML AR AL B b o B AT OB I h LA R AL AL B LE i, SR 52 HE R AL 75 BE 63 B 11 3K
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R RSO R T G FHE, (£ 3) RE TR &R ARSZ T KI5, (ERPLR 22 B, AR
THERALSE R AR . AL 8h RARESA L3 b e, vl A (L) E «

igl = iTl'idI 'io @

A, b, A 1 PR

iy ——PTO 1 #4f&3hL;

i, —— FIRE AL B .

TERE L AR, AR SNE AN AET] ). mRICH AL, R e FEE LR WS I
ARSI E:

(1) FANEL EEFEIR R

. F )
o T @)
KA, g, —— BB, —HCH 95%;
N, ——fEBN RIS R, 8 H N 95%;
T, —— KEWLE KA, AN N'm
F——HI N5 71, $478 N
o, fNZEES| 5
F=1-Mg ?3)
A, M —RAKEFE, 4700 Kg;
A——FH, N 0.7~1.2;
g ——ESIINESE .
(2) wReH: g 5L rX &
. i, +f)rMg
w>(m%£ @
KA, 0, ——BORMERRNCHE R, 8 b bl i) & K EHE R 30%;
f ——F LERERBIH /1 R&%L, B f =0.03.
(3) mAkFaE L 5K R
iy > 0.3?/7rnmin ©)

R, n, —— RAHLIR LR

Vy, —— LR 2R, S v, (9 2~3 km/h.

(L) A1, SRR A L iy « 1 3400 PTO {63l iy A 1 B4 MR BB LL |, — /N SHORHE
PTO WHERIMEZNLL iy, o ASCTEMAT PTO MR MEENLLII TR, 2T 554 AUGRBLIERI L. i OGN
3895, 140 PTO fEZhti, FI 1 BB MR L iy, K. AN BHECEK R I A F AR
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2.2. PTO {&#4tEBhEEROHTE

PTO #4465 LR AR RN R AW 5 N, (L3 S &80 B Xa &5, wids)
FhA SR Z I LA o o 2l EE BB IR R B4R A B R TC I . SRR e R R R LI 22 5] 11565
HORMAE . MLAME T EE FEHR R L ST BR TAE R . o5 55 400 DR 3 SR S0 iF i ik 0 1) & 2

(1) @)

i F, _0.7x2300x9.8x0.334

g = =51.22
Nalla T 0.95x0.95x114

(2) ()13

- (i, + f)rMg  (0.3+0.03)x0.334x2300x9.8 2415
T, 0.95x0.95x114 = o

(3) M= (B)m14:
_0.377m,, 0.377x0.334x 600
o = Vo - 3

min

RS R EAL B LR S HOE AT HE R, e R/ MERE VG H, B, MMEIER 24.15.
ARSI 554 TUHEHIHL 6 AL LB EL N 2 s

=25.18

Table 2. Transmission gear relationship table
2 TRFHEMXRR

k 144 244 344 4 45 544 (EEE

iy 3.652:1 1.95:1 1.423:1 11 0.79545:1 3.28:1

M 2 WP, HARE AR AL 1 PRI, FTRIAE SR i BB 3.652. ANskEGiEHIH) 554 Ui
PHULENLL i) f1EY 3.895, HaRQ)FIRI, HEHIHL PTO RS AL L 3 LRI (E

ig 24.15

iy =——= =1.6978
i iy 3.652x3.895

3. ¥ERIHL PTO {AE ST
31 BEZAABRSHRYFEINEST

ML % s ar s TAERT, F5 2@ N BImRAE s o iR . R IETE @ N IR S, A A
Y, LRI N SRR AL, PR AR SRS R SRR, TR A G T . R TR,
A W B ) TR B 2 4 R A o) A 2R, B A AR AR 0 S M R R 2 A R B LI B T A A, XA
HER B E LB E R, TS 3 B A A BB R PR A EE R A . i U A AR
ERIE A 1 Fis.
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Figure 1. Working diagram of electromagnetic multi-disc clutch
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Figure 2. Clutch transfer roadmap
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Figure 4. Transmission torque model of electromagnetic multi-disc clutch
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Table 3. Simulation parameters of friction pair of electromagnetic multi-disc clutc
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Figure 5. Simulation results of electromagnetic multi-disc clutch. (a) Control current variation; (b) Torque variation of elec-
tromagnetic multi-disc clutches
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