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Abstract: In view of the frequent instantaneous high current fluctuation discharge of the lithium battery in
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the complex and changeable operating conditions of the electric micro-tiller with the lithium battery pack as
the single power source, which seriously affects the energy efficiency and service life of lithium battery,
the supercapacitor was applied to the electric micro-tiller to form a composite power supply, and the pa-
rameter matching and energy distribution strategy of the composite power supply were studied. Combined
with the actual operation of electric micro-tiller, the logic threshold control strategy was designed. The
control system took the main control chip STM32F103 as the core and was programmed with C language.
The working current, power and temperature changes of lithium iron phosphate battery and capacity de-
cline rate of lithium iron phosphate battery under two working modes of single lithium battery power sup-
ply and composite power supply were tested and analyzed. The field experiment showed that under certain
soil conditions, for different moto speeds and different blocks, the average current fluctuation range of
lithium iron phosphate battery was reduced by 14.37,13. 07,14. 3,15.23,13. 77A, respectively. The aver-
age peak power decreased by 43. 6%, 75.2%, 77.4%, 76.4% and 60. 3% , respectively. Because the high
current exceeding the threshold was supplemented by the super capacitor, the output current of lithium i-
ron phosphate battery became flat, so that the lithium iron phosphate battery pack was protected from the
impact of sudden high current. The average temperature rise of lithium iron phosphate battery pack in
composite power supply decreased by 0.13,1.48,1.67,2.26,3.45 ‘C, respectively, compared with that of
lithium battery pack in single power supply. During the period time of testing, the average capacity atten-
uation rate of lithium iron phosphate battery pack in the composite power supply decreased by 2.1%,
9.1%, 9.7%, 9.2% and 4. 4%, respectively. Under the condition of long-term and frequent use, the e-
conomy and safety of the micro-tiller with the composite power system were higher than that of the single
battery system. The research can provide theoretical basis and technical reference for the application of
composite power supply in agricultural machinery and equipment.
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R ML, 00 5E , REE A An &l 6 Fron. @ ad f it N B NTC HA AR BE TR B A% e 10 Sk L b
TR AL, T ADC SR 45 A SRS R S 4 i 0 Pl S S 8 1 S Al e LA BEL(E . P38 i3 Simulink LookupT-
able 554 2y 3% 1] A5 21 bt B 00 o %) 95 % 4% A PRVt O B L W TR K P M Simulink IR A IC SR AL AN BT 7
Ji7R s Arduino Due 2K 5 Simulink Y B U 5452784 73 5 G &) 8 A&l 9 Bk, d#ad X n] DC/DC 28 4 28 5
VA T 8 7 T AR T S A 2 HRL 2 it L R AR DA R R 2 R R i AR AR, H )G B n /] 10 TR,

T o x v orer For APNIZYT V1.0

® AR O 804 0 Mm.‘rf; ©

o |

Bs5 DESHURERE

[-' UT372 Interface Software V2.01 T2 g x) ¥ Demot/ask 10ms - Simulink
File Graph Record :
CONNECT | EXIT e
=B,
= geeER . :
! » =
| %
| HOLD MAXMIN AVE USB | =
0 0C a =
‘ RPM | \U = A -
[COUNT % ra [0 B X ﬁiLﬂﬂ, ol i
= - 10,000 q
(T 8,000 e
W Repeat~ Sampingtervalio s | X| 3| | | 000 B> r 8
No Time [Value nit || 7.000 ol ,—'E]
A i =, =)
i
AN B> =1 g
P =)
= r—
N — = .

B 7 Simulink E ith ;5 BE 4 i 57

B 8 Arduino Due 34 & 9 Simulink ;& E N S & &
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% 45 %

AR [7] M B 2% 1 06 1 6 45 3R 14

(a) ASHth

1S4
w

10 HiEte
I A B — i PR S A W TR S B A I 11 R, SRR BRSO R M . e KPR
Ml o FEL b P 357 5 F T 2% L b R I U8 ) e R L S R it 1 T R A5 8
K2R, B—mEME SRR R EZNE 3, B ENE S BRIk 4.

(b) BEth

x2 REHE
sk - W iR B/ ¥y e/ IR e <3)i'e FH, it 9 U B0 H, b 0
C (r*min ") IR/ kW B RVE /A )%/ kW

AT 1 9.1 1 200. 6 0.593 16. 2 1. 081
3 9.1 1205.1 0.632 15.7 1.012
5 9.1 1198.9 0.612 17.8 1. 132
2 9.1 1210.8 0.535 2.3 0.653
4 9.1 1203.5 0.524 1.8 0. 627
6 9.1 1 206.7 0.531 2.5 0.539
7 9.1 2 705.3 1.914 15.1 2. 391
9 9.1 2 701. 4 1. 875 14. 2 2. 214
11 9.1 2 711.3 1. 894 17.3 2. 325
8 9.1 2720.2 0.541 3.1 0.571
10 9.1 2714.2 0.518 .4 0.563
12 9.2 2.700.7 0.526 .9 0. 582
13 9.3 2798.7 1. 98 13.2 2.611
15 9.3 2 804.5 1.914 15.9 2. 552
17 9.3 2 820.7 1. 954 20. 6 2.579
14 9.3 2817.1 0.533 2.6 0.591
16 9.3 2 801.6 0.524 1.9 0.575
18 9.3 2813.4 0.537 2.3 0.584
19 9.4 3 000. 3 2.01 16.7 2.621
21 9.5 3 001.6 2.124 16.9 2.574
23 9.5 3014.2 2. 154 19.1 2.613
20 9.4 3015.3 0.554 2.1 0.637
22 9.5 3021.3 0.547 2.2 0. 608
24 9.5 3005.2 0.533 2.7 0.596

B 5 1 9.7 3020.1 0.91 17.3 1.577
3 9.7 3010.9 0.935 18.1 1. 651
5 9.8 3033.4 0.928 16.3 1.71
2 9.7 3007.3 0.571 3.8 0.678
4 9.7 3 046.8 0.58 .7 0. 643
6 9.8 3019.1 0.566 2.9 0.637
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Hiy (d) 3 000 r/min

o
S o % m @ w w0 we o m

0 20 40 60 80 100 120 140 160 180 200
W flls

R/W
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®3 B-mAENMEARFERMHEETUILL

B/ (r e min~") B AL - 2 s i/ A A IR B P Y Bt d i / Ah
1 200 0.312 0.335
2 700 0. 322 0. 344
2 800 0.319 0.34
3 000(A 5 #) 0.317 0. 342
3 000(B 5 #h) 1.327 1.576

5 — e e R AL AN L, B AR IRR G PR AN A RREAR A TR, E5BEAR
G AR RN T e DC/DC AL i e X S REFEIE TR, UL, 525 WL IR B SRR 17 vl Yt A9 i i A5 %
g TR R R, 53R 3 R EUE A B R 45e R — 2
x4 B-BENMESHERERBEBEATH

H#/(r e min ") B H P T R/ C 546 R L T H R A/ C
1200 0. 32 0.19
2 700 1.63 0.15
2 800 1.81 0. 14
3 000(A 5 1) 2. 37 0.11
3 000(B 5 #h) 4.18 0.73

S5G 11 FER 2 AR, 7E A S i 4 RS LA EAE LT, AT At e, E AR RS
FF B R R R S 2L I P L I - X e R B Y R 0 B 4 U 14, 37,13.07,14. 3,15, 23A, B S HLARIK 13. 7T7A;
A S HE I A R T 43.6% .75, 2%, 77.4%,76. 4% . B S H R T 60. 3%. B 2k4H b ik
PR, P, U A R AR A o S (0 4 1) R Pl 3 P R R PR A AR Bt Tl R A Ll it 2 R A2 28 A R L U 1 o
MR A TEAAE, A S A AU R G b 2T BR AR T — A PR AL i 2 43 0 R R 0. 13 °C L 1,48 °C,
1.67 °C.2.26 °C, BSH FRE3. 45 Cs 456 11 MK 3 W8], 5 HIERS TSR D, f by
gt T ZR AR A AR AR AR N 22, H At BT T BT A R

AR 36 AR T F 52 0 Tohn A8 AT A R ST B SR W, X DR S e e Y Tt 2 R, AR IR B

TR B — o AT AR T, AR R 5 H Tt i r R A R S (B R/ T IR SRR L R Q o B UIAHC. TE
A%ﬁ%d¢@ﬂ%mﬁ¢ﬁ%Tﬁm%@EEﬁ WA, F R FL Y T T R R A R s i e i
i o PRI FRATT 5 250 BT 3 P i PR 28 255 6 5 T T A R e 2 o R A Ak, B P R S R IR Y &
%AﬁﬁT“mz

Quoss.y =Ca + T*+b+ T+cDexpl(d « T+e) o I X Quouss (1D
Hrh, a=8.61E-6, Bfiih 1/(Ah« K*); b=—5.13E-3, Bfiily 1/(Ah « K); ¢ =7.63E-1, ¥}y 1/Ah;
d:fﬁﬁw,iﬁﬁlﬂK%Dm:Z%,ﬁﬁﬁlm;um%@ﬁ%mﬁﬁﬁ,ﬁﬁﬁc;T%%ﬁﬁ

I, BN Ky Quuown 2R LT RITHOE A, A Ah, Sl AKX QD 4500043 3 B — i JE 2 A
ﬁm%@ﬁ RANFE 5 PR,

TEA SR A BAR B ALEEEN , AT 5 — b R, B TR D B T 27 Y 2 R
RN 2.1%,9.1%,9.7%.9.2% , BSHBAEHLFEHE 3 000 r/min FRE4.4%; 255K 11, £ 3
M5 A3, MR T — R, &G A U b A T R R /N . F T W R B A
R o A e 26 ¥ Tt 75 R e AR TR /N L 150 R A R L R A BB X b A R R
(14 5% WA BT K
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x5 B-—HEVESCRERMREBREH

¥ /(r » min ') PR — Y R O 2 IR R Y 52 A U HE O Y IR R 9
1 200 0.049 71 0. 048 68
2 700 0.053 62 0.048 73
2 800 0.053 81 0. 048 59
3 000 0.053 89 0.048 91
3 000(B = #h) 0.051 23 0.048 97
5 g

Bt Xk B — P R b FRL S0 ORI BIL 7 T TR A ol DR A 3 i S SR e Yt 2 00 ] 2 e M 2 2 AR B8 A7 i 7 2 Y 1)
T, 7 SCORe FH R R, Tt R 2 P 7 A 2 R A LR R e Sy L Bl BOPE L Bl g ke UL SR S LY B A A
A 1) SR % A /A S L L e ) R R R

1) Tl 2 i 75 B E 1) S5 P DR B OB ML RE A A5 T4, TR QD) e iU . RS 96 12 o 2 1 b B
PR oK.

2) JIr il R S T SRS BE A% 0T i 2 r 2 R v b 2 B R B EAT S B C . B L A R L D R ARG
TN FE 5 i 4 A B, AR L e el G PR O B 0 0 R S L S R O B e T
PR DA R I 0T 8 P T Y ol o AT R L e A RROIR S L R T R R R AT R A L A e IR R )
BE) T B A P H AR,

SE K
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