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Continuous Knot-tying Test Method of Knotter and
Knotter Fatigue Test Bench Design

YIN Jianjun WANG Xinxin GAO Qiang
(Key Laboratory of Modern Agricultural Equipment and Technology, Minisiry of Education, Jiangsu University,
Zhenjiang 212013, China)

Abstract: In view of lack of continuous knot-tying performance test and fatigue test system of knotter in
China, a kind of continuous knot-tying test method of knotter and design scheme of knotter fatigue test
bench were proposed to simulate straw-bundling processes of square baler. By designing a rope-pulling
device which can simulate springback characteristic of straw bale, the device moved on horizontal plane to
pull rope according to rectangle path, and a rectangle rope ring was formed on vertical plane in
cooperation with rope-sending motion of rope needle, and the tested knotter finished knot-tying. The test
bench realized rope-pulling, rope-sending and knot-tying motion circularly, and tension force of the rope,
torque and rotation angle of the main shaft can be measured at the same time. 3D model of mechanical
system of the test bench was established under the software of Solidworks according to the proposed
scheme, and type selection of its key parts was done. Parameters measurement and motion control system
of the test bench was built up, and control flow of the test bench was designed on the basis of the logic
among rope-pulling, rope-sending and knot-tying motion. Graphical programming language of LabVIEW
was used to program the measurement and control program of the test bench. The running test results of
knotter fatigue test bench showed that the mechanical system, measurement and control system of the test
bench worked reliably, and continuous knot-tying efficiency of the test bench reached three knots per
minute. The test bench may provide a test platform for knotter development and short-term fatigue life
evaluation of knotter.
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Fig.4  Structure composition of knotter fatigue test bench
O o SRR 4 1 .S N B 53 3 S O VAP K (I K )
TR BRI P 6. T A EE 7. kAN
S HNARTE AR E 9. 40 10 HIAE AL IRAR 11 4T 45 4%
12. g% ds 13 GEME G E 14 mEEE A A 1S HENR
16. AW B B SIHL 17, BoRds

R a3 Ik 5 F e sh ZRE K S i,
A5 S L S AL (K B WCM28 — 1500 — 208 ) 5
of— b HE W RO 3 )t B o R A A (N
CDBOTOAA #Y) | W 1 &5 & 4 15 3 J) id o 5 1%
ARSI A AR R o . AT SR -
(0 1 46 1% SR 2 55 S T 4 4 i) AR AT 45 g 2 1F i
(1R 55 4T 45 il i A, Ok A T H R S A e L IR
P F W5 5 .

5 AW E EMES RS
Fig.5 Power drive and transmission system of main shaft
L gy 2.4.6. MRE 3. 97458 S AR T XA
Mk 8. mimERiady 9. EHUHEBIIHL 10, KT

UL e 4R ] 5 A ) 4 AN 1] 6 BT, iE
HIRAE | MIBLAEIR G 2 [ A W B L, — Y 18] %E AE
R b 0L 3 5 T B e, A 00 P A R [ 4
TEREGE LA UGN 1) B8 3l 2 M B A IR 48 5 A [
SE o L2 I L4 BN TS [ AT RS Bl R AR AL A
PR, 48 Fel i 75, A58 00408 208 R 5% T 119 o e
FT25 T 03 I 208 K 418 2 05 24T 45 4% i Je g d b, 7R
AL WE A o FT 45 A% L2310 I IR B 4 R B
A0, AT 45 4% L1 IR 5 LA 1] 2 D, Bl 1
e 245 1) AR AR LI R 1 [ SRR o 4 R P R
AR IG5 IR O BORL SRR 4 2 4k R R
P a ST A5 AR P I 8 4L A .

13 12 11 10
P 6 A5 EE H Ja] BR  f) 0 %
Fig.6 Rope-pulling device which can simulate springback
characteristic of straw bale

LRSS 2. HLRMEL 3R AR 4 BIAWH SRR
B6R TR ZATIZEE S BEE SN 9. B 1iE
BoO10 RS 2 1L RS 12 FIBHOR 13, R
i3

TFWEWE T PR, s e A A 2
e ZHHL ({25 110J18135EC — 1000 %I ) 3K 5 1) 2%
FF Ry EH LRSS e, i S LS 2 T
L B AR L E . Y\ is B A [ G T e FR B A
I\ 1) 22 AT 55 SR BETE B R ) 9K B T G nl iz S iy
B Z5TENUEE E iy BL 2983 il A B 2P
HEHL S ALK Sl IR e AL B, 5 2 BT B A
Dl iz g b A Az B R S5 T PR B 7R R )
L2 AT 55 SR RE T B A SR W) 3K Bl A 1] 32 Sl AR [ 45
TEYN I E S A ] Bk R 2l o S 4L S 4 (] i
R T 1 A 20 2 R R AR I B B AR b X
FE i e BT Hc 8] 2a ORI IR Lk iz s, A T
M LLAT AL B 38 Bl iR 2, I RS B AR S Bl A R
WL FERE [ RN\ ) 1 15 R 7 [ 1R 4 MTRRTT R,
RS G s s RAE S .

2 3 4 5

=
LE]

13 lé 1 1
R R= R L AN
Fig.7 Structure composition of cross sliding table
L m Byl 2. ghm 224 3. i HLWH 4. M A
LB 5. Bt 6. B LRI T FRITX L
8. MEiE R 9. ATREIFK 2 10. A7 REIF K3 11, B AT
12, B [ SR R P 8 B 13 AT REIT G 4

3 RBAMNREEHRSRIT

3.1 HEANMKSERHREAM
e 8 o, ik Em B MK SR AR L EEH T
FEHL(WHAE TPC — 6101 BY) 4 fl i@ T 45 B Bk ol 7] i



5510

FHA7E G TSR ST H R ik 5 07 e B Bt 87

HL MLIZ B R (BF 48 PCI— 12451 %) B R 4
+ (Wh4E PCL-1710U #) 0K 3545 ({2 5 3HSS2208H
) 5% (B B e B 4 5 2% (B E6C3 — AGSC
1024P/R #Y) | oy 25 1 4 1% J2 4% (43 IN — DN200
B, 52 200 N-m) S )% 2% (BEI NJLS — 1 34,
A 50 kg) ATRRIFOC (BRI e WLD — Q #1) 4k iy
o RN A 4 o

Tl i a
G2 AT RS Sl

AT e \

s 2 s ‘

'EE A
B AR

dgixtivnie | |42k
e
LG
e L [

2] o e e

a| | L# | L

f:‘

il e ,
i L g

F Ly o 2
e ol 22FL

P8 s & IS 4 2R e 4
Fig.8 Composition of measurement and control

system of test bench

NS ROR G A7 8 55 50 DL 5 1 45 4
o, U5 5 4 R S8k B4R T AL JE 4 Bz 3)
P S AP R S LA i 2, 5 R S R R
T AN 2 D AL BBl SR PR AE J0 R 4R ROk oR 4R
HRHL ATRRIT O e i A TR AR I AR AL
for B PR AR 5, O ol el A0 R A S A ) i 1 4
24k P 5 £ B T 5 5 DR T, DT 4% A R T e ) T

157 .
3.2 EFHS XA TENEBBORBAES
Rt

i M S AT 4510 7 WA 4R Hh 1 i 48—k 43T 25
OFEER DA 7 2 S5 &5 05 3h 5, & b+
TG R AR AL E A A TE BB A A ) T
PEALA I35 s 1 B P A i 4 4 45 £ R A ol 2 ok
ShALYR S 17 5 2 (] B AL B R A
M WAFTRETT RIS S Ra, +5WE
IR B RS Bl , HUCR B AT R T B A 1) A 1)
12 B A e 1 2 K0 R AL [ I S ) A R A AR
S EE E NI N N1 TP ity Rk vk P VALY RV S
P RE P A AR 2 S Ak AR G B B S A,
R S AL Bl 1% 3 25 4T 45 32 il ik AR UK Sl ik g AL

F 3% 48 BT 45 2% , 52 AT 45 25 58 AT 45 , (Rl 41 4%
SRR SR AR TR TLAE | 20 B e R 4 G A O T
I o FTAS e 07 1 B P AR AN 9 fr
71, RS 5 ) i Jy R LabVIEW 42 436 1% P £k 25
B EmS . HRIIAE G I E, 3t 7 F3
5 i S U e L, 5 e T T Sh AL AR Y
CHI VR E AT 4 A S B Al S S,
HaE®.

HASHERWT R 7l EaaEaik
Je W 4 o A 16 3z 2l A 6 1) # 2l 40 1) 3z 3 AR
o] ¥ 2l A [0 32 2l Mz 1E ) 8% sl 9 Iz Sl A m
¥ gl (LI B 40 Bk W sl LI 7 1) 4, & O A it
LB HLDT 10 0 IE) o b TR E L I R
kA7 E, I 46 e as Bl ) 25 Bk gl B SR T
2] — i s B B Xz g Al Al AT R T
KZJE A i B LAE Ik Be Bl, 3ROk S8 0% T R Y
ST 8

F T P K S A I ) SR 22
60 B A FL TG Y A ) B W SE SR N ] 2 0. 15 s,
T 45 % 32 50 ot 2 0 M 45 L TR 0 0 (07 L, U 2 0k
FEL i 75 5 s T T A 3l ) W R R AT A . AR AR R
S AL LA K S 58 1% S Lo i S A5 3 32 b A R,

=

360n, —-

“=77%60 . (1)
Az I BBk U5 B
z, 3% e 1 3K
n, 7R B H, Bl ML

o——FT 45 4% 15 o

¥ n, =71 t/min .z, =13 .z, =19 LA (1) , 15

oo =291.47(°) /s, W5 ZAME ) F1 A
0=0.15%x291.47 =43.72°

BV F, 2 75 A AR T2 B e A s B 316, 280 5 1 AR I
S HL GBS A T Sh R 4 .

W G S8 LS B 1S, P AR G I
Ji€ &% £ BEJE A5 /N T 1007, 5 /N 100° 0] 4k 22 % 4k 3=
e, AW EMREAERESRTET
316.28°, 4 K T+ 45 T % A B2 WU 45 o) W 1 e 1 i A
B R BAT A Ve . AT 45 & R A , BURS L)) f%
AL BN E M TR IE, RS RS
B 7AW 26 18 Ry 10 N ARG I F T 25 45 02 5 4T 45 L2 o
TEAT I LA G , A R 48 4 J) R T 10 N, R BT 45
A AN B AR 0 SR AT A5 W b, oI 4 o R 4
B HAT (LR R s N 1L /N T 10 N WA BR iz 17
FEIF AT — AT 4G



88 o ML O % R

2017 4

A1) 25 3 Eh L
E MR
K 25 Pt L B i) 2L e B
[ ek E ] ER%
Y15t e Zh L i 25 kR B AL
1E [ e E[a TR
EADEZ TR
fa e
Tk 1) 45 39 B L

1B GAER

i LB
15 R 4 T e

i 22 B AL
osinam)E

ENRBZridiksii 7N
18 ok 17 T e

RER G

Tt [ 233 FL B L
RS [ e

o
T ET

B NF100°2

a1 AL
TR T g

B mRE . |
T L BB

i 22 B AL
PR IE [ i

ENREZiiaEki
R IE AL

B O FTEE AR 57 10 6 5 ) R I

Fig.9 Control flow chart of knotter fatigue test bench

4 RBEEITRRE

4.1 KA Thae ik

0 Ao A W R D T T R
W, A SE R 5 AN AT 10 B R o

N T MRS I T 245 458 57 15 5 DI RE AN BE
b5, R JATEE Rasspe 22 @]9 D BIFT 45 E4F 32 )
ITéhde AR G TR L. KR aafrd
AP 11 f .

T 45 18 2R 4 21 A9 4R 28 137 77 A1 3 b 1 0 %
i A& 12 B, 3145 3 Sl HH 0 R 48 47 ) /Y 72
S m] 25, 2 WTAT 45 32 Bl A1 A0 55 0 48 0 0 45 4T
S Y AR TE AR OG o AR 4 TR 0 9 9 X

(a) B A2 1 FTHLIE
B10 458 3R A

Fig. 10 Knotter fatigue test bench

(b) 188 5 S AL

28 114 e B R BE R R R 4 B B Y IR 4 L 0, AR AT 4
W BEFT 25 W A 28 A = B ph O 48 S5 B Y B M R Bk
SE o AR I A5 10 AT 25 5 Bl 1 AR R AN 4 B2 g, W LA
AT &5 g AT T R 1 Bl 7 2 g3 A B A 3R Bl T AR A



5510

FHIETE S FTEG AR E ST AR IRy ik 5 57 i g 5 Bt 89

(a) W ERIIAOLE.

(e) ¥ Bl IE T B2

() TR R

(e) FTZ55E AR IV

F1L T8 57 1 B s A7 7

Fig. 11

AN - m)
5

| | | I 1 I h
01 51 101 151 201 251 301 351

Fhlle /)

—_
[#2)
(=]

1 1

HMLEHL SN
2238B
T T T T T T

4 4‘7 9‘0 13‘3 17I6 2ll9 262 365 3)18
B EE)Q)
P12 3725 3 b AR 48 1 7 BT 1
Fig. 12 Torque oscillogram of main shaft of knotter

and tension force oscillogram of rope

FTA5 AT, A5 B ADAMS BRF ] X HE 14 48 70 3 AT 12
EIRZE /RSN IR v B i I s o N N T
IT 45 Wi 25 O 1 % 1F 19 98¢ 97 98 ) o A 48 131 54K
B o

R R DA 1 5 A G 1) 3 e R 5 gl i ]
4.5 s A 1) LR AR B I TR D 3.5 s, 4 AR
i 2l B[R] 2 16 s, AL R 5 A T P I Ja) A
e SR 2 s, 0 S8 — AT S5 1 B0 BT i ]
18 s il XA K B ITHCR A ] 3 A4/ min, |
TG R EE S 0. 125 m/s, 4T 4 & E 5l 5
1A BERS B 360° £3°, X4 & #E4T 600 W &
TSRS, K 5 38 ST 45 2, RA AT 45 8T
g e L0 2 UL Sh o i D0 B, R TR B I 4
RG-SR G BT IE B, il 2 % SR AT 45 % 57
MK
4.2 FTE5ER AR

A 5 & AE 0% 52 BLIN B T 45 3 Bh 5% f (9 20

Running processes of knotter fatigue test bench

Ag, X 1% [E Rasspe A ] D BUFT 4545 s VE RS E 170
K, AT A A R AL S 25 J .

PRI & T 3l % sh 3 Ik 2 1145 b il R 5%
Bl I SAT S 25\ Je 4 TT fy 3% 40 B I SR AT T
If BEF0 90° [ ZEFn 180° H i HF 4 H T 1 B K A
JIE VETIRE S8 B I 4 45 A | B4R 0 45 o A O 4 B AR
() 5l 2 3 A B B 13 o, Ay T AR DY
FEMHRRAT S5 & F e /o TR il iy D BT 45
#n SV 7 Bl 14 iR,
4.3 WEEARIFNITERES RN

g 15 s ¥ IR B & 0 3 BEIK Bl 4T 45
U R A b AT E ST 45 I, KR
XUV 5 0K 3 3T 25 2% 1 i 45 R MR 55 H
3 3 41 208 0 5 R Y o R R 4R B Ty RN, S
X LA 55K 2 AT 45 4 1 AT S5 W6 2k . I A
W4 HL 17 120 ~200 N Z [a] . 5k 56 v & B 48 7
Jylad 200 N, 5 645 1k TAE, S 20T 45 B, i
PR Sy 1R 288 990 5 g 3k R, 6 4 B AT 485 R BT o KL
it HRE S A e A e LA L P R R S8 A sh I F
WG B A% I & HEAT 1 R4, 10 000 IR A T
S50 45 S W R UT AL 0K 20 FT 45 2% L5 T 5 S
F100% , X5 G KB 1T R4, W4 R 7 TAE A
LU R G AR A IR

Jei ST TR A2 e 0 o LA 45 4T 4 T R 9% 57 ik
B, R W AT 45 # J2 A WE 2 AT 45 4 A dE o R E
60 000 YK JCHBEEE K .

5 HRIE

P T S A A E T RE A RLALL Iy HE AL I Al
(3T 45 f Sk B0 U7 5 S 07 i 5 B r &, W]
DL AR [ LR 1R 468 i 2 T 4 W Y A T
A S B AT I g R W] 1K 5 LR AR G A A



90 2017 4

(&) HIETIF [ Rk(217.8%) T ) HIRERR39.69) (i) EIRLE 50(245.6°)
& 13 D BIFT 4538 i 7 ik 56

Fig. 13 Timing sequence test of D-knotter

(=3
°

b
T

It
i 5
]
gl

- REO A E R R
g =4

B Hr AL RE
— ST S

—ESREN
ERHEr S

b b b et b 1 S N =
0° 50°  100°  150°  200° 250°  300° 360° (a) 255 1 (b) TRy ER 45

14 D BT 4545 0] 15 [ P LS XU 25 0K Bl 4T 2 8 57 X
Fig. 14 Timing sequence chart of D-knotter Fig. 15 Fatigue tests of knotter driven by double gear-discs

ARGVt A T R4 ik A8 AT 25 Sl 1 2 i 3 A4~/ min, AT AT 5 48 BF K L 0 0% 55 75 i 75 A%
I 36 3 4 R R BOIE IR, B S AT A AR T =

& % X #
U VR 0] D RLT 2588 KR B ML G5 3 0 505 I 07 (D] Ak MLiK=# 42, 2011, 42(6) : 103 - 107.

YIN Jianjun, LI Shuang, LI Yaoming. Kinematic simulation and time series analysis of D-knotter and its ancillary mechanisms
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(6) : 103 —107. (in Chinese)

2 EAE, BEDZ, BOCE, . TSR AR R AT 2K R M 5 DWW IE[J/OL ] AR HLA A7 i, 2012, 43(2) : 96 - 100.
http: / www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? file_no =20120220&flag = 1. DOI;10. 6041/j. issn. 1000-1298.
2012.02.020.

WANG Lei, LU Huangzhen, WEI Wenjun, et al. Analytical conditions and visualized verification of knotter hook’s rope-biting [ ]/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2012, 43(2): 96 —100. (in Chinese)

30 VA EuR, BRI, SF. BT RIS AL Sl ) I FT A5 AR B LT S5 T AR SE [ 1/ 0L ] R HLAR 24 HiR L 2016, 47(9) ;85 -
92. http: / www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? file_no =20160913&flag = 1. DOI: 10. 6041/j. issn. 1000-
1298.2016.09.013.

YIN Jianjun, GAO Qiang, CHEN Yaming, et al. Virtual knotting method of knotter based on rigid-flexible contact dynamics [ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(9) : 85 -=92. (in Chinese)

4 YU Xiaoyu, CHEN Liqging, WU Mengran, et al. Simulation and experiment of D-bale knotter based on multi-body dynamics [J].
International Agricultural Engineering Journal, 2016, 25(4) :155 - 162.

5 GAO Qiang, WANG Xinxin, YIN Jianjun. Design method and test research of D-knotter based on rigid-flexible contact dynamics
[C] /2016 IEEE International Conference on Mechatronics and Automation, 2016:1787 —1791.




5510 FHA7E G TSR ST H R ik 5 07 e B Bt 91

10

12

13

15

16

18

19

20

21

PR, A, ik, S O REMANL D BTSSR A SRR S T]. Rk LR, 2010, 26(5) : 96 - 102.
LI Hui, LI Hongwen,HE Jin, et al. Reconstruction and optimal design of driving dentate disc of D-bale knotter based on reverse
engineering[ J]. Transactions of the CSAE, 2010,26(5) : 96 — 102. (in Chinese)
JRAL, R, B SR T DA T RAT S S s A B (1] RO AU A, 2008, 39(6) : 81 -83.
SU Gang, SHI Jianxin, GE Ju. Measurement the spatial angle of square knotter on the basis of reverse engineering [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2008,39(6) : 81 —83. (in Chinese)
TP, BRefd, #ENE, S D BUSTSE AR B 4G B ALY 25 (8] 454 S HOr A [ 1700 ] RO HLIE 2% i, 2017, 48(1) .73 - 80.
http: / www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? file_no =20170110&flag = 1. DOI;10. 6041/j. issn. 1000-1298.
2017.01.010.
ZHANG Anqi, CHEN Longjian, DONG Hao, et al. Spatial structure parameter analysis of rope cutting and releasing mechanism of
D-knotter [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017, 48 (1) :73 - 80. (in Chinese)
25l 20, SR O BEHH AN LA 45 4 25 R S HUT ST [J/OL ] AL AL =4, 2013, 44(8): 99 - 105. http: // www. j-
csam. org/ jesam/ ch/reader/ view_abstract. aspx? file_no =20130818&flag =1. DOI:10.6041/]. issn. 1000-1298.2013. 08. 018.
LI Hui, HE Jin, LI Hongwen, et al. Spatial parameters of knotters of square balers[ J/OL]. Transactions of the Chinese Society
for Agricultural Machinery, 2013, 44(8) : 99 —105. (in Chinese)
REE, 223G, Pheld, 55. 4745t H148 W pL e 5 58 48 MU A 46 D 43 B 5 ot it [ J/70L ). ol MU % 4k, 2016,
47(10) : 44 —50. http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? file_no =20161006&flag =1. DOI:10. 6041/
j. issn. 1000-1298.2016. 10. 006.
XIONG Ya, LI Haitao, CHEN Longjian, et al. Analysis and modification of interaction between wiper mechanism and billhook
mechanism for knotter[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016,47(10) :44 —50. (in Chinese)
FHHETE, BRAEW], SRTTIR. AT 4 8% AR AU 24 Al R BT S 8 A AT [ J/OL ] ROl AL =4 , 2016, 47(7) : 224 -230.
http: // www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? file_no =20160731&flag = 1. DOI:10. 6041/j. issn. 1000-1298.
2016.07.031.
YIN Jianjun, CHEN Yaming, ZHANG Wanqing. Line-contact cam design and load analysis of rope-biting mechanism of knotter
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(7) :224 —230. (in Chinese)
BE, BRI, T, S AT RIS BTSSR IR AR S [T ]. Rk TR 4R, 2012, 28(7) : 27 - 33.
LI Hui, WANG Qingjie, HE Jin,et al. Experimental research on performance of different knotter driving pulleys [ J]. Transactions
of the CSAE,2012,28(7) : 27 - 33. (in Chinese)
MR fa, 45k, kB, . RPN LA AR AT S5 A 4R A 30 4 A [ J/70L ] ROl BUAR 2 4, 2015, 46(9) : 128 - 134.
http: / www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? file_no =20150919&flag = 1. DOI.10. 6041/j. issn. 1000-1298.
2015.09.019.
CHEN Longjian, LI Cheng, ZHANG Anqi, et al. Load experimental analysis of billhook during straw baling [ J/OL].
Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(9) : 128 = 134. (in Chinese)
B, WReld, B, 5. ITEAR SSRGS K E B RS R AL J/OL]. LA HL# 4R, 2015, 46(10)
31 -37. http: / www. j-csam. org/jesam/ch/reader/view _abstract. aspx? file_no =20151005&flag = 1. DOI; 10. 6041/j. issn.
1000-1298.2015.10.005.
ZHANG Anqi, CHEN Longjian, LI Cheng, et al. Synchronous acquiring system about information of bale knotter movement and
cord tension [ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(10) :31 -37. (in Chinese)
LI Hui, HE Jin, WANG Qingjie, et al. Design and experiment of @-type-knots knotters on chinese small square balers[]J].
Chinese Journal of Mechanical Engineering: English Edition, 2014, 27(1) . 154 — 164.
FHZE, SRTTIR, BRI, S XU LIRS T4 g Bt 5 RS 188 40 T [T/OL ] b HLBR A= 4R, 2016, 47(3) : 98 - 105.
http ; // www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? file_no =20160314&flag = 1. DOI;10. 6041/j. issn. 1000-1298.
2016.03.014.
YIN Jianjun, ZHANG Wanqing, CHEN Yaming, et al. Design and knotting test analysis of knotter driven by double gear-discs
[J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(3) : 98 —105. (in Chinese)
KR, AT D AT 5 & 5L A0 XA 9K S 9T 45 e it Sl Ia o sE [ D] BUIL: YLIRR%, 2015.
ZHANG Wangqing. Design and experimental research of knotter driven by double gear plate based on D-knotter principle [ D].
Zhenjiang: Jiangsu University, 2015. (in Chinese)
TR IRIT P BRI, % ST S5 R M-S S A S B S4TSR [ /0L ], RoL LA 4R, 2015, 46(9) :
135 —143. http: / www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? file_no =20150920&flag = 1. DOI;10.6041/j. issn.
1000-1298.2015.09. 020.
YIN Jianjun, ZHANG Wanqing, CHEN Yaming, et al. Parameters analysis of rope-holding motion, knot-winding motion, rope-
biting motion of knotter and knotting tests[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(9) .
135 - 143. (in Chinese)
e, HHYS, &8, % 748 AW &It 0T]. Pt 5H &, 2010, 8(8): 37 -39.
BU Ku, WAN Qihao, LI Yan, et al. Design of D-knotter test-bench[J]. Machinery Design & Manufacture, 2010, 8(8): 37 -
39. (in Chinese)
PR R TR S gl ) 2 BT S R B r iR BTSSR TR [ D] B LR ORAE, 2016.
GAO Qiang. Research on design method of knotter based on rigid-flexible contact dynamics and knotting test [ D]. Zhenjiang:
Jiangsu University, 2016. (in Chinese)
PRIE B . 37 45 48 BN LI B BB 40 01T 53R BT s [ D). VL VL9R K%, 2016.
CHEN Yaming. Wear resistant design and experimental research of trip mechanism of knotter [ D ]. Zhenjiang: Jiangsu
University, 2016. (in Chinese)



