201741 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 55 L

doi:10.6041/j. issn. 1000-1298.2017.01. 010

D BTH R B BRI = B E NS E 0N

KueH KA F A KAHXR FEE HEE

(P E gL R 2= T2 B, JbaT 100083 )

FEE : G D BLFT S5 2 %0 48 I A LA 25 (R 45 40 2 8002 2k ELARETT 20RO 0 45 TR0 0, 3 Xl 1 445 4% 351 48 B 4 pL Al 5
B PEATIZ S5 a0 0, B T FI 48 A0 AL B9 S 808 T BIR A, HiAR T B4 LA HLAL 5 H B LI 2 18] Y S 5
VCRESR AR o J0HT 1 0 48 JBE AT ALAG 45 K 2 JOxT K0 4 B 41 S AR RS2 0 S At 040 TR 0 0 9 e T RSP 2R o 4521
10 2 5L AT DL A 02 b 5 0 T ThT ) B 8 2 A B Dy 27 ~ 35 mm, 1 48 I AT ] % vh s 5 0 0 22 A T BE
A IE [ 0 47 ~ 53 mm, 5177 77 T3 RF by Ji A0 MR 7 B R S g o it R 1 — Bl A SRS LAY L i
PR T S22 2 BOUR 35, (8 F X0 PR 2548 S 800 5 B BIE . KBk 4 sCH1 48 BN HLA 2 36 7E A 4T S Lk
FEAT S5 S, 73 5 % B3 A S B A7 3 D B BT 11 MR A 1R 4 5 3 WY ) 208 I 11 AL A s ] i gl 45 7 ofe
T g N AT B2 QU s e

KGR STE5 A FIRBLIPLI s S5 S5

RESHES: S817.117°5 X ERFRIRAG: A NEHS: 1000-1298(2017)01-0073-08

Spatial Structure Parameter Analysis of Rope Cutting and
Releasing Mechanism of D-knotter

ZHANG Anqi CHEN Longjian DONG Hao ZHANG Shaoying LI Haitao HAN Lujia
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Aiming to resolve the problem the space structure of rope cutting and releasing mechanism of
knotter was very complex and the structure parameter influencing the motion of rope cutting and releasing
was unknown. Kinematics analysis of rope cutting and releasing mechanism and other mechanism were
carried out. The parametric design theory about rope cutting and releasing mechanism was established.
The relationship of parameter matching between rope cutting and releasing mechanism and other
mechanism was described. The important structure parameters influencing the motion of rope cutting and
releasing were analyzed. The design requirements of rope releasing platform and cutting knife were
calculated. The results showed that the distance between center of gyration of rope cutting and releasing
mechanism and the rope releasing platform were 27 ~35 mm, the distance between centre of gyration of
rope cutting and releasing mechanism and the platform of rope cutting knife were 47 ~53 mm, the cutting
edge size of rope cutting knife was decided by the position size of platform of rope cutting knife. In order
to verify the accuracy of the model, a modular rope cutting and releasing mechanism was designed and
manufactured based on the range of key size of rope cutting and releasing mechanism. The designed rope
cutting and releasing mechanism can adjust the position size and structure size of rope releasing platform
and cutting knife, it was very convenient for the validation of structural parameters of rope cutting and
releasing mechanism. The wheat straw baling test on the designed mechanism was conducted in the
interior, eleven experimental groups were designed. Results showed that if the design size met the design
requirements, the effect of rope cutting and releasing was good, otherwise the effect of rope cutting and
releasing was poor. Therefore, it can be found that the calculating structural size parameters of rope
cutting and releasing mechanism were confirmed to the requirements of D-knotter, and the model was
accurate and it could guide the optimal design of D-knotter.

Key words: knotter; rope cutting and releasing mechanism; structural parameters

e fa H . 2016 —08 —26 &l H . 2016 —11 —04

EETE : 407 WK 0% % A GLH H A% JB 90 H (IRT1293)

fEEEA: B (1989—) 9 WL, B2 9 WA B TR VE T % 5 R P BAT  E-mail ; zhanganqi07@ 126. com
AR 0t (1964—) 4 B A S0, 3 DA 4 U8 T % 5 A I BF 96, E-mail: hanlj@ cau. edu. en



74 Kok HLOB ¥ R

2017 4

5l

D FUFT 25 B8 AE Jg J7 8 3T 40 AL A0 A% 0 3 1, He 2
B0k, B AF R0, 23 )8 B DU R B SR B . D BT
ESS 3 A U A AT A SR L ) 4R B P A
e 48 WL K 2810 e (L AG 20 I, 3T 45 2% IR 45 T4 2
TE LR ML B LA T S8R0 o [ N Ah e A
P48 8538 5 2 X8 sh b 40 b Y L 1 2 M e
R SR et
SEJFTEIF IR T RERITE o WNAEST 45 28 4540 S 8040
Di T, T ST T AT 4 e 48 R I T A%
1 AT T AL RAE , T4 2810 5 50 BT 4 13t
TR T G P A X T 4 W T 22 5 oA
Je e 2 SR ATING Fh 0 48 30 4 1) 5 WA AT T 4 AT K
BAIE A2 st RIRP AT R B P S S5 ) ST
IR] B 56 R PEAT TR T 5 BB 2 b 0 4 Jd 411 4L
Y 58 1012 B U R IRIE AT T RS Bt
8 B Matlab Xf D BI3T45 88 5000 7 S 50 f @B, 360
HBEAT T8 ShVE B W9 . B 48 B Am LA/ g D
ST B P b E 48 BN B SN 2 — | S E L
776 4% 1932 2 UC e 56 & , 23 18] 45 4 2 50038 3l
VCHC X 2 5 B, T b 3 B 50 3 R 5 e 1 4
FR ALK B HL2s () 45 M 2 5, BRI 5 4 1 28 B
IR 25 1) 25 K 2 00T 60 4 00 10 30 A 19 5% ), O 75
LB SR A B T TR AT 45 g A Ak
it

AT E B BB ML 5 D BT 45 2% e
L 22 180 14 2 [0 K37 2 K, T8 7 0 4 58 41 LA 110 4%
2 B0 B AR R, i R 4 B LA 5 e L
H 22 ] 9 2 B0 B 56 R o T 40 0 208 B A WL A 4%
a2 O S48 B TR AR IR, A5 R
T 0 T3 80 ROSF et Bk, o 1 53— Fh 2 4 5K 4
e FRLAG F: AT 1R 56 B AE o

1 BEFMNEE TIERE

il

(@) WAEHE

582 A0 5 WLER R 28 HLAL S8 Fn e ILAL K ) 4
W ALK, E 4 B P HLAS RS T R VR T TR E )
e By U1 Al

(a) FTLEER DR (b) HI48 BB
Bl L D BUST 45 45 45 44 1A ]
Fig.1 Structure diagrams of D-knotter
Lig# 20 Bgeiismpliy 3. Sedntnbliy 4. g pli
S.HLRE 6 MEET 7.1 8 EIUT 9. BAnIMIAE
288 A s R S A 28 B AT LA 5 B PR IL
ey L s 85 A8 1 M 1 G )4 T S8 s, H A
RUNE 2 P o Bl T 45 W6 19 %% 2l , 50 28 40 LA
e S5 U v ™ A8 A R Y O Bl T M e Bl (] 2a) 5
TR A5 5 5 B o R e sh VR ), 41 1M 4 5z 3) 3
FTEE W ) v , 45 I A0 2h VR (& 2b) 5 24 %0 ) 1 46 1
SR VR, WA IR 5K Bl o PR AT 45 W 2 1 R 25 0F
Jo S FT A5 e, T 405 Wi 4 B e A 4 ok F5 4 Sk N o 3R
Wl R o B, R TR B AT MURE A 9K 3 28 sk
E B (B 2¢) o m] DL, 8048 M i 72
w4 T AL B9 23 ) 45 48 2 B0 L2 BT 45 4%
HLZE 5 A%l £L A X £ B2 RO 507 56 Vi R 56 B 1) 32
Wi, T L 0 28 B0 AN LA A 5 i e VA e d L
S GEFNEH KL A7 78 32 B DL L G &

2 BEFMNMIEIFERGE

2.1 ZTEAFRRMEL

AR HLZE R L 4 S A RS e g HLR L 4R
FHEH RS AL A ot S 248 J5E 10 BIL ) 22 [ 454 2 B304 DL i O
B, B AR ) A AR AR, A DAL S L E AL

(b) MERHIZ i

B2 g4 sh AR R

Fig.2 Sketches of twine cutting and removing



513

FRLCHE S D RIS S A W48 AN HLA = 18] 254 2 oo 75

(b) AkA 32
K3z A AR &

Fig.3 Layout of coordinate system

PABLEE b 0] 8 o] % b vt D A B A O a7
23 [ AR AR B o FT S 4 DT 100 O d By ), TR
T [l T A T 1) 2 ik 5 15 LAILSR 3 Al g T
oL S AR R B O S S () Bl B AL bR 2R oy, 2
Jr 1o i 5w, O 5 LA SOHE B0 A 3 il i TR
PN k5 w5 L i AR Rh R S 0, 0, kP T
SRR A O, N7 A3 () 4l B i AR AR R o, L0,
50 il e, e 2 A% [ e il 2 D7 1) Oy 7, S el

VLS 4 5 A 101 4 810> O Sy A A J5t i 2 57 45 [
BARAR AR w, T EE A B R T7 1 BT 1) TR T Ok
28 L TR B9 7 18] O 7 T 160 5 AT 45 R [ g T
HG g AR BRI A O, ST 25 (B Bl AL bR 3R wy , LAFT 45
LSRR A I K VA RE AL DO S (T s E
e BT ke, Al s LR B[] e v Ry Jat R At ST 4 () Bl AR
BRAR s, BB ELEA T 10 D i Bl T 1) s A T T A
X R THT i) A1 5 A GG FT1 TUIAE (5] Cn OAy Hp s O S ST Bl A A
B wg . BTN jo O 1), kRl e gk BT 1
LA )2 3T 5 o 5028 58 TG O, 3 57 8l AL bR &
w, i §h 75 16 2 4, Oy 6], 5 ELH] DTS5 e g, Bl
P R Y e N g L R BT B e S e R
7E o

gl AR TR AR P B B e B — AR T ELA
MR AR TEE, R w2 Bl B0 B 7 AR AR K 1R, 0 )
iy =(1;050) ,j, = (0;1;0) ,k, = (0;051) . =[] £y
JIE B A A B 8 2 L P S B, e AR &, T B A

IESCHE RN

1 0 0 7

R.(g) =|0 cose sine (1)
LO —sing cose]
[cose 0 —sing]

R(e)=| 0 1 0 (2)
| sine O cosg |
[ cose sing 07

R,(g) =| —sing cose O (3)
L O 0 1]

2.2 ZEBRLSHIRE

AR AR FR Z B AL S B 4 B R, A
Kl da FrR, B AR AR AR w0 O3 Hif AR R o
O O AE k 5l 57 m RS d, fE @ T R BRSO d
FHOE AR R o [0 O, SHFARPRR o BL 0 75 k
BT 1M R dy A AT BN dy fE 6,0 kP
T kS kAN a0 ATEL 4D BT B B
AR R o, [0 0, 5 B #F A AR R o [0 O, 1E K,
BT R dy kRS kR O o B Bl
AR R o B0 0, 5B AR R wy [0 O, 7E J, 4l 75 7]
IR dso WP de Fs A BI AR AR R o [0 O,

() B2 LAG TR

(F) SR B L
Bl 4 2 )RR 2 5006 0

Fig.4 Confirming of spatial phase parameters



76 & Ml

A bR R w, B O, 7E K, B1T5 0 R N d, AE
J10 kST kRS kBN oy, SRR R w, [
OO, 5HARRR o [ 0 15 j, 75 MR 4.
WnlEl 4d Jros, s A AR R w, B0 O, 5 B AR FR us 1B
O Os1E L4075 [/ BB O dy 78 kBT 1R RO d,
LA G AR AN o QIR de T, B AR BR R ug
. O 5 AL bR R o |0 0 A5 i Bl J7 ) BE B A
dyo AE kST RBEE N d,, o AR 4F PR B AR AR AR
u, [0 O, HHARFR R o B0 O A j 3T 1) BE 2
dyy SRR AR B0 O AR R o B0 O 1 j il
TR dys Jo 45 10k SIS ;o
2.3 HHaE=EELSHBERTEERTL

A TR 1R A AL S
B VAR | ST G IR AU B 4 ] R A S RO
it B 25 1F o
2.3.1  FEE AT YL S A S

Hi &SRR, 48 B A LA R) an AR A I R IR
THBLL O T8 k75 1 ) B

so=d, = [ri = (d, +d;)* 1" (4)
AR TR TR N
s=[Ry—(dy +ds)* 1" = [ry - (d, +ds)*]""
(5)
A R— MR Kt
o T R [ 2 A
EN G AN HLAD W) i RS I L8 S R e ol
v, =arcsin(h,/r,) —arcsin(s,/r,) (6)
v L 5 248 B T BT 9K Bl 2 A

) 2 I P BT A 1 B KA Bl A BE
v, =aresin(s,/r, ) +aresin( (s —s,)/r) (7)

(@) 2%

(b) FZ8 ALY
Bls =S Af AL 2 Bohs

Coordinate graphs of key position

Fig. 5

2.3.2 R4 BATALAY 5 e A -SE A A ALY

H T4 A LA 15 e 4 - 4% 1T BILAG A7 AE
JERR I B BIVEEC, O 1R o A, X A% LA A7 A i Bl
VC e 119 5% S0 B m A Bl R I N AT T R 3A

UntEl 6a Fro, % B e dg HLAL A Je 4 i € K
1,0k, V-0 -5 K 248 58 S0 LR A7 78 2 2h B & SR &,
BEAURS Je 4B LAY e 8 il C AE B AR AR AR wy N EAT
BRI KA E RN

W 20174
rjzrz((cosy3)i3+(sinfy3)k3) (8)
W e 4 05 C 7E Je g i B TRAE X, Tl ARG e i A R

Mo, 2% WA 1EE Rasspe 1454, 0, € [0,7/2],
W Je 2 15 C FEFR AR R T RN
R,=R.(-0;)[R(a,)(r,R( ~¢,) ~dgj,) -
d,k,] +d.j, - d,i, + d,k, (9)

(a) Je2 AL
k7
&
,\\&*
N i)
s s 2
(c) #7] (d) B

K6 RiEAE AR
Fig. 6  Coordinate graphs of key position
T 6b 5%, % HE ST W HLHY 15 9048 I 1L
oy 7= A iz Bl T 97 9 S B O 3T 45 W A L D B
il 45, Dy TS5 W )5 i il D, RAT S5 e #5248 5 D,
BEASONS b3k f R AT ] Al Ok B Rk, HAL B R 22 o1l
H

Ty =g,1, +g,k, (10)
Ty, = g0, +8,k, (11)
Ty =850, + g5k, (12)
T, = gu0s + g, ks (13)

BAT S YR L S @, L S8 B 55 9T 45 W6 1Y e
i, B o, B9 A5 R 2 i A8 Ak, B G A
JER Ay I RSKITFRE N A

X, e [0,5m/6 ] Bf A 0, =25 M, €
[5w/6,Tw/6 ] B, 5 8 ¥ T, oy = Ay - A (@, -
5w/6)/(w/3);Y4 ¢, e [Tw/6,11w/6 ] i, 44 £ ik
TFoa, =20 = A3 @, e [ 11a/6,2m | I, 4 £ 7 b1,
a,=Ay - A2 —¢,)/(w/6),

EFTVEH S BILAL) 2% O B AR AR S ) AR AR R T 1 R
(EVSF

AELL B9

R,=(r,R (¢,) _dﬁkO)R]'(al) +dyj, —dsiy +d,k
(14)
A BRI i



513

FRLCHE S D RIS S A W48 AN HLA = 18] 254 2 oo 77

R, =[(R( -a,)r;-dg, -dk, )R, (¢,) -
dek, 1R, () +d.j, - d,i, +d,k, (15)
WME 6c B, % BHE I AL T] T] MN J% i,0,k,
-1 5 e -2 BT AEAE IS B LA G &R B
AXUKFJ1T) MN FE S AR R w, N HEAT 07 B R R 3R 3K
HgREN
ro=xi, + (f,, —x) ik, (x,elfo fi]) (16)
Xp.2ZCHEN] b =-1.2,
s 6d s , 2% JE M Aa AR AR 4 NI K i Ok,
-1 5 Je 5% D HH ML AR TS S & X &R Ik
SOG40 MU 7 B AL bR R we P IEAT B R R R X
HAgREN
r,=r,(cos(m+0,)k, +sin(mw+60,)j,)
(0;el —vysy. D) (17)
5 0 248 IO T ML) X e A B R A R A
Hes,o5ely,y +y, ), 1] MN LE75 [0 # AL AR &
RN
R, =R (¢,)[R( —a;)r, —di, +d,j, - d Kk, ]
(18)
B8 411 10 7 23 18] R AR AR R R R AR R
R, =R (¢,)[r, —dyiy+dj,-d k,] (19)
C 1 #) 7] 5 Je S HUAL A 7= A58 8h T35, i )
55 Je s LAY B 25 R AR AL ol 0, 80 ] ) I TR M5
e B AL iy Ok, - 1A BE B ar , PR 0 o0 268 6 411 BIL A
JEHE 2L B b M 3 e 48 HLAL - 1T i, Ok, 1) I 8 5
RTE, B M BP0,k 1B
L= 11,,j1/1j; ] (20)
oAy b G 2 Sk Vi RS, I T ) 48 T TE 58 B IR Bh AR
PUJG 5 Aok G IOk R4, R4 75 R T sh e . R )
& F AR SN AE I B Yl 2 gl 7 U1 1 MN SR 48 CD,
ZIR M BEES LG @, 1AL R B 52, Y 1, =0 B
BT Sy ) 2 BN A
B 5171 7] MN 5448 CD, 2 18] ()28 T2k 7] o0

n, lew'1004/”»15\"[004I (21)
J17) MN 548 CD, Z [ i) 23 T 2 B 0
L=W,n1/Inl (22)

EL HIZE 1 B e HLAL 7E iz 3l o A2 o 55 5 A
FITCB BT o DRI e LA 4T 45 W6 Ji v s D,
BRI o D, 5 g LAY i0 kT K, 0.k,
I BB R T

BT S5 W F o D, AR B AT S s D, 55 R A
BUAL 10O ko ~F-TH 14 BE 85 20 0 o L (L, 5 #1 ) i, 04k,
IR A L . A

L= 11, k1 / k] (23)
L= 11, k1 / k] (24)
Iy =11, , j,1/1j,| (25)

ly=11,, j;1/1j;1 (26)
Shy 32 Bl TR BT MRS T TE 4T 45 W 5E e
We)m i sh Z=ITEEYE Jo v s, Dy, HAT 25 WE 1E /i AL bp &R
T BB AR SV AR B TE K b T A
l,=R,,(1,360) —R,, (1, ¢,) >0 (27)
[}, + (d,, +1,)2]" = hycosa, (28)
d, =d, (29)
JI5d 45 11 (111t 5 5y 8 B R 7 e i M A TR S 4T
ZEWE AT DB R TSk KR, S22 AT
45 a8 A SR, AR Sk K Dy 20 mm, (AT
by =R, (1, v, +v,) —R,,(1,360) >20 (30)
2.4 BUMIBFHLE X R
BV O E L R o MR AT B R
@ Ny 158° ~273°mf, e LR LAY G20 B me ALY |
28 I AIATUA AR YR S 1, B3 B 208 A 3 3l B AR PR 02 %
e FZ 0 FE T 50

%&58% (pe[158,238])
o =

T

5 (@ e[238,273])

0 (e [158,1787])
. “"6(1)78§ (pe[178,238])
L=

% (pe[238,273])

0 (pe[158,213])
¢ -213
3{¢w v. =7 (¢el213,273])

3 BERMNMSEHSEIN

JEF A F8E Rasspe /A @) D BT 45 5% 1) 2 (]
iR BGE st T A B Matlab Xt B 57 Y
SR FEBOR BEAT MR AT T, O T T R
9,4 B Matlab 58 K f 42 € D B , 115 45 52 DL 3
BT R R ik
3.1 BifnmE

FET R AT, T B o B S R
558 O NI B VT AT LR . ] T R
JEATI [T A 55 4T 25 S D, D RIS d, YR
e 22, di P Ta WTHD, B do 09738 K, TG40 10 Al
i,0k V1 5 D, S RIEESEAE /NG AR K, 2 dyy =22.0 mm
B AT45W % 2 1808, B0 MA% i, Ok V-1 5 D, &5
()R 1545 G 25, e 220 WO 3 IR 4G 4 5 e 7 4T 45 v
FIYD, BT dy 75 KT 22 mm,

WK Tb FER  BEE d,o 178 K B4 1 5 486 A5
5 D, 5 B ASNEAE K, Y dy =26.9 mm H T4
W e 2l 360 B, i1 Ml Fe I AR 5 D, fURIBE 14 4



78 P S| 1R = R4 20174
30 30 60
20 20+ 40+
£ g £
£ £ £
~ 1of ~ 1of T 20k
) 1 1
0 20 40 0 20 40 0 20 40
d, /mm d,/mm d,/mm
(a) (b) (c)
B 7 BANMEES D, DS 4R FR

Fig.7 Relation schemas of d,, and distance between release groove and D, and D,

0 mm, 2 5 2 MR A e A5 T 45 W S i AR T, A
BEYRIB BT, d 7 KT 26.9 mm,

e Te Fros  BEHE d,o 19728 K, 125 i L e
Sl B e R A R I A1 TR B ARG 5 T 45 W AT i
D BB B AW AL /N, 2 dyy =35, 1 mm, 411 MR d
RS ITAEWE A o 28 D W BEES [ 20 mm, B 2045
AT UK, B L d, F /0T 35 mm; £5 Al 1%
27 mm <d,, <35 mm,

3.2 &7

T AR R A 0, 5 f AR R L O 7E J 4l
DI RS d, N TS A A FTE T A R
. COMFT AW L 3 270° 1) D, g5 E1 T T B
T, N DLAT S5 W6 55 3 270° R B ST XA &L 8 i
o FT 45 W 5 2l 270 ° 1 81 1 105 54 BT S S D 1Y
PR L5 d, 7R R . K 8a A1, BEE d,, 1)
LN DA RS R R TR D= S o A N S N
d, =46.2 mm I}, [ =0 mm, "] K1 %) ) JT 45 45 5
DY), d, 75 KT 46.2 mm,

CRIFE JITIT] M 5345 e 48 4 B e de il I B AX
OIMT M OSBRI R BE S d, R R
HI & 8b I RIEE & d,, 1978 K, 4 SE ik /N )i 3 R, 24
d,, =53. 1 mmif, [, =0 mm, Al KIgL %) T J] M gide bf
5RMEAY) , d, T/ T 53,1 mm,

2i E 15 47 mm <d,, <53 mm,

w10 IT R E i, B ) D48 Y
A J1I) Wi s, MN LEB AR BR R w, T B AL E AR PR,
O Frm ARl SINAE L5 fL R RRE . W
9a Ir7N AT 45 Wi %65y 360° H. d,, =27 mm I}, fE &
NAN:OE:- NI I PAWADIRSTE i E el O/ (23 A

30 60
z 20F = 40F
£ £
~10f =~ 20f
1

L 1
0 20 40 0 25 50 75 100
J,/mm J;/mm

(a) $T45MEH4 5360° Hd, =27 mm

10 (b) $T45 W% £1360° H.d, =35 mm

107

40 60
= £ 40+
£ oof £
= = 20t
1
0 50 100 0 50 100
d /mm d,,/mm

(a) (b)
8 ENJISITHEME JeMEEE S 4K R
Fig. 8

Relation schemas of d,, and distance between

knife and knotting bill and rope clamping

A /NGAE R, 2 £, =29. 8 mm B LA R E %K
VARSI, O o AR e SRR W S 1 IS E 48 0 A, <
30 mm; [A#, & 9b Fra, X d,, =35 mm B}, Tl
1. <40 mm,

W 9c s ,d,, =27 mm HAGZ BN, B /.
RS OR, BT ) ) 5 1 4 22 0] Y 2 AR BE S 1, S8/
JEAER G S, =23.7 mm B} LG 0%, 20 H 48 3l
VB8 T o IR 28 5T B0 s 4k, 5 66 £, > 24 mm; [i]
HnE 9d B, 24 dy, =35 mm i Lf,, >30 mm,

L5 T A5 1 1S5k R i 0 07 B R g .

4 XIEIIE

HEXF BB MM IZIT

S B8 U 28 I 1AL A5 Al 2 B A 1 A B
HEBINBSH dy dyy £, 3908 R, B — 4
A HI L AN AL o A5 UH g B A LAY /Y )
ENEILE N DI SR e e Pl il VAR
il i SR IRETAFE T B E— 0, 2 d,,
d AR BRS04 B E  IZ A A
H2E B FIHLRY = HERE R P AP 10 R o

4.1

20 30
g = 201
£10 £
= = 10p
1 1
0 20 40 0 20 40
S, /mm S, /mm

() d, =27 rmm, L B BE4TIRS (d) d,,=35 mm, LA B BmAT

B9 BTSN S £, KR

Fig.9 Relation schemas of f, and distance between knife and rope



FRLCHE S D RIS S A W48 AN HLA = 18] 254 2 oo 79

(b) B2
P10 2H A o) A B A B A = ZE 5 0 [

Fig. 10  Three-dimensional diagrams of combined type of

(a) HLAAL

twine removing component

4.2 RSP I0RREIE

B ] 9 45 S 48 10 ST LAL 22 5 AE 4T 4R
PLOARTE OYFQ — 1.5) Y JFU 3% 4] 4 4 (RS3770) 13t
Fra AT AS I i i I 3 28 I ROR B S
BV B . A 1L P B R A R T B
4 mm JEPVI AR, Ve BN REATAE 0 R AT 3T 451
B, B d g dp 3 HIR UG L R AR 6 A4S 5 A
SR, SR ISR B AL, XM 25 d,,
d, AT BN F SR, Bt 11 R AL, B 41T 45 20
U IR E R AR 1 s .

11 4T455

Fig. 11
RIE R B R S d, d, o3 3 BB 2K

DAY P (L B, JE ) 2 O 28 SR 4, B 2 100%
MBS dyy oy o PR T B R DLAN (R, 48 5

Knottting test

x1 ERBEER
Tab.1 Result of knottting test

dyg/mm dyy/mm W% JRIE
26 50 20 0
28 50 20 20
30 50 20 20
32 50 20 20
34 50 20 19
36 50 20 9
32 46 20 0
32 48 20 20
32 50 20 20
32 52 20 20
32 54 20 0

ORI RRK T 2 dyg =26 mm I, [ 40 1A 5
FEFEFT A5 = A T, LiE A1 5 d,p =36 mm I,
JBEFAT R AL N, R o3 U AE TC R A . 2
d, =46 mm K d,, =54 mm [, #1753 50 5 e e 7 25
WE e g SR T, Rk EI A . el R T L
R A A9 45 M RS 2 80000 F O ] SR 09, 45 54T
S e I BT 2K

5 #w

(1) i 37 2 [ AR A 2R, W T 4T 25 2 &5 4L
P A 23 T AR 2 B, i S7 1 04 AL B 2 s
TSR fid T A8 LA S e AL Z
S BILIER R .

(2) WF5E 1 0 25 J5d 0 BIL AL 45 4 2 Hon) B 4 | Tl
FORCR AR, 5T B0 MR K 0 ) RE it
SR 2 P AT ATLAY [l A e 5 I DAY T Y B
dyoEALTE N 9 27 ~ 35 mm , 248 [ A1 ALAG [9] 5% s
HHE LR d, AT E Y 47 ~ 53 mm, &
J173 TR dh 8 07 B R BRE .

(3) BLit T —Fh Al 52 8L S HOH T 19 415 UK 2
JRANBILR , EAT T AR R0 IE , 45 SR 3% W 28 It 0 AL AL
=% [H) 32 B A R E R il 5, 2 B8 il B

2 £ x W

1

kL PR i, e, L TS s S B SR KO0 5 BRI P ARIR TS [J/OL]. RO ML i, 2015, 46(10) .
31 -37. http; / www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? file_no = 20151005&flag = 1. DOI; 10. 6041/j. issn.
1000-1298.2015. 10. 005.

ZHANG Anqi, CHEN Longjian, HAN Lujia, 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)
TFrEETE X . D RTS8 R B AL B S 0 S R A [T, el LdiaE 4R, 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)

WRE e, 2, sk 223t 46 JET i DAY D BT A58 A 588 FL[J/0L]. R HLM# 4R, 2014, 45(12): 104 -
108. http: / www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? file_no = 20141217 &flag = 1. DOI; 10. 6041/j. issn. 1000-
1298.2014.12.017.

CHEN Longjian, LI Cheng, ZHANG Anqi, et al. Reconstitution and motion simulation of D-bale knotter based on reverse



80

& BLOW o R 20174

10

11

12

13

14

15

16

17
18
19

20

engineering[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(12): 104 - 108. (in Chinese)
WG D BTE SR S E I RE AT WSS [ D] WP AT - A 52k Rl R 5%, 2009.
HUANG Wei. Research on action and efficiency of deering-knotter[ D]. Huhhot: Ineeer Mongolia Agricultural University, 2009.
(in Chinese)
X, D BRFTEE AR B S5 M PERE A T WP S [ D], PERIE A4S . NS ARl ks, 2009.
LIU Zhigiang. Research on structure and performance of eagle nose pliers for deering-knotter [ D ]. Huhhot; Inner Mongolia
Agricultural University, 2009. (in Chinese)
PV REY, PR AE S, TS R W0 48 00 0 LA I B M 55 ek L [J/OL ] Rl AL a4, 2015,46(3) : 118 - 124,
http: / www. j-csam. org/jesam/ch/reader/ view _abstract. aspx? file_no = 20150317 &flag = 1. DOI; 10. 6041/j. issn. 1000-1298.
2015.03.017.
LI Haitao, XIONG Ya, CHEN Longjian, et al. Wear resarch and improved design of D-knotter wiper mechanism [ J/OL].
Transactions of the Chinese Society for Agricultural Machinery, 2015,46(3) ;118 —124. (in Chinese)
Wit , 20, sl 22 B, 46 REFFAIBFL AT B2 b 4T 45 B W 2R r 90 20 T [ J/OL ). R HLAR % 4, 2015,46(9) 1128 - 134, hitp: //
www. j-csam. org/jesam/ 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. Bill hook mechanical analysis during straw baling[ J/OL]. Transactions of the
Chinese Society for Agricultural Machinery, 2015,46(9) :128 — 134. (in Chinese)
TR BRIEH L TR TT DG, S FT 45 A A LA LR Ak A BT S U AT LI/OL ). RO AL =4, 2016,47(7) :224 - 231.
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, et al. 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 —-231. (in Chinese)
T4, B®E M E, F. B RGN XSS EMEBIE[J/OL]. R HLMKF R, 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[ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery,2012,43(2): 96 - 100. (in Chinese)
TR BROT P BRI S5 AT 45 % MR- SR AN S W S AE S B AT 5 T A5 IR [1/0L ] A BLA A 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)
AE L fTHE AR, A P R R IR AL T 45 2 A M S B SE [ J/OL] . AL HLAAA A, 2013, 44(8) : 99 - 105. hitp: / www.
j-csam. org/jesam/ ch/reader/view_abstract. aspx? file_no =20130818&flag =1. DOI:10. 6041/j. issn. 1000-1298.2013. 08. 018.
LI Hui, HE Jin, LI Hongwen, et al. Spatial parameters of knotter of square balers[ J/OL]. Transactions of the Chinese Society
for Agricultural Machinery, 2013 ,44(8) :99 —105. (in Chinese)
FRE. TEHERLURSE RGN FEID]. dbat. A E R RS ,2013.
LI Hui. Study on knotting system for the rectangular balers[ D]. Beijing: China Agricultural University, 2013. (in Chinese)
BBV, 29t o, TR AR 0%, 45 F1 45 2 B AR A LAY A9 328 S LA 5 BT HIRAE AT S LT ] RALAL AT 5T, 2015(7) « 113 - 118.
XIONG Ya, LI Haitao, ZHANG Shaoying, et al. Motion laws and design basis of the knotter wiper mechanism [ J]. Journal of
Agricultural Mechanization Research, 2015(7): 113 = 118. (in Chinese)
E 2L, FEFF TR AL 25 B ICECRF SR [ D). db st s E 4Rl K 4% ,2011.
LU Hong. The research on space matching of squared straw-baling mechanism[ D]. Beijing: China Agricultural University, 2011.
(in Chinese)
TRAIBE, 2GR, 55 X o AT 45 AR R SEAL S ML Bt [/ OL]. ARl WLBR 2 4z, 2013, 44 (12) : 74 =79, http: // www.
j-csam. org/jesam/ ch/reader/view_abstract. aspx? file_no =20131213&flag =1. DOI:10. 6041/j. issn. 1000-1298.2013.12. 013.
ZHANG Shaoying, LI Haitao, CAO Qinghe, et al. Design of key transmission mechanism of double-a-knot knotter [ J/OL].
Transactions of the Chinese Society for Agricultural Machinery, 2013, 44(12): 74 =79. (in Chinese)
TR IR TT R BRI B, A B U B IR ) AT 45 4 iE 5 A IR 43 A [ T/OL ] ROl ML %= 4Rk, 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)
MICHEAL J V, OTTUMWA, ZOWA. Bale twine knotter with adjustable wiper; US, 4351551 P]. 1982 —09 —28.
GENE AST. Bale twine tensioner: US, 5829346 P]. 1998 —11 —03.
MARC G Vansteelant, MARNIX J Schoomheere. Twine force sensing apparatus for use on a rectangular baler; US, 5437920[ P].
1994 — 09 —20.
WRIGHT J D. Twine cutting knife for square baler apparatus: US, 0180967 (A1) [P]. 2007 —08 —09.



