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ABSTRACT: The work aims to design an intermittent mechanism based on the combination of the connecting rod slotted
offset crank-slider and the double-slider for the bag-supporting structure in the bagging device used after the formation of
silage block in fodder machine, so as to realize the bag-supporting function of stopping and emergency returning, thus
improving work efficiency. The artificial bag-supporting process was analyzed to design the bag-supporting mechanism
and deduce the mathematical relationship between the stop time of the mechanism and the length of the connecting rod
slot. Then, the rod length parameters of the offset crank-slider were optimized by Matlab, and Solidworks was used to es-
tablish model to simulate the operation of the bag-supporting mechanism. Finally, the rod length parameters and move-
ment characteristics of the bag-supporting mechanism under three different stroke speed ratio coefficients were compared
and analyzed. A set of relatively suitable parameters was selected from three sets of data to verify the formula, indicating
that the bag-supporting mechanism had the function of stopping and emergency returning, and the simulation results were
consistent with the calculation results of the analytical formula. The bag-supporting mechanism is reasonably designed,
which meets the technological requirements, and provides a feasible solution for the automatic bagging of silage blocks.
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Fig.3 Main structure of bag-supporting device
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Fig.4 Front view of
bag-supporting mechanism
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Fig.5 Diagram of mechanism movement
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Fig.6 Near-end stop position of offset
crank-slider mechanism

K 6", 7EAABC W, HAZEFA[FS .
COS,B — 112 +(lz+d_l1)2 _122
2l (L, +d -1)
Ar: d MEEKE,
W T AR SR EAT A T DL o 5 B HORFMA
FH O AT SR A ARG ask R 9IRS

(7)

A o BEE IR

Bl (7) — (9), Al HiEde 3 FEir At 1)
{EEERET ] SO RKE d Z R R

t, =

n{180° —arccos B+ (+d =) =1

2L, +d —1,) (10)
180°w

MU 3 BRI E C) B, IR S A AT
gk, HAE UL 7. b, AN S A AT AN
ki HE A,

P 7 i AV BRI 2 i 5% B o
Fig.7 Remote-end stop position of
crank-slider mechanism

IEJEE, TfA AB1,Cy ':F' s Hﬂé‘%gZiﬁEEﬁm‘%ﬂ :
cosOtl=ZIZJr(llJrl2)2_(12+d)2 (11)
21l +1,)

AT LLSR W B 3 78 278 Ui I B 452 it ] ¢ 5 1K
B d Z R
P +L) (L, +d)

- arccos

. - 20, (1, +1,) (12)

180° @

I, TS e He 3 fEisn C, Sty C) 2 Fh
THO T RS R SR A e &, A5 2 A 7E
e FRAN, B 5= R B (7], 38 i e 8 3 il A 1 B8 ] DAARAS:
FEASHFTFAS[R) () 52 B ]

3 EEEERNAFRMAMLIEIT

3.1 BIuIMUBEBEKRHEAREH

B3R BT TR, AR T AR IR DA R
SPEGR, B s ©, ARSI R A R 1 B RS S
Wt 2Rl ae, X LA 1 451 2 2w AU 1e i )




Faat B3 B, A

T PLT B ) B [ S AR A BT S L 183 -

UL AR B Z Sh R, BLAIE St 7R HoAL 3l
y BIR/NEABASAC R o A PRAUEALRS B — B AR R
UFRYAE TITERE , TESEBR TR 2 B R/ IME S ymin 1F
A EHUAL I TERERARIE , ymin K, RN HAL )
VEREBUGF . A1 5 B, AU i HHERLERIAR 1 538
He 3 SRR EAIOLE, U, i WTRR N

[+
Vo = arccos- ¢ (13)
2

AR, MBSy R, 7T RUEAL 3R cos ymin
/N, B ARAR ALy

mincosy,,, = h l+ ¢ (14)
R IE B AR AEAE R R AT A A
L+e<l,

T T T B O A BT, 9 e 3 AL T
FROZE C A1 CoBt, TEAAC,C Y, HIARTZEF 1S,

H =, —1) +(,+1) -

2L, — 1)L, +1,)cos @ (15)

K. 0 WA IM, 6=180°x(K-1)/(K+1); K
NATREB L R AL, BTV ARG H N
W3 AT

TEAAC,C ', HIEFEEHA 1S

H L+, -1

sinﬁ_sim//_e/(lz—ll)_ e

DA g A AR AR T i A 2 SR AR o AR B
AAGFER AR A G, T B BER i 29 AR
{E A HEAR BREL fmincon SE1 7R Al

3.2 fLiLsEfl

TE T AR S Pr s rh— e AT R LR KA
it H, MRAEAESF 20K, Al el 3 410 B AR HeplL
MRS R b R A K AT X . B Tl T ROR A,
RS RMT .

A A S B I ] A A H A T A 5 8 R e B
S350 355 mm Al 325 mm, (LEASTERBIFAHEE

L+1

(16)

720 mm, HAEARSHEOLE 1. AL HE A
K, BIFARO R AKITIE (WA 4), PRIy
ROF AT LA HAE A4S 7 iR M 5840004 375 mm Al
345 mm,

x1 HEARSH
Tab.1 Technical data
WiH ZH Y
S A% il e Ay
B o= YR 2 b
ne o pmm Ve, ML
(2EL7F HH W, R
45
BASHE 1200 f/h

EESITH ER R 10 mm, A % E RS
AL (R H 5) f9fTRE, ARIFHUESH .

|
I, :E\/(375—10)2 +(345-10)° =248 mm

TR RGO 1>, HA2 TARZ
[i] JOST R, 126 5 P DR E] AT IS B 2, O 326 mm,
T 3 TR -

Hmax :l4_ \/l:_(IS _5)2 =

326-[326" - (248-9)’ =104 mm

2 L&A A T B AIL A i B S PR 5 A8 RS Y
SO, T L 53 LI ES, K, S ohiE
FF 1, 5iE 3 e E R R .

Phfse/ME SR A ALY B AR Rk, 5 BRUR 45 i
WA HEFT A B R B R4S . 380 Matlab &
ST B AV AL A P AL B AR RO g 5 AL
¥ WK 8), TR, 15 K OREIUERT,
WA S E 0 e RO o T A B 5 i P 484
WA BRI RS, WA K A BUAS TS R 1R 4% 11 5K T 2
JEEREE T, IR e A K R 8 mm, W3 2,

4\ MATLAB R2018a - O X
R E=en ) == |
= I EINIE RN = A
LuJ\_lHum \‘jﬁg ﬁf‘/‘fx E3 > @Lﬂ@ﬁﬁw)
i - > | 3 5 _ __ _
2 F mE w % & s EG  OEGT [lmm BOOT
v v v SEE v SRy &[5 o e - v St
Xt S E i iy =
s (B | » D: » matlab » Matlab2018a » Matlab2018a » matlab » bin » ~|p
lab\Matlab 2018a\Matlab 2018a\matlab\bin\Untitled3QB.m x

| myfun.m | myconm [+

Untitled3QB.m ‘TI

|
1 function f=nyfun(x) 1
o £=(x(1)+x(3)) /2(2); = c=[1;H=104;k=1. 25;
3 3— | theta=180/180%pi* (k-1)/(k+1);
4— Ceq(1)=(x(2) "2-x (1) "2) #sin(theta) -H*x(3) ;

functionle, Ceql =mycon(x)

5— Ceq(2)=2x(x(2) "2+x(1) "2) -2xcos (theta) * (x(2) "2-x(1) "2)-H"2;

Hli- x0-[1,2,10:
2~ a=[1 -1 11;0=[0;

S 1b=[0, 0, 01;

i [x, fvall=fmincon( myfun’, 20,4, b, [1, [1, 1b, [J, "mycon' )

K8 fifbfel
Fig.8 Optimization program



- 184 - f1 %% T 72

2023 42 A

R2 NMHMHSHEALER

Tab.2 Optimization results of mechanism parameters
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