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Design of D-type Knotter Based on TRIZ Theory

MA Sai LI Fengming QIAN Wang
(Hohhot Branch of Chinese Academy of Agricultural Mechanization Sciences Co. ,Ltd. , Huhhot 010020, China)

Abstract: Invention problem solving theory ( TRIZ) is a systematic methodology system that guides
people to innovate and solve engineering problems. The knotter is the core part of the forage picking and
baling machine. Its main function is to tie the baling rope of enveloping grass into a solid and reliable
knot. Each picking and baling machine is equipped with multiple sets of knotter as required and installed
on the main shaft of the knotter together. Knot for picking and baling machine frame body dismantling
trouble and difficult to repair and replacement after damage, arising from resulting work stoppage,
slowdown productivity fell sharply, and application of the theory of TRIZ innovative methods were
analyzed. Through the description of the existing problems, the causality analysis was carried out by
using fishbone diagram to find out the cause of the problems and point out the direction for further solving
the problems. Through functional analysis, the initial solution of the problem was found out, and then the
contradiction analysis method was applied to get the final solution of the problem. By TRIZ theory
analysis, the final solution of simple described as knot in the shaft hole of the frame body were inlaid self-
lubricating bushings, an engineering plastics with engineering plastics for the collar base makings, joining
the reinforcing fiber and solid uniform synthetic grease, wear-resisting effect, and increasing the whole
strength of the fiber can improve the bearing and edge under the pressure of ability, and realizing the high
pressure resistance, high heat dissipation and creep force, at the same time, it had a good friction
performance. Tests results showed that the average failure-free time of the new knotter was raised to
115 000 bales, which greatly exceeded national standards and design requirements. It was proved by
practice that the application of TRIZ can greatly accelerate the process of invention and creation and
obtain high-quality innovative products.

Key words: pick-up baler; knotter; TRIZ; design

0 3= EROE I 2 L A R Ay R 2
= TRIZ AR T 40 B TR ) 3507 o 1 7 5, A0 45 3
9 W 1) S A e B (TRIZ) 245 S AMTHEAT & REMHT U407 R B 40 7 25, ]I 30 452 4L 17 4

e Hs H . 2018 -07 —10 &8l H . 2018 —08 —25

EEWA: BERHEAUAITRTHE (2016YFD0701701)

EER N BE(1983—) 55, A LA, 2N F & POl WL % BF 5T, E-mail : 752015788@ qq. com
BIEEE . BRIE(1982—) 5 @ TREIM, 3 2 & POl LA S #0158, E-mail ;. qianwang0319@ 163. com



328 & A Bl B ¥ i

2018 4

Fy i RS T L 4 A ke R P G 1 IR B A
YR B S FG 43 5 DB 2 T P AN K Y (i)
MR A SERRAIEW L 1B ) TRIZ A LLK K
IER AT B35 % B f T L BE A5 B 5 5 i 9 01
B

T 45 8% A0 90 TE AR WL B R 0 3 1, JL 25 i S
Zie , Wi e R o A TR R LK T T L i A
PR A T A K 7 T R AT 45 g O B A s AT
g VIR TR B AR . TS5 AE 0.6 ~
0.7 s INSEIREL ooy 848 PR4E B 48 800
SR X e B 1E i H AFT 45 2% 0T R 4 L e 4
LR SF S B0, S LA 1 o 6 M DD 9 T AR
T 99% B Hm %

B 1 1 T AR LA T 3 o, T 45 % R 51 OR
55 R 2 BT L M T 44 16 B 4 46 () B, S SCRE A TRIZ
I 3 3 X A7 7 1) LR AT AT, LA 3 i e i)
YISear AT i AL B 7 %

1 DENTHRHNEN

FTE5 T S O K40 AN AL A A% 0 A, G 32
Ty Bl M 6 45 AR 1 8 288 4T L T R R s
TERE— D ATHRHL L AR 96 75 200 %% Z AT 45 4%, L)
TORAEFT A A B Lo ATAS AR AR AT S AR T
AR 14 22 2 SCPE

B 105D RIATZE A ek fg [ . & BB AT 45
TRARAR e dg A FT A5 YR A N D A B Sl e 4
RERAFE AT B0 4 AT AN O S 2, A N
ITE5 1 S A AT 32 Sh st , Se AL Y A 3h3T45,
BATE 3 R0 AR MR iR

—
(8]

3
1

B 1 D BRI 4 a8 45 4 i 1]
Fig.1  Structure of type D knotter
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Fig.2 Installation diagram of type D knotter
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Fig.3 Structure comparison diagram of type D knotter
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