201847 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %549 B BT

doi:10.6041/j. issn. 1000-1298.2018. 07. 010

Y1 & 8 2 i fE 43 i 5 ol T 2 3 B0 10

FRE R W% EFHH Kk &

(TLFR R B 2 4 5 R Zf P R 508 %, FHYL 212013)

FEE . BEXT AT A5 WE S0 ik Rt B ) 2 4 R IR) R, N FH R AT 4 vk A AT e g B A R0 B 5 AT A5 W 6 A
GEFN 5 S SV R0, A5 I R S A U 2 R AT A W R R R R R ) R R W NT S O S A A R
G 4 I 00 S S 3 32 T A T S AR R RV T S W T S A I B AR RS et r AT S
Wi ff . FEF R AR B RS I s B I FE A AT AW G il A ik A AT A AR T, 600 YR AT 455
MG A 50° By FT 45 WS AR R LA B 4 SR AR AR 48 WS AT S5 MR & ol L W AR R R I T4 W g 4 R kAL 4R
AT A AR FT A T AR R AT O AT S W R sl BT R B . 60° 0y G BT AR A FT 4 W SR, I 8 A 4R A 22 L
T +3°2Z W, 50°0™ ST MY FT 45 W8 AF I i f 35 00 i 220 BRI ZE [ — 4. 5°,3° ], ] 2y Je 48 i 5 28 o o7 8 4 ) 42
s,

KW FTHRAL; TS5 FT45M; SRR A etk iseit

HESHEKS: S817.11°5 SCHERARIRAD . A T EHS: 1000-1298(2018)07-0082-08

Analysis of Rope-twining Failure of Knotter Hook and
Its Improved Design of Curved Surface Shape

YIN Jianjun JI Zheng WANG Xinxin ZHU Hao
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Jiangsu University, Zhenjiang 212013, China)

Abstract; Aiming at the problems of rope-twining failure occurred in the process of ring-twining of the
knotter hook, virtual knotting method was applied to analyze the influence of rope-lapping point position
on the rope-griping plate and inclination angle of the boss on the knotter hook on ring-twining and rope-
biting motion, which drew the conclusions that rope-lapping point position deviation was a main factor
resulted in rope-twining failure of the knotter hook and decreasing inclination angle of the boss on the
knotter hook was beneficial to avoid rope-twining failure of the knotter hook. The critical condition for the
rope non-sliding upward along the boss curved surface on the knotter hook was established by force
analysis, and inclination angle of the boss of the improved knotter hook was obtained. Based on boundary
similarity and B-spline surface modeling method, the boss curved surface of knotter hook was
reconstructed under CATIA software and the improved knotter hook model was obtained. Totally 600
knotting tests showed that the knotter hook model with 50° inclination angle of the boss had a better effect
of restricting the rope to slide upward along the boss curved surface on the knotter hook, which can
effectively prevent the rope-twining failure of the knotter hook. The knotter hook model with 50°
inclination angle of the boss may improve the knotting reliability of the knotter, and provide a reference
for the improved design of the knotter hook. To the ring-twining of the knotter hook with 60° inclination
angle of the boss, rope-lapping point position deviation on the rope-griping plate should be controlled
within + 3°. The knotter hook with 50° inclination angle of the boss allowed the rope-lapping point
position deviation to range from —4.5° to 3°. They may provide a reference for the position control of
rope-lapping point on the rope-griping plate.
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Fig.1 Comparison of rope-twining failure and
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normal ring-twining
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Fig.2 Desired rope-lapping point diagram on
rope-griping plate
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Fig.3 Schematic diagram of rope-lapping point

position variance and rope posture
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Fig.4 Influence of rope-lapping point deviation

on ring-twining motion
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Fig.5 Simulation results of rope-biting motion
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Fig. 6 Composition of curved surface of knotter hook
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Fig.7 Twining shape and posture of rope when rotation

angle of knotter hook was 90°
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Fig. 10  Position relationship between knotter

hook and pressure plate of hook
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Fig. 11 Discrete model of knotting hook
FI 45 W E AR 43 A&l 6 Fir s 4T 45 ™ & it
T, BT 285 W8 5 Sh L LA b 2 FT 25 W8 ™ 15 T0050 1 i 1
FA M E R A S . i 11 R B x0z 18 54T
SEWE I 5 T 22 6] 45 43 T A DD A U Y 3L

SR LA B AL, G 12 iR

S w A1 AE 2Oy TR I Hh £ 0 U0 5% 0 L AT 4
W B S0, Bl S « A SRS
yO0z J& f 2k 50° (1) ~F- T, o 1] 2% U) 10 5 3% 0 58 2k
T, =7, 5 x BlAC R BRI R SR R AL pl, RN i 30 R
Hopso BRI &AL pyLp,, oo, py AL 18] SN 1)
SFHE U psps U, 3RAGH pl,phy oo, py BRIE B9 H S ] 26



86 & ol HLOM ¥ R

2018 4

Py

Yz
12 STE5WE o O] T 2k AR
Fig. 12 Curve boundary points of tangent plane of

knotter hook along v direction

pipse BT A0 A py oy T
1€ po 5 plpy 5 pe Z IRVHE NG SHIY) S5 0 64T B BE

S A 1, 315 30 4 2 pop ! U 3 28 o

HETR LA TR A 2 v 1 T R
FEI 13 45 M TS5 T o B BT 2% P 14 28
ST 4 T w0 L 2

K13 FTE5WE N 5 BT o ) Hh 28 AL

Fig. 13 v-direction curve reconstruction of boss surface

of knotter hook
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Fig. 14  u-direction curve reconstruction of boss surface
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Fig. 15 Reconstruction of boss surface of knotter hook
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Fig. 16  Curvature variations of v-direction and u-direction

section curve of boss surface of knotter hook
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Fig. 18 Knotting test results of knotter with improved
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point deviation on knotting of knotter
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