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Abstract

Theoretical analysis and kinematics simulation for study of the working process of spring-finger
cylinder pickup collector were carried out. A modern designing theory was introduced and ADAMS model
was established for the pickup collector. By going through kinetics analysis, the essential design
parameters of pickup collector were improved. Based on the achievement, the affecting law of the
variation of each factor to the moving state of spring-finger and the appropriate design method of slide
track cam were acquired. Working parameters of cylinder pickup collector at given structure parameters
were found. It showed that the analytical results of simulation were good agreed with the experiment
results. This result showed the feasibility of using simulation method to analyze the performance of the
cylinder pickup collector.
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Fig. 1  Structure of spring-finger cylinder pickup collector
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Fig.4 Leakage collecting area of spring-finger

cylinder pickup collector
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Fig.6 Tendency chart of turning radius of cam mechanism
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Fig.7 Tendency chart of tilt angle, angular velocity and

angular acceleration of cam mechanism
HC(8) A1 (9) , 5 ik H%&z%us B, 4 A >1,
HHE {}F'Tﬁ“[:mfuﬂégﬁ - <0.05, i T 75 H AR i

e 07 i 1 2 R RKOIRAS , BT LB R, =350 mm, JiE
h <17.5 mm J5 0] i & 23R o B 8 by 5147 ity 5 0
Bl o AP Rl A R A X R =22 mm, KB
R ER

e _E 3 4 A AT 0 A AR B AR UM A R p g
Vi (32 2l JE A 8 W R R oK R B 15 58 g ) B
HHOIN AT S AR, LN T A, s o AR
R HE M e K, TAER VR, B T AER
xR ph AR A K. E v, =5 km/h n =60
r/min fF, A B8 L U 1 X TR A SR, R 9 R

KT 1) A F x/mm
P8 Tl th oy 38 A 3% L

Fig.8 Displacement locus of the end of spring-finger

3.2.2  EBHOG T IE S Y R TR

(1) A FF 5 2

SPGB0 B 2, T 46 XA T BB D o HLBE
&R AT R A3 2, DL A S AR B RO, B
B BN B — 2 R R A X AR A B AN B
Xof T 28 Gl AR RO B 6 45 206 B OR U, AR AR — IS
(R G FE B 20 DT B4 BT AT R, A6 4 R I 2
S8 — 8 I, W VR 8 [ ) 5 1) 44 5 A s A
HHM

(2) B 5% H n

PO ~ L1 i e B 2 BRI L iy 0 i —
ETEON REFEHE n =60 r/min Fl n =77 r/min B} [
590U i FS AN RS R AN R B P AR AL Ol 9
AR VRS T Bt A, 30 ) A PR PR TR, A A
K e it BRI, D) e 6 DX 1 RRUBR /)N, BT 10 (11
AT ORI VRS F6 Bt S G, O AT i ) 32 {1 R s R L
R, ST Xof P ) T o VR VR e X 9 T i) e
i 1 OR B SR AR b R A I T T R
LICAR . B3], 7E 0 2 Tt DT AR 1 o0 T
IO 3 9 58 /)N ) TR 1 A i

400 — PR n =60 r/min

————— n =77 r/min

200

T 7 AL y/mm
(=]

—400
—2500  —2000 —1500 —1000 =500 0
KI5 [ x/mm
IO AN [] ¥ AT 4% 3 i 30 0 i 90 437 B8 0300
Fig.9 Displacement locus of the end of spring-finger

at different cylinder rotational speeds

(3) ML Ay k38 L v,

130 (4) F(S) Al ML & A 2R o, X sk
KA . K12 ~ 13 55 B A 2 5
IR 1] 5 3 J3E — S O IG O0 LA AT S 2 v, Ay
4 RS km/h B R 504 S 162 8% K V- B Y A2 AR 1R
Do |1 12 AL, BLZH i 2 5 3 K, 0 48 2R 3F
FAEN B A /N D] P 48 DX AR o ] 13 ]



20124

86 &l HLOM ¥ IR
- 65 — A A n =60 r/min
e A ,'\ ————— n =77 r/min
£ 50 i !

- 1 !
¥ 35 ! !
® /
= /
= 2.0
B
% 0.5
0.5 1.0 1.5 2.0
I 1) 7 /s

10 A [ 8 f6 7 3o I 50 047 iy 8 2 3k 8
Fig. 10  Linear speed of the end of spring-finger

at different cylinder rotational speeds

A 100 = k P n =60 r/min
z [ n =77 t/min
g P Y
s 75 40 [
= 1 P
= b
2 50 i o
& 1 [
i |
E 25 k :
5
:;E"l' 1 1 1 ]
0 0.5 1.0 1.5 2.0
M TR] 2 /s
P LD A [ 3 O 560 1A s 08 8¢ 3k /2
Fig. 11 Linear acceleration of the end of spring-finger

at different cylinder rotational speeds

R BILZHL RT3 3 8 B A, 7S 7 T ) o o L BOK
BT LA v, BEEFRICR T A IR/

i 1M AR FEDLE Z A S E S LT,
A — TR 18 e T n 55 HLAL AT 2 0, 1 DL BC{H
FEAE, BRI — B ALY A HU(ELYE [ A7 A o

—1250 =500 250
K7 A B x/mm

P12 AN [ AL 4 7 8 3 8 F 380 0 i 90 37 % 030
Fig. 12 Displacement locus of the end of spring-finger

—2000

0
—2750

at different heading speeds

- 125 —

K v,=4 km/h

E 0 ----v,=5km/h

T
= -1.25
ﬁ
% -2.50
o375

sy
= | 7 | I ]
# —-5.00
0 0.25 0.50 0.75 1.00
INF1i) £ /s
& 13 A [ AL i i a2 B8 Ao 568 04 i 748 7K - ) 7 B2

Fig. 13 Horizontal velocity of the end of spring-finger

at different heading speeds
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Fig. 19 Acceleration response on end of spring-finger
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Tab.3 Losing rate of collecting and power consumption

V14 i /v e min ! A KA ML E/ % RN F/W
48 0.96 ~1.26 1.08 345
64 1.27 ~1. 66 0. 60 388
88 1.76 ~2.31 0.56 576
100 2.00 ~2.62 0.44 730
112 2.24 ~2.93 0.38 768
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