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Experiment on Performance of Spring-finger Cylinder Pickup Collector
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Abstract; Cylinder rotational speed and forward speed are two main working parameters of spring-finger
cylinder pickup collector. Harvesting, different ways of storage and transportation also have forage
moisture content requirements. Through researching the influence law of forage moisture content and
working parameters on the pickup collector collecting performance, the pickup performance index of
optimal parameter combination can be got, and it can be used to guide the actual production and provide
technical support and theoretical basis for pickup collector design and manufacturing. For collecting
alfalfa, taking cylinder rotational speed, machine forward speed and forage moisture content as test
factors, taking power consumption and leakage rate of picking up as performance index, orthogonal
experiments were done on the original device of spring-finger pickup cylinder collector and the improved
convex contour line device at the same time. Through the orthogonal experiment and the spring-finger end
of acceleration experiment, effects of the three factors on collecting performance were analyzed. Levels of
orthogonal test factors were selected from single factor experiment results, namely the machine forward
speed of 3.5 km/h, 4.0 km/h and 5.0 km/h, cylinder rotational speed of 42 r/min, 50 r/min and 60 r/min,
forage moisture content of 15. 1% , 17.3% and 22. 3% . The test results showed that the CAM track had
greater influence on collecting performance, the cylinder rotational speed and forage moisture content had
extremely significant effects on working performance, the machine forward speed had influence on working
performance. The affecting sequence of importance for three factors on power consumption and leakage
collecting rate were cylinder rotational speed, forage moisture content and machine forward speed. When
cylinder rotational speed was 42 r/min, forage moisture content was 15. 1% ,and machine forward speed
was 4.0 km/h, the collecting performance of the pickup collector was the best. Through the spectrum
analysis, it was concluded that the spring-finger end acceleration was increased with the increase of forage
moisture content, power consumption was increased and pickup leakage rate was declined with the
increase of forage moisture content. It would lay research foundation for the spring-finger pickup cylinder
collector to match the optimal working parameters and structure parameters and collecting performance for
the future.
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Fig.1 3D model of test bench of spring-finger
cylinder pickup collector
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Fig.2  Motion law of cam
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Tab.1 Design parameters for cam mechanism
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Fig.8 Relation curves between cylinder rotational speed

and power consumption and leakage collecting rate

3.1.2 LA I R X 45 1 BE Y B

DRAIFSAE EAE FE i & K 23% , IR A IR 1]
¥R 60 v/min, BT 55 ML 2% A 2F 3 B (3.5.4.0.5.0,
6.0.7.0 km/h) X 45 PERE Y200

H P9 RIJ, 20 K R FNIR A e ol — g I
L5 17 A S 88 g, DR] bR 3w o AP o A 4 2 A
KR, AR EFE WAL N . Bk BB itk s
AR 4 e S 20 A LU A0 AL B A O, (B8 2k 22 B I U
N TRLIE 79 D0 451 2R 28 A T4 T 1L s it
AN E o LG YR FE R K % 2 A PERRE A,
VPR AL s AT FE 3.5 .4.0.5. 0 km/h,
3.1.3  WRE S KRN K Aa PR RE Y R e

M2 Hi UE 3 B 5.0 km/h, & 5 % 3 60 r/min,
HEAT R R

Hi &1 10 m] 00, 24 3 ] B s AL 45 i 0 — 5
I, B K AR, 0% S80S D) A FE AV AT i s .
WECHY A= % R AY TN o (SR N f TR = B
AR B3 B2 [ T A #E , 2 UL & K &



110 & A Bl B ¥ i

2017 4

B9 HLaS AT E R S D AE R R OE R
Fig.9 Relation curves between forward speed and

power consumption and leakage collecting rate

10 MO KR 5 IR PR K R L

Fig. 10  Relation curves between moisture content

and power consumption and leakage collecting rate

15.1% 17.3% 22.3% ,
3.2 EXRK

i INFIR AR 1A % I8 S AR H Y 1S
BUR L BEAT Ly (3°) IE A IS8, BF 90 TR i 3 (A) (L
T BT R (B) R &K R (C) XK fa i 7 4 2
AR HR R W5 N R K-k 2 B
R o

%2 EXHBEZAT

Tab.2 Factors and levels of orthogonal test
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Tab.3 Results of orthogonal test
e HZ AL i AL 5
A B C D R/ % it/ w WRE/ % ike/w
1 1 1 1 1 0.77 124.20 0.87 147.30
2 1 2 2 2 0. 84 127.70 0. 86 156. 60
3 1 3 3 3 0.85 124. 50 0.78 170. 10
4 2 1 2 3 0. 69 199. 30 0.74 221.70
5 2 2 3 1 0.63 203.70 0.57 225.10
6 2 3 1 2 0.74 193. 30 0. 69 213.10
7 3 1 3 2 0.53 219.70 0.51 250. 10
8 3 2 1 3 0.56 216. 00 0.55 224.40
9 3 3 2 1 0.75 213.70 0. 60 243. 80
K, 2.46 1.99 2.07 2. 15
K, 2.06 2.03 2.28 2.11
K, 1. 84 2.34 2.01 2.10
LES 2= 0. 62 0.35 0.27 0.05
7K 45 B, Cs
o F Wiy A B C
P A F, 376. 4 543.2 533.5 541.6
F, 596.3 547. 4 540.7 540.7
Fy 649. 4 531.5 547.9 539.8
i 22 273.0 15.9 14. 4 1.8
P K- A By ¢
FWMF A B c
K, 2.51 2.12 2. 11 2.04
K, 2.00 1.98 2.20 2.06
. K, 1. 66 2.07 1. 86 2.07
LIS 2= 0.85 0.05 0.34 0.03
K A B, Gy
‘ F Wiy A 9 B
bede s F, 474.0 619.1 584.8 616.2
F, 659.9 606. 1 622. 1 619.8
F, 718.3 627.0 645.3 616.2
it W 244.3 20.9 30.5 3.7
P K- A, B, C,
F W7 A c B

i K Ky Ky FRE RGN TR RZ M F Fy Fy FoR RGN KE TR,

x4 HESW
Tab.4 Variance analysis
fatn B Fam Dy i) F p
A 0.122 2 0.061 610.0 0. 001
B 0.003 2 0.0015 15.0 0. 044
PN
C 0. 020 2 0.010 100. 0 0. 007
E, 0. 000 2 2 0. 000 1
A 10 850.2 2 5425.1 3767.4 <0.0001
B 74.24 2 37.12 25.78 0. 037
T
C 703. 4 2 351.70 244.24 0. 005
E, 2.88 2 1. 44

HFy 0 (2,2) =99; Fys(2,2) =19; F, ,(2,2) =9,
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Fig. 11  Spectral analysis
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