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Design and Test of Strap — Spring Tooth Type Residual Cotton
Recovery Device for Picking Roller
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Abstract; In view of the low picking rate of remaining cotton recycling device in the mechanized cotton
picking field in Xinjiang, combined with the planting mode of the cotton field in Xinjiang and the
operation requirements of the mechanical picking up of the remaining cotton, a kind of strap — spring tooth
type residual cotton recovery device was designed. The structure and working principle of the device were
described, and the operation process analysis and key parameters design of the key components of the
pick-up drum were carried out. According to the design results, a prototype was trial-manufactured.
Taking the picking rate of cotton leftover from the ground and cotton pick-up rate on branches as the test
index, the working speed of the machine, the speed of the picking drum and the spacing of picking straps
as the test factors, the three-factor and three-level Box — Behnken response surface analysis test was
carried out, and the mathematical regression model between the evaluation index and the influencing
factors was established by Design-Expert 10. 0 software. The influence of significant factors on the
evaluation indicators was analyzed, the test parameters were optimized, and the optimal parameter
combination was determined to be as follows: when the machine operating speed was 0.74 m/s, the
pickup roller speed was 260 r/min, and the pickup strip spacing was 120 mm, the picking rate of cotton
leftover from the ground was 90.01% , and cotton pick-up rate on branches was 89.76% . All
performance indicators met the design requirements.

Key words: residual cotton; strap — spring tooth type; picking roller
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Fig. 1  Structural diagram of the strap-spring

tooth type residual cotton recovery device
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Fig.2 Working principle diagram of the strap-spring
tooth type residual cotton recycling device
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Fig.3 Pickup drum structure diagram
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Fig.4 Schematic diagram of force analysis on residual

cotton by pickup strap
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Fig.7 Seed cotton stress analysis diagram
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Mode shape diagrams of the pickup roller for each order
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Fig. 13 Residual cotton recycling machine pickup

device test site
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cotton on field before and after machinery operation
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Tab.4 Coding of experimental factors

- HILEL A b 3 2 o A0 VR B e i A0 B A IR BE
A/(m-s™) B/(rmin~') C/mm
-1 0.4 220 110
0 0.7 250 120
1 1.0 280 130

AL 8t B AR 630 AL 19 T [R] £l BER 5 3%
R ORI R Y SEC LR IR R Z AR D
{EL, RPHLEAR D B A 035 TR T 5% 80 B 1 4h B o
B C AT 5T .
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BEox B A a1 33t B R R SCHG: 4 2 A AR Il
FOR AR 3 B AR AR DU R 254 5 TAR S8 9k
AR RS R Y AL AR R Z AR Dy R AR, 7% I
= [NZE =JK-F Box — Behnken M Ji i 73 H7 1 46 3¢ 11
DPERALEAR L R A K AR VR 8 5% B 4 B2 5%
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Tab.5 Experimental design and results

W HLEML IR Rk &

AR B EARR

e EE A KE B/ [IE C/ i i
Y/ % 7/ %
(mes™") (remin~") mm

1 1.0 250 110 88.1 88.2
2 1.0 280 120 88.8 88.9
3 1.0 250 130 88.7 88.9
4 0.7 250 120 90.1 90.2
5 0.4 220 120 86.7 86.9
6 0.7 220 130 87.5 87.4
7 0.4 250 110 87.4 87.9
8 1.0 220 120 88.1 87.6
9 0.7 220 110 86.9 87.1
10 0.7 250 120 90.3 90.2
11 0.4 280 120 89. 1 89.2
12 0.7 250 120 90. 1 89.9
13 0.4 250 130 87.8 88.1
14 0.7 250 120 90. 6 90.5
15 0.7 250 120 90.0 90.2
16 0.7 280 110 87.8 88.1
17 0.7 280 130 88.3 88.4
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Tab.6 Analysis of variance
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0.009 3
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0.0280
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0
0
0

BiEl 24.16  2.68  37.18
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A2 2.94 2.94 40. 65 . 000 4
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B? 6.98 6.98 85.34  <0.0001
c? 5.69 5.69 69.57 <0.000 1

%2  0.5725 0.0818
ST 0.3925 0.1308  2.91
W2 0.1800 0.0450

0.164 6

XA AR R Z B BOE o el L e P <
0.05 /K | ,B A B C*Rmith B3, HARN B,
B P <0.000 1, 3B LKL AR IA R Z 15 A
N7 RS [l O A58 78 LA A o S R I P =
0.164 6, I A & 25, [l A B8 7 8 2 A v BE 1Y



32 o AL B ¥ i

2026 4

PUAHE, BHE 7R N
Z=90.2+0.19X, +0.7X, +0. 19X, -
0.76X: —1.29X; — 1. 16X (19)
3.4.2 U5 R RN I8 b AR 46 45 2R 0 5 e
FI ] Design-Expert 10. 0 347 8045 43 B I 4= w
3D me iz TP 3 A A3 AT A TR BSOS S 4% TR 3R X AL
B AREAR 2R Y B2, A5 2 B3R X 7 b A 46
52 Y 15 B B RO R IR i B WL A
FENV R A K48 B2 2R EE Co b B T X0 1) 7 4% 1A
FXHLE & M ARG 45 3 Y 0y 52 e 3 38 o [ —
AN R 2 A T KO, BIF 5 4 A R 2 T A 52
HAO, H R 6 FX (18) AT LUFE H,AC Al BC /Yy P
fEHRT 0. 05, X HLE ARG R Y ARG BEL
me , & 15 Sy i 2 Pk 2 805 BAE TR LR 38 s A 46 45
SO PVATNTaR
05—
90.0

89.5
& 89.0

sl
230 F@ﬁ{&?&

0.5 B
8 0.4 22 X’\?»%W

B 1S D38 A8 T AR FH G o i A 8 4 SR 5 i i o) )57 oty 1
Fig. 15

Response surface of effect of interaction of

factors on pickup rate of residual cotton
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Tab.7 Field trial results %

¥ AR R Y AR R R
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3 89. 63 89.34
4 90. 51 91. 18
5 89.92 88.93
SEH{E 90. 01 89.76

s a) ; \ 1
B 16 g B AR DL 4R e B 1

Fig. 16  Residual cotton recycling machine pickup device

test site picture
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