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Design and Experiment of Fan-sieve Combined Peanut Film — Seedling
Separating Device Based on Shredding and Separating

YANG Meng ZHANG Yanhua ZHANG Chong GU Fengwei YU Zhaoyang HU Zhichao
( Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: Peanut seedlings has many advantages as husbandry forage, such as rich nutrition, soft texture
and low price. However, residual film on the harvested peanut seedlings that mulching cultivated would
seriously affect the digestive system functions of livestock and reduce the feed utilization value of peanut
seedlings. Therefore, it’ s an urgent issue to carry out the research on removing the residual film from
peanut seedlings. There are significantly differences on the components and suspension velocities of
mixture materials that shredded by peanut seedlings shredding and residual film sucking machine, which
make it difficult to separate residual film out from peanut seedlings. The suspension velocities of shredded
materials are the basic characteristics during the research of improved design and parameters optimization
for the device of separate residual film out from peanut seedlings. In view of the outstanding problems at
present, for example, it’ s hard to separate residual film form peanut seedlings and the materials loss rate
is higher than that was expected. The suspension velocity measurement experiment was designed and
conducted by using DFPF — 25 type suspension velocity testing equipment, the physical characteristics
and suspension velocities of materials that shredded by peanut seedlings shredding and residual film
sucking machine were studied, and a kind of residual film-seedlings separating device of which combined
centrifugal fans and vibrating sieve was designed, with the functions of grading, dust cleaning, material
conveying and residual film sucking. The rotational speed of upper fans were designed to be 700 ~900 r/min
adjustable, that of lower fans were 500 ~700 r/min adjustable, and the frequency of vibrating sieve was
3 ~4 Hz adjustable. By using the peanut seedlings shredding and residual film sucking machine as the
experimental platform, the performance test and parameters optimization of the residual film-seedlings
separating device were carried out. The quadratic regression orthogonal test of three-factor and three-level
was designed by taking the rotational speed of upper fans, lower fans and the frequency of vibrating sieve
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as experimental factors, and residual film removal rate and materials loss rate as response values. The
quadratic polynomial response surface regression models were established and optimized via the
optimization modules of Design-Expert 8.0.6. The results showed that the significance order of the
influence of test factors on residual film removal rate was as follows: the rotational speed of lower fans,
the rotational speed of upper fans, and the frequency of vibrating sieve; the order of the influence on
materials loss rate was as follows; the rotational speed of lower fans, the frequency of vibrating sieve, and
the rotational speed of upper fans. The validation test results presented that the residual film removal rate
was 91.24% and the materials loss rate was 8.51% when the rotational speed of upper fans was
760 r/min, the rotational speed of lower fans was 670 r/min, and the frequency of vibrating sieve was
4 Hz. The relative error between the validation test results and the predicted values of the models was less
than 5% , which proved that the models were reliable. The research result can provide reference for
design and optimization of the residual film —seedling separating device of peanut seedlings shredding and
residual film sucking machine.

Key words; peanut seedling; residual film — seedling separating device; parameters optimization;

orthogonal test

0 35

AR & P A E SRR BT AA K
AR IRRR SRR > AP EEAE A F2 7= X W R
BRI 7 =, IR A B A R R AR D RR, B
BERE RS BT, o A R R I
FREGEIE 233 J5 ho®™ | B RSERMRE AL A UHR S 9 46
AP G AR AR B R R Ry B U R
Y OLHIE A8 W)) A G 7 A& T AL R
BERAE , A R A, BRIIL, AR AR TR
B N Tk ML T B I bR AR R, DR R
VINIER

FEAEAE MU ASCGRAE M 3 A Hhy % fii SR
SEAEMV AR BT e R 2% | BRI 5 Bl 2 ] 4 28 X
S TSR, N T BV EAR MR 7R AR B4 A AR A B I
bR T, AEE B YT BR BEHLE — AR AR D) | R
T RE A A A= BURDRHE JIn T35 4%, BERS X 46 4= Bt I
BREHEA TRV, IF-K¢ 5% B V) I R A 0k
SRR LD N TR A o T = A [ I O N
JEETI A s AR 2 B B AL A iRl ik o T 2
BCER A , A5 K B 4 5 Wi A6 A B U R AL
PIFEMLPERE . A7 b W ks 18 43 B8 5 vk A 98 ML ik
B FRBE TR NG A Forh KU TR A Z A ™ i)
BHE B &R Iz R R B AR
SRR B AR AL, P A% sk AR A A
TIPSR A3 B (AT 5 AR G 35 /0 AR TR T S 5 1 4
ARAE PSR MU 7= F5 0 T35 45 15 e 2 A A S 1F
FERCRT Y SRR A B R VI B LRI )
HYB Y R 2 ANERSE 28 RDIRES £ )
PR P22 AR, R o A e R R v, B
PUBLAEAERR RS 32 AR OB 2k 28 1 46 [m] R (b B
JERAN IR 85% PR HRML 12% ) . Ik, iFEAeA:

HRAI I B R DI A I 5 4R v R R 00
AR B AR R 0 2 i AE A R DD R AL 0% 15 A 2
Y S B A [

ARSCEE A AR D) R PR RS R IE FLE
REPEBE T — XU 2 A R B2 B, O LLAE AR
MAEDIBRIEHL N IR &, AT IR 3 i
SZRA BT IR 73 25 B 254 S iz 3 2 H0xk
BRIBEAFIHR R AR AL, SRS & O
AT AT, A6 2L BRI BR AR AL 6 20
SRR AR S

1 BEEHSENREE

FELE AT I BRI AL — U RTS8 BURAEE FR) Sk
O3 R AITRR s W B AF DI RE , 3 7 H e F L
Sl ARl 5 5k AL A Bl AL iy PR A RS L
PEIMRN AR s 2 PRV E AT SR UL
ZPRONR SRS BRI RS PR ) T 7 R 7
PEMIUZ IR0 L, A AR AT 2E17 0 9
BRI R R . R VIR RORE A L) g 20
FERRONA P ik B A R SR A
PSR AR AT BRI, VIR R RO R )= o
FLI L ) ek B YRR T e BRI S
EI7 LUK PR R T 165 B AL 18] A7 A O
DB, FH T 50 B AL i 226 ) TR 4 0 e o e 2R R 3%
R, T O RIOASE R R R T i 6 1 ik A
B BEFTRAS . Befs BRI 1 FR

2 PRSI S AR

2.1 FUMREFEENE

AR NEAL A BT R B RS ok
PRIE F 225 R AR A R DT BR R AL R 73
PR O LA T AR, TR A B XL S 8



114 P A1 R = 4

2020 4

B B SR R A

Fig.1  Schematic of machine
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Fig.2  Schematic of residual film — seedling

separating device
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Fig.3 Structural diagram of centrifugal fans
LWGKGE 2. KA 30 N BE T 4. KUBLAHAE 5. XL
TE 6 WA R R REEL 7. R
ALK FHAR ] L 38 FH Y 2500 UL, it b
& D —fM 250 ~400 mm'™ B D =400 mm, JAHL
R B KGR A O
v=av, (1)
PAHILHS KU XUE m/s
B R REIER 1.9 ~3.9, )
1.9
Wz AT R, m/s
B O R4 P AR

K v

a

/UC

Wil 55 . JedBU))E o B WU 20 & T8 A IR B 2 i+ 5 1l 115
Py =Di D, (2)
Py =gv; (4)

K p,—KHLEE, Pa
p,—HILERIE , Pa
p,——RHLBNE , Pa
E—— MR INEL, B0, 357
l— W RGE R B BETHE 0.5 m
p—2 R 1. 293 kg/m’
ro— K 71245 B 0. 038 m'*
g—H N B 9. 8 m/s?
p—E XTSRS F AL, B 0. 35
A—UBL 2F 1 XS B ) R B B
0.6
FRAEHETS . L2 XL 2 p, 4 1.66 ~20.98 Pa,
TR RKBLAE p, A 1. 66 ~12.13 Pa,
B WALEE T n oy

_60 [pg
) &p (5)

X e—— A RR, M 0.35~0. 4, 50,4

HE B0 KL A R EE AR A (5) v, 3 )5 75
208 KA FE ] n, Sk 268 ~952 r/min, 2T
WAL VLl n, H 268 ~ 724 v/min, FEHLIREE
B, 24 )20 XL #AK T 700 v/min, )2 0 KL
LT 500 r/min B35 8 0 R B BOR B, (HBR
TR BRIR 2 80% LAT , ANREWE A = 7 25 11 Y
- JE G RIS 3 55 T 900 r/min, )25 XL 4 =
T 700 v/min B, A8 B R 6 7 R TG A oK, (ELAR K
ROHINE 10% DL L 256 % R A BRBOR 5k
RAIENAERE , 25 AR | e 2 e b 20t KL
700 ~ 900 r/min H] I, 2 i KA # 500 ~
700 v/min AT, WX T B T S R 150 ~ 350 mm
CIp
2.2.2 MZHRBN EE ST

FENLIR IR B . AE A B R V)3 8 — R Y e
PRt RS AR 58 46 2 A6 A= BRI T 225K
AT AE R 2 T VI B bV ZAR 0 b, B X
BRI 51 T AUZ RSk e & R U2 3R ) i
KWV YRR 398 06+ BRI Sk, &5
JZ RN K, Ty VG WRURE BRI DL K 47K
Z N2 LI AT ik SRR, R &R R Y)
(RICEL SR IAE - 2 2 20 1) IR Sl VR T R A7 B
I Rk B E R E . e R g AU v bR L
JCF 2 wpfLi AT B AT B0 WAL, iR DR 8 )




116 P A1 R A= 4

2020 4

AR BRI 5 00 KTLVE T G IRkt o AR AE
ARV 5 PR RO R, BUZ 4R 2l 2R
LA 20 mm 9 4RZA0H , K x T8 1 680 mm x
930 mm, FJZ2¥T L FLFLAE 2 mm B9 #p£LIT , £
F&oM 1 960 mm x 930 mm, i £L % FH S M Bl &
WY RIS A AL SR IGAL, i 4 pros, Ho 12
% 5 T )20 A A S M 330 mm, 7EIRI6 09 FLAl 2
R[22 ], 0 PR Sh TR IR 4 60 mm , RI4R 2 i 4K
SHLR P IR AR N 30 mm, RSN IR 3his 5h 2 Hr
e s fs

3

R

A kiR

ah LA
Jar i R

K4 frshinsit
Fig.4 Structural diagram of vibrating sieve
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Tab.3 Test design scheme and results
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