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Fig.3 Feeding process of TD250 bucket elevator

2 RBERS5HF

2.1 BGEXEHRGE

GRS TRRN R IE~SSEAE 0 T NIS R B W P A V] (18=
SRR 2 KB, RSN R SR . AR
Bl oy g 4 B B (B 4a) BV SRR Rk mESY
ULy P (B 4b) BI—REH 5 A 52 40
B R (K 400 RIKGRFRIZAGaE s Bl il (&
4d) RIK R Rz R i B e A i i . 4 R K &2
KFRLANE Se U i B IR 2 B IR 4 A5 H B 4%

W KGR TR IE S R GE T R, K G AR
OSRNG0 R 10% 47,
WL 1.1% PEIRLAT A 1.35%. BRZ 0 0.22%. Fh
Fai&ydr 7.5%. Bk, KOER LS, BT
A CEE TN LR AE FH BT B e 4545 32 2 DUR R Al 463 0
T, GG IR 1 . Hb, SEEag
7.7%, FEIGILE 2.4%, B, K EARTHEEE R
T Sy aata o = % N N (111 O == . BT <1 P N R
KAk R R A ARl . 105 15 it
IR, TR ERILE 18 KEBER 40
A

c. B d. Bl A

B4 XeRIHEBRGIFES X

Fig.4 Damage characteristic forms of soybean hoisting transportation
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Table 1 Soybean statistical analysis of transport damage rate
o A TR _ ‘ A PiiE _ ‘ A Bt _ ‘ A %‘%’B&ﬁ&‘z?ﬁ: ‘ %
/% PRAELR 2 B % brERZE P % brHERZE BT % FrAER %

s W15 0.82 0.0656 1.00 0.1212 0.26 0.0265 5.47 0.1709 7.55
i WH 18 0.84 0.0361 1.02 0.1473 0.13 0.0529 5.72 0.0794 7.71
AR 40 0.87 0.0529 1.06 0.0794 0.12 0.0200 5.79 0.1513 7.84
‘ WE 15 0.26 0.0300 0.31 0.0265 0.08 0.0265 1.73 0.1229 2.38
ﬂ% W18 0.27 0.0346 0.32 0.0624 0.04 0.0173 1.81 0.0173 2.44
ik 40 0.27 0.0265 0.33 0.0361 0.04 0.0100 1.83 0.1400 247
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Fig.5 Working principle of loading style by excavating
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Fig.6 Force analysis of loading style by excavating
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Table 2 Improvement parameters of bucket elevator
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Table 3  Statistical analysis of damage rate of bucket elevator after loading optimization

s Wi P e ek o
il — — — — B A%
B /% b Bt 2% b Bt Z1% bR BiiZ1% FrdE iz
LE 15 0.53 0.0119 0.64 0.0087 0.08 0.0015 3.54 0.0208 4.78
LT 18 0.56 0.0166 0.57 0.008 0.09 0.0031 3.67 0.0212 4.89
Mok 40 0.49 0.0094 0.63 0.011 0.16 0.0069 3.59 0.0133 4.87
K TGRS SRR EVRLEE A3 AT EURLI R 52
RGBT I AU A SR EORHN P AN BB A, AR Is 0
7R & TD250 A4 3} AR AW TAESHn] BLoy il =k 43
[ IS RdkhzE. LL TD250 R} AL THHL K H K 5 R v
RO AR R, L 7 iR EAMERR, i -
R SRR A — B iz g)), Hoed mm md% % 0
—NAE 6, B cosd=v/Rg, M ENAYRHEEL S,
P BGE 8 7R 6.
x = vtcosO + Rsin6 (5)
Yy
—vtsin@ 4 Lor? — (6) .
y =visinG+—gt” —Rcosf P v B SHETIE: 0 R RODREE .

X (5-6) W, cosO=v'/Rg; v AEFIHEITHSE, 1.5 m/s;
R NRIHE42, 0358 m; g NE g, 9.81m/s%; ¢
S EVEH ], s.

A7 #FHEshHAEALIFA

Fig.7 Unloading motion coordinate system
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Table 4 Statistical analysis of damage rate of bucket elevator after unloading optimization

W Pl

LSl Tob B2 40t

i y—— E— E— o BR%
iR kR % bERE BUIRM% RRfERE O BiR% bedERE
LS 021 0.0061 0.25 0.0049 0.07 0.0044 1.40 0.0086 1.92
g% LE 18 022 0.0045 0.25 0.0072 0.03 0.0027 1.47 0.0073 1.97
A 40 021 0.0109 0.26 0.0136 0.03 0.0009 1.48 0.0036 1.99
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Soybean mechanical damage characteristics and mechanism during
transportation by bucket elevator

Gao Lianxing, Shao Zhigang, Jiao Weipeng, Liu Chang, Yang Dexu, Liu Dejun™
(College of Engineering, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In order to improve the design of bucket elevator and reduce the damage in the transportation process, three
soybean varieties (Liaodou 15, Liaodou 18 and Heinong 40) were used as the samples. TD250 bucket elevator was
involved in the soybean injury test of the ascension delivery, and the soybean mechanical damage characteristics and
mechanism were studied. The results showed that the mechanical damage rate of transportation process by soybean
bucket elevator was about 10%. Damage characteristics mainly contained broken, two discs, defect and skin damaged.
Damage rate of skin damaged was the most among the damage characteristics, about 7.5%. Mechanical damage was
mainly caused by shear force, friction and impact pressure made by dust pan, and impact reaction force produced by
soybean hitting the machine cover under unloading. Damage rate was reduced at 6.7% after loading and unloading
structure and operating parameters optimization.

Key words: Damage detection, mechanism, kinetic parameters, soybean, Mechanical damage, Bucket elevator



