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Design and Test of Roller-guided Potato Fixed Weight Bagging Machine
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Abstract; Bagging is an important link from harvesting to transportation and storage of potatoes. To solve
the problems of low efficiency and high damage rate of existing potato bagging machines, a new infusion,
bag support and fixed weight bagging structure was designed, an efficient and low damage roller-type
infusion potato fixed weight bagging machine was developed, and mechanical analysis of key components
of the machine and kinematic analysis of key motion processes were conducted, and the main factors
affecting the damage and bagging efficiency were identified as inflow bin door angle, conveying speed and
loading volume. A quadratic regression orthogonal rotating combination test was conducted with the inflow
bin door angle, conveying speed and loading volume as the test factors, and the breakage rate, injury rate
and single-port bagging efficiency as the test indicators, and the test results were analyzed by ANOVA
with Design-Expert 8. 0. 6 to determine the main order of the factors affecting the test indicators and to fit
the test data. The test factors were analyzed by visually discerning the optimization region through
response surface analysis, and the influence law of the test factors on the test indexes was analyzed.
Using Design-Expert 8. 0.6 optimization module and combining with the actual working situation to
determine the optimal values of each factor, a test bench verification test was conducted on this basis,
and the test results showed that when the inflow bin door angle was 45°, the conveying speed was
0.35 m/s, and the loading volume was 27 t/h, the breakage rate was 1. 8% , the injury rate was 1. 4% ,
and the single-port bagging efficiency was 12. 4 t/h, this parameter under the roller type guide flow potato
fixed weight bagging machine breakage rate and injury rate was lower, and the bagging efficiency was
higher.
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Fig. 1  Structure diagram of potato fixed weight

bagging machine with roller guide
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Tab.1 Main technical parameters of potato fixed weight

bagging machine with roller guide
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Fig.2 Block diagram of control principle
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Fig.3 Simplified diagram of force on potato chunks

collision process
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Fig.4 Simplified diagram of force during

tumbling process of potato chunks

W B B ik 7 Hp S i B, o BIAE XY T A
YZ TH]-55 s afy A5 0 R i, RIS o A2 ) B
EEBEN F,, FLF, (T 5% ST A Z 7
] 22 b, B SZ TN, el e R
B, R Yz Al E ey o it g, e T S
SAFHERRANT B, DU X BN F,F, BRI I
R BRGES, BFRERNZ AN
Ff] =M gu,
Fy = (F;, +F)p,sinf (11)
F, =(F, +F,)cos
A p,——F A S
Fy— SR N
1, — R A
O—FU T T SIS, (°)
F ——hily RN ShEEE ) Y oy i N
1 BRI RS2 ) o3 b Al i FE ST AR AR
W —E AT FHIBEA 1) T 1z 3 DL R B s
BERORT F,, BVRORT S5 809 LR, P, <F,,
SR T2 8 F = F, SR i
i),
2.2.3 i fiashEa
DAy stk B SR BR Sl InF 55 e ] AT R AT R B
BRLARAE £ AR 5 o ] 3 K e o > 180°107 1
L% AR RIS 22 1175 a1kl UAH W) 9 SR8 0 38 3
ANTF] Y b S R AR AR AN — | B S AR A
J 5 L BRI BR A B 20z 2 R 4R L 2k Bl
MG, HIR A2z sh b Boi R e B 5%
RHERIN(/NT 20 vh) B A Rl ER
B2, iz s FEANEL S s, AR PR AR filf 4
PRGN o WUEILLAS A 0 whil SR, ff
FESE MU LA o, SO 0 BRI , 280 Z2 Uil M) 2k
B AR R s s = e 0, TR AC
BA HoAth iy BLBRAEA B R S0k €D Btk AT Bz




5 6 1]

FAAR A AW DRE

FEHBEARPLBT S5 163

i,

K5 /) BRSO Sl A
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in diversion process of small feed volume

VI AS U2 T W) ) R ) 0 iR & 1 1 oR A
Yl 55 RATTE (90° - 0) F M0 X il /E S 1mm 2
PR AC Brizghit A& 6 s,

)
S X

v
c

K6 Bz s

Fig.6 Kinematic analysis of jumping of potato chunks
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Tab.2 Factors coding Tab.4 Analysis of variance of breakage rate
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Fig.8 Response surface diagrams of influence of interaction factors on breakage rate
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