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Optimal Design and Experiment of Automatic Sequencing Device
for Culture Bottles
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Abstract

Focusing on the problem of requiring a large number of labors for transporting culture bottles during
the micropropagation period of tissue culture plantlets, a kind of automatic device for lining up culture
bottles was designed. The automatic device transported bottles by using two conveyer belts which had
opposite motion directions, and guided, assembled and separated bottles by using guiding board, guiding
block and separating block respectively. The main factors which influenced sequencing speed and
reliability were guiding belt speed v, , separating belt speed v,, dip angle a of guiding board and wedge
angle B of guiding block. The sequencing speed and reliability were satisfactory with v, = 0.25 m/s,
v,= 0.4 m/s, a =47° and B = 35°. Experiment results showed that the device could sequence
automatically different size and shape bottles which were used frequently in plant tissue culture production
and the sequencing reliability was more than 94% . The sequencing speed was nearly equal and the
reliability was different while lining up bottles with same diameter and different shapes, because the
bottles with less mass and lower center of gravity were easier to be lined up. Bigger bottles were easier to
be sequenced than smaller ones while lining up bottles with same shape and different diameters.

Key words Culture bottle, Sequencing device, Conveyer belt, Backtrack

5|z ¥ AN THEY , SRR ST 1o 1 AR A
a B B S A A BOR B BIE RS 4 h A R A LAS A
AT, L5 W ARG 3R B B RO A i RORIR AT BT AR R SR & Bh k%

Weks H . 2011 -09—16 &[] H 9. 2011 —10-21

a8 A 2P T e R R BRI 4 BE B 5 H (200800191015 ) Al H ke 5 4 2 A BRIl 55 9% % 9 9% 4 ¢ Wy i H (201018016 )
EER N o, 8180, 10, FENF R EE RS AT, E-mail: yl_hb68@ 126. com

BIRAEE: kPP, B8, LA S, EENF AR AL AFFSE, E-mail ; zhangtiezhongl 956@ 163. com



80 & oAk HLOM R

R FAREIR D o

XA HER , B2 25 6 it A L5 A7 3 ok
BRI E ., Hala B ok e’ %
5 R S TR &5 Wi L P
F R BB AL . % 85X 8 Ui ie U HE 7
77 AR R S A, LA REAR S 3t 38 1 AS ] /)
AR SR B 5 K ) B D5 3R B R 3
RS , (H 2200 2L 1 38 BT e 5 ik 217 SRR 7
AT A [ 2 RO o (8RR (A AR 2 3 /1 L
PEFAa, H B B a6 i sCBURAA LA RUE R (S5 &
7% VB CBR , A RE LT T 55 SRR A HE AR AL

Xk L 3 TR AL, AR SCE i 56 ok o LR D 1Y
St b, Beit— Bl T 5 IR ICHE BAPE Ml i B e 5
B HE P2 I AT HE AR

1 BERMIFESH

B SRy 2 8 B AR R PR AR 0T 1 T D PR R A
Keasia) . A A = ol 0 55 55 0 2 O 35 5500, T2
RABEAEIE (770 4 1) M =MAHEIE (B 1), Kb
K RSN A 125 ~ 650 mL, 5 110 ~
140 mm, [8 41 JE i BL 42 60 ~ 100 mm , it 45 5. A
VL AE BT R SRR HE Y 7 Rt , B4y % R R R P
MK B S S B 25 T BT R HE R PLA
XiF 2% 2 B B SRR A B 1A M o

)\

-

CREEEES
Fig.1 Types of culture bottle
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Fig.2  Culture bottles to be sequenced
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Fig.4 Force analysis for bottles rolling along guiding board
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Fig.5 Force and velocity analysis for

bottles rolling with constant velocity
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Tab.2 Test results of sequencing bottles effected by structural parameters of device
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