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Design of Automatic Switching Caps Machine for SBS
Arrangement Cryopreservation Tubes

YANG Zengshuai , XIE Songhua® ,ZHAO Guoqing, XIE Kangming,
LUO Chen,HU Guanghui, ZHU Ruimin

(Shanghai Electric Huicheng Intelligent System Co. , Ltd. ,Shanghai 201615, China)

Abstract ; In view of the manual operation during the laboratory use of cryopreservation tubes in large quantities, there
are problems such as cumbersome operation and easy contamination during the operation. The equipment was designed
for automatic cap unscrewing and screwing in the whole plates of SBS distribution cryopreservation tubes. Using modular
design ideas, the mechanical components of the automatic switching caps machine was designed, including the switch
cover assembly and the torque control clutch assembly, etc. , and the control system based on the TMCM-3351-TMCL
chip was designed. The equipment was optimized by through experiments. The results show that the average cap
unscrewing time and screwing time is 15. 8 seconds per plate and 28. 4 seconds per plate respectively. The designed
automatic switching caps machine can effectively reduce the labor intensity of the operator and improve the work
efficiency.
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Figure 1  Cryopreservation tube
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switching caps machine
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Figure 4  Structure of switching caps assembly

SRR B R A8 A i At Sk BB T R A
HAE LIRS PRSP I A R, 3 g
By i AR AP R B i T T e
eIl A\ IR S I Sk Ak, AR
s AR T, Sk BRBE TR b T, SR A M
HERARFFAEAR T
3.2 HIEEFIESG

FHAR A T 5 5 45 T o 0 G o o ) T B2
MR A KN R E A A IIROR,
SARIRIRAFE o IS Jn , HAE AR ) B A 5
il TR AR AR RS BRARSE o BRAS BB — 12
RHET ) — W A, i, Bk T B S 2 )
Jrim ., T s b I AL T o OGN
(b 5552 107 R 0RE)  FE SR PR RT T, 32737
B RSB , BRI T A AL o

e
Li: VS
[RE4
PR

B
i

itk

BS Beism
Figure 5 Structure of clutch

3.3 EHRZILIT
FF oG ML 4 22 58 B T Trinamic 2\ & #J TMCM-



[#3& - &R -

i) HIBYN, 55 :SBS HI R EB R RENIRIT -89 -

3351-TMCL RLALEEHLE -, 2B GROTOE fili F5 5, 1 75
LA OAR AL R SCRIFREL) 25, JF SR AL
Pl R G AEHIHER O 6 BT Fiil AR
SAEE L SR HL AR (5 B H., R R S
T (AL AR IR SRS ), 1) S &/ 45 /8 T i
R AE R o a5 5 S B AL AZ B, 3 i TR Y
WAFHE S B A S LS N, TR G {5 4 1
L bR AN . TS AR PR WA 7 B, T 2452
VEIFIRIZMBRCINER 1 FroR , SRR e il Al 8 fr , ¢
2 S E] > BN 2 Fs o

YRS 3%/
AT

1 TrinamicH BLEEHIE H |+

r————/1

At L/
2O R

BB R

liwfn
¥

PC |

| PSS |

AT S

H6 JrxEMizH AALEMIER

Figure 6  Control system of switching

caps machine
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Figure 7 Flow of unscrewing caps
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Figure 8 Flow of screwing caps
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Table 1  Action-time allocation in unscrewing caps flow

ha=s i A a)/s
1 m g 1.00
2 FoRLfh 1.00
3 FAFE 22 B ) SBS i 28 3.00
4 PERETT TR 1.00
5 AT 55 1.00
6 ottt A 1.00
7 JF a3k TR 1.00
8 i 3.00
9 a3k BTt 1.00

10 ERax i 1.00

11 Gy 3.00

A2 XEFHERTE 5Bk

Table 2 Action-time allocation in screwing caps flow

Fres aifE mfE/s || S ik A )/
1 e 1.00 8 X 5.00
2 RS 1.00 9 EFARA TR 2.00
3 ALY 3.00 10 FFEEsk BF 2.00

B4 SBS e

4 EFEARIEAE 1.00 11 ffESR4EREN 2.00
5 Wik 1.00 12 FEafH 2.00
6 FEREEA 2.00 13 btz 3.00
7

gk i 200 || 14 HEEGEA 1.00
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