$F39% FH3W

U %€ T &
2018 42 A

ET PLC Wil E BB LERNIZIT

RIEEFF, BEAE
( M T K2, ¥ 200093)

WE: B AT209EFLBRAKKREESIMEG THEZR, it —E0PWFT A EHRGKE A
HEBREE, Fik AT FX2N PLC T HBELEH BAEA RS, BAE AR REFIRXETHB Y
BA#iE4T, ML RAAENIMENZT. TFERAEAR R AAKBHTo 0%t &R XY
RKEHSREBEGTIMHEA 11 um, 48 TR E AL RXE T, £ ZRERIIRLENTEE,
BATAE . TMEREZ ., BLAKE, RERAAERERATTYES, A5 KAET PLC 424 54 A3 5
AMREREHEKRTEE, RBELADEFHRIBAKEPREAL, FIES . HHXETH T,
KW : KREHEH,; WWRTF; 245 24%; PLC

hEYZES: TB486  XEkFRIRA: A  XEHS: 1001-3563(2018)03-0167-05

DOI: 10.19554/j.cnki.1001-3563.2018.03.032

Design of Automatic Test Tube Transfer Device Based on PLC

YU Zheng-xuan, ZENG Tai-ying
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to design a set of test tube automatic transfer device based on manipulator according to the
operating requirements of the test tube transfer mechanism in the automatic medical inspection assembly line. With the
programmable controller based on FX2N PLC as the control core, the automatic operation of the test tube transfer was re-
alized with other hardware devices. The design of mechanical structure design, the work content planning and the soft-
ware and hardware design of the control system were emphatically described. With 11 pm positioning accuracy of the test
tube transfer device designed and developed, the automatic transfer of the test tube could be completed. The device is
featured by reasonable mechanical structure design, stable operation, high working efficiency and accurate positioning.
The ingenious combination of hardware system and software system gives a full play to the powerful functions of PLC
controller and touch-screen man-machine interface, which can be used in automatic medical inspection assembly line, in-
stead of the manual loading and transfer of the test tube.

KEY WORDS: test tube transfer; manipulator; control system; PLC

Wt 5 5] % 7 O i i B8 R A 2 O e o B ) ek A

PACKAGING ENGINEERING + 167 -

WA, kR R B Sl HRAR T

BRI FAT PR AT A5 B A BE A EEORBOR ™ A% . 3Lt
WA —EREW AU IsA BB A N AR i 72 A9 42 F
BRI A R EEN, & AR R
Gk —E AU BRI T R G, ER B
S o e v A% JPU ST B9 R A TR LARE R ) DA% R 18
FERIGER, 75 BRI SEGT , M RRK LR

lg=a=p:c R
HE£mA:
TEE R
BEES:

2017-07-12

SETE A A s R E s g ad Fe b, XHRUE Y A Sk A
el m s, e fp IT K — & DIHUAR T D ARG
EHOIERARE.

FI A4 il B AR 9 % SR A A LA T E o BN
TP A = K Z b 2 O B B T AU T e
Goe A sl . L. Wiz 55— KRB, 7EF 28

LtiEFTEEREARAAAKEOEIREELEERD (1017309004 )
AIER (1994—), B, LiBEE T XK FMEA, TR EEIMES .
BEx (1978—), %k, WL, LERIRZHIT. M, ELHTT 0N QKPR RER LI EMNBE R,



- 168 - fu % TR

2018 4F 2 H

AR N T HAE, HA RS 0 TAERCR AR . S
WL T4 A B 2R R K R G I E AL
FIE TAEER, Wit T —E UM T 0 R RE
3 E, LI FX2N PLC ( Programmable Logic Con-
troller ) 1EMAZCFEGIAS, SEIRTZIRAE AL )
Hahfbisdhl, ALk shas . Al S5k 4,
A3 XTI AL R 45 A AR 3 T 2R 3%

1 HWMEIRIT R TESEMRL

1.1 ITEEREMNX

W4 A B EE R R K R R P U H R L
BT REZOR BT, DMV T SR AT F 2 dm . %L
FIFE WK L P S B BN e R EAE ARG 2
A TFRAE i AT U, TR K — AT B
TAL o SR FE ALK TAE AR i 2 s L
K1,

FHtd L YAl LiE

2l ST A

e L

P —

B B S R T 7E R i) 22
Fig.1 Installation of the test tube transfer manipulator in the
upper sample module
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Fig.2 Motion trajectory of test tube transfer manipulator
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Fig.3 Composition of system hardware
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Fig.4 Wiring principle of PLC, stepping motor driver and
stepping motor
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Fig.7 Man-machine interface for setting of
manipulator parameters
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Fig.8 Test principle of positional accuracy laser interference
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Tab.1 Test data of positioning accuracy and repeatability accuracy

HR P, AL X, PR X, BROLRES, ERWEA  TALPERIER
P1=0 mm 446  5.85 2.17 6.05 1.64 4.04 2.06
P=75mm  6.43 3.77 8.07 4.84 2.91 5.2 2.07
P3=150 mm 5.86 10.04 4.6 3.02 6.31 5.97 2.61 11.19 5.22
P=225mm  7.37 4.2 3.87 9.55 5.39 6.07 2.38
Ps=300 mm 3.89 5.72 10.47  5.26 4.52 5.97 2.61
S Xk :

4 H B BRI R G R R s B BT T
Al fE B4 A SR A E IR, SCR BT
Ky A S R R B A TS B, B TR
By K R MER . RO TARESR, SCHIMER . R T
PLC PEREWIAE, 3 RIE s, Bt Tzl 5%
P B R G0 o 2 0 PR A i e v A A
B 0932 s3I (9 3BT, SEERRTHUAE T e 1 . AU
FeRoSFah e maaiil, o8 oy 108 R — ML 2 ik 31
73— AU B EOR o R P A S SR BB AE i 8Lt
SR, ZEATEN, TR A . JRIEIC T LCD fildi5
VE R ANHLZE B 51T, 52 B X 12256 8 14 3% 44 1 ]
o Gl SEPRRERIE, %A A E R B E s
s, TAZCRE, RN AsIE2RE R
SRR R TAE.

[1]  T#&. 2ANEART IS PIEER RS Petri [

B FHBESE[D]. 5 Ak KFE TR, 2013.
YU Miao. Automatic Medical Laboratory Analyzer
Control System Modeling Application Based on Petri
Network[D].  Jilin:  Changchun  University of
Techonlogy, 2013.

2] BB, B, PRk, . ImRSE R E 2 AR

SRR KRN S R HI[T]. Th AR R R R A,
2006, 29(2): 188—189.
LIAO Wei-jiao, LI Yi-min, CHEN Tao, et al. Clinical
Laboratory Automation System Establishment and Ap-
plication of Inspection Line[J]. Chinese Journal of
Laboratory Medicine, 2006, 29(2): 188—189.

3]  A&%, TITF, K, % Evfs A ek
MR B ARG AR KON (D). [ B i 6 = 27
Z4ik, 2012, 33(14): 1784—1786.

NIU Ai-jun, WANG Kai-sen, ZHANG Wei-wei, et al.
Medical Test Automation Assembly Line Building and



F39% 3y

RIEFFSF: JET PLC WIUE A Sh A B R BT - 171 -

Application of Information Management System[J].
International Journal of Laboratory Medicine, 2012,
33(14): 1784—1786.

X, ARYE, 4 SCHR. HET PLC By =HpLm 4
RGBT S B]. HE L A 31k, 2016, 38(7):
21—24.

LIU Yan, ZOU Ping, GUAN Wen-juan. Design and
Implementation of Control System for Three-axis Ma-
nipulator Based on PLC[J].
tion, 2016, 38(7): 21—24.
TZ. T STCI2C5A6082 BB BE4EIT[I]. 4 H
ML, 2016(8): 53—55.

YU Jun. Smart Car Design Based on STC12C5A60S2
[J]. Electronic Products, 2016(8): 53—55.

Z/D0H5, #EICKHL. 3T RecurDyn Y E EIEHIHL S3M
[ 25 3l J1 2405 B4 (0], S0 HLAE, 2016, 37(4):
66—68.

JIANG Shao-wei, HUANG Wen-quan. Dynamic Sim-
ulation Analysis of S3M Synchronous Belt of Weight

Manufacturing Automa-

Selection Machine Based on ReeurDvn[J]. Coal Mine
Machinery, 2016, 37(4): 66—68.

BT, AR Do i S AL R G T LR ]
THCFRERLAL, 2014, 42(5): 8—13.

ZHAO Xiu-wei, REN Jian-yue. An Overview of Step-
ping Motor Control System Design[J]. Small & Special
Electrical Machines, 2014, 42(5): 8—13.

D0, b B 20 R R Sl AL PR v AR A R S
T[], WAL, 2011, 40(5): 34—36.

LI Han, ZHONG Shi-yong. A Design of The Rapid and
Precise Positioning System of the Stepper Motor[J].
Small & Special Electrical Machines, 2011, 40(5):
34—36.

W, sE#EE. =35 FX &%) PLC AWM (5
TR M. dest BT Rk, 2014

CHU Hang, SHI Jin-bo. Mitsubishi FX Series PLC
Programming and Applications(second edition)[M].
Beijing: Publishing House of Electronics Industry,
2014.

[10]

[11]

[12]

[13]

[15]

=ZE . RTFIN-FX R AT G B i 4R (2]
2008.

Mitsubishi Electric Corporation. Instruction Manual-
FX Series Micro-programmable Controller[Z]. 2008.
FVGH], B, ML BT PLC UL TR
Wl ARG WIS RD] R AR S LIRS,
2015(11): 60—61.

YUAN Qing-ke, ZHAO Chong, LIN Li-ren. Design
and Development of Control System for Pneumatic
Manipulator Based on PLC[J]. Instrument Technique
and Sensor, 2015(11): 60—61.

SV, RIEHT, mEhEte, SF. SLRT 0 A s
il A b AL B (0], ol AL, 2010,
23(10): 43—46.

ZHANG Ping-yang, WU Xiang-qian, GAI Xiao-hua, et
al. Automatic Control and Supervision with Host
Computer for Pneumatic Manipulator[J]. Industrial
Control Computer, 2010, 23(10): 43—46.

FE, XV, ORI AR PR E LKG BE
M POL DN S IR 22 AR (D). PR B TR SR R
2011, 27(3): 271—274.

WANG Sheng, LIU Hong-zhao, YUAN Da-ning. Laser
Measurement and Errors Compensation of Position
Accuracy for CNC Heavy-Duty Horizontal Lathe[J].
Journal of Xi'an University of Technology, 2011,
27(3): 271—274.

FOl . V&M Renishaw SOGT WO EHEHLIK HL AL
EORGBEAORINT]. B R R M BSR, 2012(4): 24—27.
LU Ye-jian. Analysis of The Accuracy of Linear Posi-
tion of Numerically-controlled Machine Tool by
Renishaw Laser Interferometer[J]. Quality and Tech-
nical Supervision Research, 2012(4): 24—27.

FOMS, TRHE. A/C RS BE Sk g LK B 5 2
KERERII[)]. T HAEAR, 2015, 49(8): 95—97.
ZHENG Peng, ZHANG Di. Positioning Accuracy and
Repeated Positioning Accuracy Detection for A/C Axes
Bi-rotary Milling Head[J].
49(8): 95—97.

Tool Engineering, 2015,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


