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Abstract

Integrate the knowledge of the past four years’ of undergraduate course of
Machine, discuss and analysis the each part and function of manipulator; design a
kind of cylinderical coordinate manipulator used to pack and unload work piece
for CNC machine tools. In particular, made the detailed design about base, arm,
and end effector and the control system etc. including Total design, waist’s
construction design, the arm’s construction design, the wrist’s construction design,
the end effector’s construction design, and the drive system of manipulator. At the
same time, analysis and compute the hydraulic pressure system and control system.
Deeply design the manipulator’s control system, which based on PLC. After
analysis about the craft process and the requests of the manipulator, the hardware
circuit and the control program of the manipulator then is designed. In a word,

the design of the manipulator has come to the anticipant object.

Keyways: Manipulator; PLC; Hydraulic servo control; Electrohydraulic system

II



Heabi%it (R#BX) HAPH

H X

B ettt ettt ettt ettt ettt tee e I
ADSErACT.........oooiiiiiiieeeeeee e I
B T B oo 1
L T et 1
L2 BT H e 1
1.3 [P AMIF TR AT oo 2
LA PRI oo 3
E2F I TTEBYIBIE oo 3
2L BT B TETE e 3
2.1.1 MU T B ARG R I ZE T e, 3

2.1.2 B AR TR TT B oo 4

2.2 WU T B JRE ZE R T BRI e, 5
2.2.1 MM T MR SE R AT BETT ZESR e, 5

2.2.2 B EAR TR T e 6

2.3 MU T T G5 R TET oo, 7
2.3.1 HUBT T AT TSR e, 7

232 W AT I oo, 8

2.4 TNVHLEE ATIEBITEEFA oeeoeeeeeeeeeeeeee e, 9
2.4.1 WL N T A5 R I TSR e 9

242 B BRI T B oo, 10

2.5 FUTFRIGHATES (T BIGRBT oececcce 10
2.5.1 BB T ARIGHAT A FTRTTEESR 11

2.5.2 ML NRFFLR B BRI T2 12

2.53 WIS N JEFE BRI LAY ZE R oo 12

254 B BRI T Z oo, 13

2.6 MU FEIATUBIAL B IA T TT e 13
2.6.1 TMEWLEE NAE SR BT R BT Do 14

2.6.2 TALHLER NH FHIALBIHATE R o, 15

2.6.3 B EARTRIITT B oo, 18

2.7 WU TR R G I TETE e 18
2.7 WL NS RIR BN R G B e 18

111



Heabi%it (R#BX) HAPH

2.7.2 TAHLZR NIR BN R BEIEREEI oo, 19

2.7 3 WIS N TEE IR B R G e, 20

274 WIBE N BB AL oo 21

2.7.5 BB NHBNIRB R G oo 23

2.7.6 B HAE TR TT B oo 25

2.8 ML AN TR AT R BT oo 26
2.8.1 HLEE N FATHUAT I TE IR oo 26

2.8.2 B AR TR I ZR oo 26

B3 E TR R T T B e 27
3 AL B R R T T e, 27
301 HEBE R GEIEATT R oo 27

3.1.2 BB HPAT TCAFIBBNFE BRI o, 28

313 W R GE BT oo 28

304 ZHIVBERGEE oo, 29

305 HHEBUIE RGN EIE B E oo 30

3.1.6 T AGEFEBUE TCIE oo 35

307 W ZRGENEBE I BT e 37

3.2 HHLIE AT I BB e, 37
321 B RBEUIT B oo, 37

322 BB G B e 40

F AT MRS RGBT oo 41
4.1 WU TR R GEEAEBETE oo 41
4.1.1 HUTF LR EEEHRIER e 41

412 HIETE I M TR e, 42

413 WU T BRAVE AT B oo 43

4.1.4 FERIBSIIIETY oo 45

4.1.5 I ZRGE BE IIIT oo, 45

4.1.6 PLC AL BETT oo 46

4.1.7 VO HEHEIITC oo 47

42 WU TR R GEIRAE BT oo, 49
421 WU TH ) E R RFE oo 49

422 WU TAE IR VT oo 49

B TR B T 0 T oo 51
B e 52

v



Bakigit (RX) HHAH

B BT G0 oottt 53
B TTHR oottt 64
T TR ettt ettt ettt eae s 66
T TR 2. ettt ettt 71
TR Bt 78
B ettt 94



