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SUMMARY

Korean industries have problems that will have to overcome imp-
rovement of working circumstances, reduction of working times, high
cost of production, the trade barriers and demand of opening by

advanced nations,.

S0, degree to be aspire that factory automation 1s 1ncreaseing
enormously.

As the result of investigation, most of companies wanted low
cost factory automation that be realized by Pneumatic Manipulators

This researh focused the design of Modular Type Pneumatic Mani-
pulator as follows.:

0 Security of international competition by mass production.

o Going abreast Non-rotating Rod Cylinder, Air-Oil tendem Cylind-

er and Multi-Position Rotary Actuator developements.

o Design of the essential Actuator by CAD System.

o FEasily application of a demanded motion.

The production of sample machine for test have many problems,
that is material, processing, heat treatment and assembly.

But the problems were solved in the cooperation with designers
who 1s with small and midium companies appointed by KIMM.

[t is that this project was carried out with a research appoi—

nted by The Ministry of Science Technology.



In addition, we thank Machinery Products Part’s members and

cooperation companies for helping us to carry out this project
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oF &t o]¥H o] Uth

o] Actuator 8] AA AL s8] HH, Liner Piston 3} R od
Seal Ho] 233 Block Vee Seel 3+ Back-Up Ring-& A+&38F 11,
Rotary Piston Ho+= J+4 =712 sl 3<& Block Vee Seel 3}

Back-Up Ring & A}& 35t

Rotary FPiston & Free Floating Aluminum o]™ Rod Bushing 2 54
¥ Bearing ©oj T}, Piston Rod—= A4 Chrome L33 17 Rack &
Pinion Shaft = ®©4& o433 Ar&3ch

Spline & Rolling sl A 2psta, d42 % F 715 stoqof St

t}, End CAP & o}l w&3 Steel e Al839 21, Rotary Body ¢
Linear TUBE % Rotary TUBE ol = 724 Chrome w3% Aluminum
o AMg ok,

28] 3 Pinion Shaft k%o = Ball Bearing & A}& 39t E3

Multi-Position ZzZ}oll= 0ojA 3 <L Z&HE 4 Q= Angle Adj-

ustmenti Bolt 7} <glojof 3t}
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SECTION 3
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Z719} ACTUATOR ¢

LARGER GRIPPERS

Z. ]l
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ACTUATORS
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T SERIES SLIDES
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U SERIES SLIDES

NOT AVAILABLE
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SECTION 5
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M| 6 & Pneumatic Actuator?| A7

= ™ Part Name
Pnematic Gripper ..................................................................... PG _20

( 2- Jaw— Angular Movement )

Pneumat ic Gr ipper ........................................................................ PG —_ 60
( 2- Jaw—-Angular Movement )

Pneumatic Sylinder cccoeceeemeimiiiiiiiiiiii ittt iisniniiiiiaenanenes PSHB - 01
( Head Bolt Mounting)

Pnew'natic Sylinder .................................................................. PSCPM"‘OI
(Cap. Flange Mounting)

Pneumatic Multi—Position Rotary AcCtuator-«-cceccereeereeiiciiiiniiea... PMPRA-20
Pneumatic Multi—Position Rotary Actuator:-:-:e--reeemeriorieniiieciis.n. PMPRA - 30
Preumatic Powerd SLAide «rccc-cetreeeecesroaantereamsrsosntersrasseesesssnessioranssns PPSS -60
( Srs—Series )

PReumaticC MuUlti—P oS i iOn -« eeceeerorreostrssrreseesisnreesaasesecsnasosnsansees PMPM- 10

Multi—Motion Actuator

Pneumatic Miniature IMultjerceecrreerevencetserieieiitittietsccetsrssesssccncans PMVMA - 20

-Motion Actuator

Air—-01]l Tandem Multi—-Motion AcCtUuator:crcscereseccvirniiiiitiiinoiiannas AOTMA - 80
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NAMC  IMATERTALSIQ TV [STANDARD]  RECMARKS
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PNEUMATIC SYL
MOUNTING |

INDER

MéTCREALS

[QUANTITY

TY DL HEAD BOLT

SCALE: NMS

[PROJECTION. OvrdlPART NAMLC IPIC-724
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LCAP FLANGE MUOUNTING ] i
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SCALE: NAS PRGJECTIDN Ord[PART NAME: [PIC- 734
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PNEUMATIC MULTI-POSITION |
ROTARY ACTUATOR

j[E—‘ | | _ﬁj %E_ PART  NAML IMaiCrIAL ST 1Y 3T ANDARD] REMARKS
i 0 O PNEUMATIC MULTI-POSITION
— I TAQY AL TUATLHHE

MA TERTAL TGUANTITY [ TyPE = -POSITION
ISCALD N\s _TPROCCTION Sr ol PART NAME iP C-774
TATE 1539.04 04 | PART NAMC FMPRA - 20

DRAWN Y DESIGNED BY |CHECKED BY |AFPROVED Y
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AR-OIL TANDEM
MULTI-MOTION ACTUATOR

MATERIALS  JQUANTITY: _ [ TYPE:AIR-OIL TAN.
SCALE: N\S IPROJECTION 3rdlPART NAMLC. [PIC-734
OATE: 1989.04.22 F’ﬁRT NUMBER: ADIMA __ - 80

RAWN RY CHECKED BY JAPPROVED BY
|.CE. YONGBUM

KLIMM, = HY D&PNEUMATIC LAB




M7 AHZ =

1-1) 2EY Z79k W FEHlHY A A

AR 7-1-1 ¢ 2EHY F7IY vy EdHeHY AAFH HASLH
S 23 Simulation Stand o]t}
o] Uy EdelgHEe T T7-1-2° 9o w=AHoe=m ¥ 7133

o] £¥& ¥ F Ut




7-1-1) 2EZE T71E wdEHolHY T4
A: 71 3AHE 3t Slide Cylinder : ¢60 * 500 Stroke
B : $£2Aa&s 2 378 43 Elevation Cylinder : ¢50.8 %
150 Stroke ( Non—Rotating Rod Cylinder )
C: 8xA{=L s+ Translation Cy'linder : 935 % 150 Stroke

( Non~Rotating Rod Cylinder )

D: Ze £ A 5748 23 Short Stroks Elevation

Cylinder : 20 % 50 Stroks

E-F : £xd o2 ANIBELS FTIF571 $3 Escapements : ¢ 20
20 OStroke

R : 5-Position Rotary Actuator : ¢50 * 0 °-30 °-90 °-135 °-180 °

N : 2-Position Rotary Actuator : ¢35 % 0 °-180 °

G : Gripper : 13.7 LBS, 4-Point Sensing

7T—1—=2) vuwyYsdoly AHAs AF7];
= A ¢ 900 % 1200 * 700h
A8 AE: AT (630.16, $31.75, $34.9, $36.5) 4 Z
Feed Back System ! =¥ & 0|83 X& A3
T—1—3) vwiY FEolEg e Ao;
— Programmable Controller

— M.icroprocessor Controller

— Pneumatic Logic Controller

T—1—4) AsHdd ¥HH;
— Gripper 7} 7+ E o =ZZIE ZFA 3 2 Rotary Actuator
4

J st o]l Fdl= FH oA Cushion A2 7



AFA FHekde ety 4 gtk

7—1—3—2) Micro Processor Controller
7bol AF 53+ Aolol 71&¢ PLC ( Programmable Logic

Controller) & ©o|8stAHY, Z-80 CPU ¢ ROM , RAM, Decode Logic

82556 1/0 Port o= o Fofzx wdrl#A Computer & o8& 5 3l

=4

C.C.1.D80& Ao Hoz MY &axtdles A7l AFEH L o

(1) @< 7l# Computer & T4
7F. CCID-80 Main boardel -4
Main Board &= Z-80 CPU ¢ 2764 ROM, 6264 RAM, T74L5138
2 o] 5FolZ Decode Logic, 18S030 Interrupt Controller 8253 Timer,
8265 1/0 Port 5oz FA4 =HAJoh (28 1-1 FFFE)
q7ldl= dAZAF U2)E Aol 5z FIAHAZA (1), Clock ¥4

g2(2), dAFH=EB), JHAdA=201), dFHZA0G), 7I9GA6) o=

HE 9Uslw AFEHS o2 Aojse REQ Aoy smom F

‘dH o},

Aol K71 #&  Machine Step Ao} 3 = (13), ROM Write 3] 2, Personal

_50-



Computer ¢t F4A1&d 5 U= HZE Port(18), 7IH4AA A rdgs

Data & X Alste= 32 20), ZAAAIZ (19), Key Board (21) & T4

H .

ROM Write 3=+ ROM &4&# (15) 3 A7 EF3=2 (16), 12.5V A

Aoz MAEd 5 st
1 & T4 ZA (CPUoY, FFAHZAE 22 Clock 23R

ol /] Colck& 3¢ Reset 3 Zo]x Reset 413 E wi=t}

7L Interrupt A 2l3x2 ol 8& Address® Data®] Buso]th

11 & Machine StepS U&=

o]
12+ dY7lFd HIFHY AA7IHEG olojF+& 50 pin connector ©| T}
Machine Step Aol 3z 13L& Wait9 Bus Requst A1 & wtl=z2 W
M Al A  Machine Stepo] o] FojA = gt

200 FA I 2 AoIERIGA AFTE dolia mU Y X 213 o A

A= dlolelE A EAHY, Address & Data Bus ¢ Data = 3EA| sk

t}, 152 ROM AAol= 12.5V AY3 = ((14) oA 12.5V7F  F

S A7t EFI 2 A6)oA 50 (m.sec)e] =Zz oy Als 7l Eo] et

_51...
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Z81s CPU v al #ol&F

AHOIE
1

s T s T s T e N s Y o T o T s R o T o S s Y s W o B o
SN U N S N A G S N Y A Y
| T1|T2|TS|T4|T1|T2|T3|T1|T2|T3|T1|[T2|T3]
'—-1 —_— - -I—ii —-l—*—i-— ——r-—l—q— ﬂ—-—r—l
|OP A= - WA | H=el- |®W=zels |H=zel- |
| -MOI2 Ml |20l |20l |e0lE- |
| | MCI2 N2 | MOIZ M3 | MOIZ M4 |

(a) LD (nn), A H#He vARolF

A0 E
—
F " M m m e e
S T N B [ B S S
| T1|T2|T3|T4|T1|T2|TS|T1|T2{T2|T3]
0P A= - WAl | el |10-2(01= -« |
| - MOI2 M1 |20l | MOIE W |
| | MO|Z2 M3 | |

(b) IN A, (n) W#He] =]

nfol g2 T RAA7F 3 HHREE s dHoles 1~6 7] Y

Al Mol Zo]l FeEt C.C.I.D-802 o vAMoFE AofdEaA

slola gz ad o FHANZ =2t dolHE UYel TFAY

$ Aol A El=dle] 2 AmEd FAo 4ot
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Limit SW E£#&= Qpen Collector A& 2

o. E2Y 2HHOI2~ 32 (AVE)

o+ 24V POV
TLP 521 2K
2KQ
1/ 2W) 1 ; (1B w)
- > [/0 &=y
= v 20 ¥NOI3 741LS14
— Q) | |
1
i QAT AR
LED

124VDC

5 +SV Relay or
\V, %4 TLPS521 A Solenoid  Vatve
5V T (/?IV\{I) or
2K I . | 2LV Lamp
7407 L
LY BN = 22012 B2 IR
o. B3 °E4H10IA 2 (move)
MOC3OLO
+5V 1804 1801’1
- K I Iooos,«FﬁQOV)
1/0 BTALQOB
:'«it 45V '
L7008 =
ERIAIR LED
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Pneumatic Manipulator Motion Study

x 7] 4 H
Ta- B [ - [o- [ R [wofes [ B+ [ F+ | A-Cylinder 1-a0
— a0 «bl - cO0~d0-rl-nl-gh-el-{l B-Cylinder Z121-bt
|1 [C“ | C-Cylinder 3 %-c0
cl D-Cylinder-3 3 -d0

2 {B—- | R-Actuator— 0°-rl
b N-Actuator- 0 © -nl
! 3 H D+ J G-Gripper-max. gh

a0 bl ecO-dlerl endegseel-fl

T R i
K 6 | T-Timer-ON-t0
i U-Coanter-ON-ul

A o (}E}?nm N T EEE
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(2) <} =¥ Interface

2] X Limit Switch, Push Button 5o}, Solenoid Valve 52

-

FL Y&l 9==- 8252 HyHY Hrl fEHod 23y #e 1/0

ol

Interface 325 A 3&dte] Control & 4 9t}
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Start ]

Set Initial Design Pressare
Pdgsign = BTEHTT_E_;::__‘_“{
® i
_ |
I Pl = Pdesign l - -
1 |

l Calc. External Load, Leé E:lc. External Load, L;r l

on Extension Stroke on Retraction Stroke

i ]

Determine Design Factor, Pe lDeternine Design Factor, &r

Design - ~— -
with Piston Velucit¥ Level | sith Piston Velocit¥ Level
Factor & External Load Iype . 4 External Load Epe
on Extension Stroke { on Retraction Stroke
Calc. Cylinder Diameter Determine Supply Pressare
Lee Ler
Dpcalc=’ - e P2 =
J (x/4) - Pl - Qe $r - A2

' [

o — Select Piston Diameter, Dp I
- - i N
| Cylinder Dp > Dpcalc | — £ 0.30>
t Spec. l | :
— ' Reset Excessive Pl : : : :
r ) Circuit Type Circuit Type
ge ~—
t Pl = — DPSC SPSC
(nx/4) - Dp* - ®c ]
il |
- - | P2 — PI
l Find Piston Rod Diameter,dp | | ~ ]

with Dp by ISO Standard J

|

( Sapply Pressure : P1, P2

' leeiruk

H
1|

Cylinder Dimension : Dp, dp

Fig. 8.1 Flow Chart for Determining Sapply Pressure 4§ Cylinder Dimension.




L Y

Determine Strength Factor, X

with Type of Cylinder Installation
Type of Rod End Connection

el

Stre;;:E1

Factor

[Caléj Equivalent Stroke Length

Get Flilnre.lbégi -
Lateral / Axial

from Geometry of Externmal Load
Existance of Guide (y/n?)

Tl = P1 - Al

Calc. Thrast, TIL {

. Get Stop Tube Lenpth
Cylinder —_—
Stb
Spec. —

I- o s =
Calc. Thrust, Tl dp I
T1 = Pl - Al I
Y

Calc.Slenderness Ratio, ‘l‘sj-

————— .

Determine Safety Factor, Sc

N IF‘DS)SG—'SG‘—*SI
— @ else — Sc = 3.5
l — Deterlin;-torrect St;;.Tuhe --I — -
— - - Calec.Critical Rod Diameter

with ﬁmge
9! de from Eq.

el

(2.28)

Fig. 8.2 Flow Chart for Testing Lateral & Axial Safety of Cylinder.
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Calc.
for Both Stirokes

Maximom Piston Yelocity
Yaaxe, Ymaxr

wi th

Motion Profile [ / Il
Stroke Length ¢ St
Stroke Time : Te, 1Ir

1

¥hich Direction of Stroke ?
txtension / Return

Calc. Pressure at the Begining
of Cushion on Extension Stroke

of Cashion on Retraction

1pnling
troke

Calc. Pressnre at the Be

S

P2° = P2 - 1.5: JPavg

L

m] + 2 + mie

(=
re

1]
i

Nl e . iy I

Calc. Total Moving Mass, MNtr
Mtr = mil + a2 + adr

—--‘

i il
e e P e e e v il
j

| Calc. Shock Pressure , P2shock
from Eq (Z2.33)

C;lc. Shock Pressure,
from Eq (2.34)

Pishock ‘I

I

Marx, Ail;-able Pressure ,.Pla

[ Hax: Allowable Pressure , Pma

Pua = S;z « Pam

] P;n = Sca =~ Pum

l

- P kil i

. - - - — — A — e —— -

Fip. 8.8 Flow Chart for

Testing Safety of Cashion Hechanmisa.
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Calc. Compression Rziza
for Both Strakes, Cri, €r2

Pl+Po P2+Po
. LrZ =
Po Po

Calc. Re?zzreé Flos Rate
for Both Strokes, Qmaxl, GmaxZ

tri =

Quaz!l = Al - Vaaxl - Cr}
Qmax2 = A2 - VmaxZ - £r2

T . :

in i

Calc. Reyulred System Cvs Calc. Regnired System E;s
: 114.5 ,{]szr - (P1- szwg%?a} APavg - (P2~ /]szg+Pﬂ)
VS -
Qmax] T1-G Tl-
F E;En: Yalve : Cvv
Remaining © Cvs{(s~-v)
Cvv = Cvs{(s-¥)}) = 1.5 Cvs
Yalve o Search Valve Having Larger
Fiow Loefficient than the
Spec. Above (v

Configere a Pneamatic System
from the Liven [: d

Eqaivalent Pipe Leaé;h
from Eq (2.44)

Pneumatic —*4- Seiect Pneamatic Components ]

(omponents
Spec. F

i STaP >

Fig. 8.4 Flos Chart for Selecting Directional Control Valve & Pneumatic Components.
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At o CAD Alx®le AAe HAAAES =olu AA & F

dA1 71, o g

o

17l A8gs wygoz Iy HAAIHL A

= 5o olem A"y sHolno AAe 9de BE Ogr 2ol

s ed AdAASG BHERD F HFY A 2P G849

S/W Fzol els] CAD o 71x4& Zdgsga 4 gl

Designer Computer
| o Conceptualization (o o Hardware / Speed
' | o Software / Operation
lio Individual Thinking‘l o Memory / Data Base
|_ - 1
Design
|
- - — 1
| o Development

o Analysis
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Fig 3.6 Design Environment of a CAD System
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Agel wolz FE, Agaer e @B $£8& =R

S/W el Jldtgel HPol Zsix A

T8 S/W & o 8.3FoA Aoty A"l HA dad] FE& ut

BHox <QE XE 3 dolA ( Interpreted BASIC) 9 @9 zro] 7]

>3] (Function Key)ol #HQ3 7l&e L Foste] Fx4< xzadl

g 74 st

Table 8.1 Function Key Allocation of Developed 5/W.

KEY | Symbol Function

F1 INFO User Input of the work Specification & Constraints
F2 FILE File Handling (Input/ Gutput)

F3 CADR Execution of this CAD S/W

F4 RSLT Display of the Design Results

F5 SIML Simulation for the Given Results

Execution of Experiments for the Real Pneumatic
F6 EXPR

System, Constructed by the Results

F7 HELP Help for User Request, Graphic & Text

F8 QUIT Stop
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Mukd  S/W o $9de 9dd AERst AAdo ¥ dHL oo
Table 8 2 2} 7},
Table 8.2 Required User for the Developed S/W.
ITEM * | Refer to
LOAD [1-—1 | Available Network Pressure
Condition 1 —2 | Mass to Overcome
1 — 3 1 E [
| 1—4 | Applied External Load R |
1—5 /1 E |
1—6 | Mass Inclined Angle R
| 1 —7 | Applied Load Angle
] —8 | Material of Mass
1 —9 | Material of Contact Surface
| |
External 2— 1 | External Load Type E
Condition 2— 2 17 R
2—3 | Cylinder Mounting Method / !
2—4 | Rod End Connection Method E
2~5| /! R |
2— 6 | Cushioning Method E
2— T 1 R l
| | [ 4_—-I
Motion 3— 1| Stroke Time E I
Specification | 3 — 2 /7 | R |
3— 3 . Required Stroks /
3—4 | Velocity Level ] E |
3— Db /7 R
3— 6 | Velocity Profile E |
3 — TJ 1/ R
—

Conductor
Specification

4—1
4— 2
4— 3
4— 4

Material of Conductor
Conductor Length/ Leg
Number of Angle Fitting

Duct Elements

* Direction of Stroke E :
R :

-81...
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glolgf wlo]l AR $gx = AL Table 8.33 Zr}

Table 8.3 Required Data Base for the Pneumatic System CAD
S/W.

Required Data Base Refer to
o Industry Existing Cylinder [Standard

Pneumatic
Components

Special
- Piston Diameter :]__ [ISO, NFPA, CNOMO]
r & Special

- Pi1ston Rod Diamete

~ Cushion Length

- Stop Tube Length

- Port Size

- Basic Weight : m1l , m2
- Maximum Available Pressure

© Pneumatic Directional Control Valve
- Port Size
- Flow Capability

- Type Position
Number of Port

- Electrical Specification [Voltage
Powder

O Pneumatic Components — Duct

— PFitting

— Elbow

Bend

— Filter

Requlator

I Lubricator

— Various Valve

— Manitold

— Fluid Logic Device
Adaptor
Other Constant
Orifice Pneumatic
Devices

- Internal Diameter

- Pressure Drop~ Flow Rate Characteristics
- Internal Friction Coefficient

- Material

- Flow Capability

_82_




Required Data Base Refer to

Analysis o Friction Coefficient Static
Dynamic
Sliding

l:Rol l1ng

© Material —E : Young’'s Modulus of
Elasticity ( Piston Rod)

o Design Factor (),
O Strength Factor : K
¢ Friction Correction Factor : fc

Ab8-zboll ofal Folxl AP AL uleto® CAD S/W 223 o = HE

Hojx= Zy|e} Ajxlo] AA A 3= =2 Table 8.4 &} ztr}

Table 8.4 Obtained Design Results of the Pneumatic System CAD S/W

Design Result

Circuit o Type of Circuit I—_—DPSC
SPSC [ with Meter-Qut Control

without 1/
© Magnitude of Supply Pressure [Head End Pl
Rod End P2
. -1
Cylinder |o Piston Diameter Dp
o Piston Rod Diameter dp
o Cushion Length Sa,Sb
o Stop Tube Length St
o Port Size
Pneumatic| o Directional Control Valve Flow Capability L Cvv
Compon- E Port Size
ents Type of Valve
o etc, Fixed Orifice Pneumatic Component
— Flow Capability
— Internal Diameter
Mot ion o Estimated Maximum Velocity of Piston V max
o Required Flow Rate Qmax
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File Name : A:\PNO. BAS
Saved Date: 01-21-09 at 11:31:20 p= Page 1

B R R o N N W o o N L T W W N W W W W W ¥ W W W W WF W W W W W W)

DECLARE SUB ANYKEY (x!, y!)
DECLARE SUB textline ()
DECLARE SUB space ()
DECLARE SUB DCIR (x!, y!, R1!, R21, CI)
‘"EGA board option wpdate 7/1/1987
nsrn = 9
GOSUB 500 “initial setting
GOSUB 700 “thema printing
SCREEN nsra
5 VINDOW (-10, -10)-(500, 300)
VIEW
GOSUB 1000 ‘draw window |
GOSUB 2000 "draw window 1]
GOSUB 3000 "find friction coefficient
GOSUB 4000 ‘Optimal routine
GOSUB 5000 ‘select cylinder size
6 GOSUB 5500
GOSUB 6000 “prinmt output
GOSUB 8000
GOSUB 11000
GOSUB 12000
GOSUB 12500
IF ind3 = } THEN GOTO &
GOSUB 13500
INPUT Do yow want draw the cylinder ? [y/n] :": n$
IF n§ = "y" OR a$ = "Y THEN GOSUB 7000
INPUT “)>Do you want to restart (y/n] : ": a$
IF a8 O "y" OR a$ O "Y' THEN 5
END
500 e e initial setting
nd = 87
DIM cy(2400), fr(4, &), pi(l, 4, 2), di(87, 104), er(87), amin(100), T(400), B(400)
DIM KK(5, 8)

ps = 8! bar
pp = 8.141582
cl = 2: cZ2 = 14
c3 =5: c4d =2
Ch = 4: C6 = 8
C?T =1
doo = |
RETURN
END
00 e thema printing
CLS 0
SCREEN nsrn

WINDOW (0, 0)-(1500, 1000)

FOR J = 0 TO 12

IFJ > 6 THEN k = J - 6 ELSE k = J
cl =kt ¢2 =k + 1

IF ¢c1 = 0 OR ci
IF ¢2 = 0 OR c2
GOSUB 10000

HEN cl

6 T 14
6 THEN c2

14

—87 -



File Name : A:\PNO.BAS
Saved Date: 01-21-08 ot 11:81:20 pm Page 2

Pty s P IR Wl IRyl PR gy POy i ol P g gt PP PPy I W ol SRl W PP B i Ol s Wiy el i SO grris S

FOR I = 10 TO 1400 STEP 80

PUT (I, 900 - 70 = J), cy

NEXT I: NEXT J: cl = 2: ¢c2 = 14

LOCATE 8, 18: PRINT °

LOCATE 9, 18: PRINT “ PNEUMATIC CYLINDER OPTIMAL SELECTION
LOCATE 10, 18: PRINT °

LOCATE 19, 21: PRINT °

LOCATE 20, 21: PRINT ° (C) Copy right Reserved..

BEEP

x = 21¢ y = 80: CALL ANYKEY(x, y)

RETURN
1608 ——-—----——-—-—~~-— draw window [

CLS ©

GOSUB 10000
LOCATE 9, 7: PRINT " (1) Single (2] Dual (3] Single (4] Can’t
LOCATE 10, 7: PRINT ° Supply Sapply with Meterout identify
LOCATE 20, 7: PRINT " (1] Positive [2) Negative {8] Lateral (4] Zero’:
LOCATE 21, 7: PRINT ° Load Load Load Load”

LOCATE 2, 6: PRINT “ TYPE OF SUPPLY PRESSURE °
LOCATE 13, 6: PRINT ° DIRECTION OF LOAD °
FOR I = 88 TO 420 STEP 125: PUT (I, 215), cy: LINE (I + 87, 169)-(1 + 87, 270), c83
NEXT 1|
FOR I = 20 TO 420 STEP 125: PUT (I, 80), cy: LINE (I + 185, 36)-(I + 105, 135), S8
NEXT 1|
feeemceeeme—e e draw table
LINE (0, 0)-(500, 295), cS8, B
LINE (0, 270)-(500, 270), ¢$
LINE (0, 205)-(500, 205), c$
LINE (0, 169)-(500, 169), c3
LINE (0, 36)-(500, 38), c3
LINE (0, 76)-(500, 78), 3
LINE (0, 158)-(500, 158), c38
LINE (0, 185)-(500, 185), ¢8
e e e L draw detail
LINE (88, 215)-(78, 215), cd4
CIRCLE (58, 215), 8, cd
CIRCLE (168, 215), 8, c4
CIRCLE (203, 215), 8, cd
LINE (288, 215)-(828, 215), c4
CIRCLE (308, 215), 8, cd
LINE (823, 220)-(83%8, 23%0), c4
LINE (828, 28%0)-(33%, 220), cd
LINE (96, 110)-(115, 110), 6
LINE (87, 113)-(90, 110), 6: LINE -(97, 107), 6
LINE (215, 110)-(240, 110), 6
LINE (288, 118)-(240, 110), 6: LINE -(233, 107), 6
LINE (340, 100)-(340, 125), 6
LINE (337, 107)-(840, 100), 6: LINE -(343, 107), 6

10 LOCATE 2, 50: INPUT "Choose one <1..8) :°: st
IF st > 4 OR st < 1 THEN 10
20 LOCATE 13, 50: INPUT "Choose one <1..": 1d

IF 1d > 4 OR 1d ¢ 1 THEN 10



File Name : A:\PNO. BAS

Saved Date: 01-21-09 at 11:31:20 pm Page 3
RETURN
2000 ° ———-~—-——-———— draw window I]
CLS &
LOCATE 8§, 1
PRINT °“{1] Rolling [2] Sliding [$] Mechanical (4] Varfable
LOCATE 10, 7
PRINT ° Load Load Load Load

30

LOCATE 2, 6: PRINT

FOR 1

pgle g

" TYPE OF THE LOAD

= 20 TO 480 STEP 125: PUT (I, 215), cy: LINE (I + 105, 169)-(I + 105, 270), c8

NEXT 1

_____________ draw table

LINE (0, 0)-(500, 295), c§, B
LINE (0, 270)-(500, 278), 3
LINE (@, 205)-(500, 205), ¢8

LINE (0, 169)-(500, 168), 3

——————————————— draw detail

LINE (81, 240)-(110, 250), C5, B

CIRCLE (85, 2385), 6, (b
CIRCLE (105, 235), 5, Cb

LINE (75, 231)~-(115, 231), c2
LINE (206, 2836)-(236, 258), C5, B

LINE (200, 235)-(241, 235),
CIRCLE (338, 245), 5, ¢2
CIRCLE (858, 260), 8, ¢2
LINE (838, 244)-(8562, 257),
LINE (333, 249)-(350, 261),
CIRCLE (350, 245), 22, C6
CIRCLE (850, 245), 5, C8
LINE (450, 235)-(490, 235),

c2

c
A

c?

LINE (470, 236)-(485, 251), C5, B
LOCATE 2, 50: INPUT °“Choose one (1..4>:7: It

IF it > 4 OR 1t { 1 THEN 3¢

for i= 0 to 500 step 10:for j=0 to 300 step 10:pset{i, j),c2:next j:mext I

IF 1t = 3 OR 1t = 4 THEN

LOCATE 2, 50: PRINT ° Incompleted load typel!”

BEEP
END IF
~--— fnclined model

LOCATE 18, 6: PRINT °

LINE (0, 158)-(500, 158), 8
LINE (0, 1385)-(580, 185), c8

LINE (845, 0)-(845, 185), c8
LINE (820, 80)-(20, 26), c2: LINE -(320, 28), c2: LINE -(820, 80), c2

PAINT (100, 25), c2, c2

CIRCLE (20, 20), 70, C5, 6,

INSTALLATION METHOD®

.25

LINE (100, 40)-(95, 85), ci: LINE -(170, 88), cl
LINE -(175, 5b), cl: LINE -(100, 48), cl
LINE (130, 45)-(125, 78), cl:

LINE (200, 60)-(195, 85),

LINE (127, 58)-(197, 7%), cl

C5: LINE -(276, 100), C5: LINE (275, 75), C5

LINE -(200, 68), C5: PAINT (205, 65), C5, C5

LINE (200, 50)-(275, 65),

C7: LINE -(2bb, 60), C7

LINE (325, 100)-(275, 80), C6: LINE -(285, 385), C6
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Saved Date: 01-21-09 ot 11:31:20 pm Page |

o o o o o

LINE (2380, 135)-(285, 95), C6: LINE -(280, 105), C6
LOCATE 16, 40: PRINT °“Fy’
LOCATE 18, 48: PRINT °Fx’
LOCATE 18, 838: PRINT ° Mass °
LOCATE 21, 38: PRINT °“Friction®
LOCATE 22, 10: PRINT "Theta”
LOCATE 15, 57: PRINT “)>Inclination angle’
LOCATE 18, 57: INPUT ° Theta (deg.>:": th: th = th = pp / 180!
LOCATE 17, 57: PRINT "DlMass of the Load’
LOCATE 18, 57: INPUT ° Mass (kg >: " =
LOCATE 18, 57: PRINT ")External Axiasl force °
LOCATE 20, 57: INPUT ° Fx (N> :": fx
LOCATE 21, 57: PRINT “DExternal Lateral force”
LOCATE 22, 57: INPUT ° Fy {N)D>:": fy
100 CLS 0
RETURN
3600 "——— find friction coef.
CALL textline
IF 1t = 1 THEN meu = . 0001

IF 1t = 2 THEN
11 INPUT “>Lubrication level: {1] Good {2] not Good :": 1)
IF 11 = 1 THEN
CALL textline
CALL space
PRINT “)>Contact state: [1] Metal to Metal”
PRINT °) [2] Hetal to Plastic °©

INPUT “Choose one :°: cc
IF cc = 1 THEN meu = .075 ELSE meuw = .15
CALL textline
ELSEIF 1] = 2 THEN
CALL textline

CALL space
PRINT “DMaterial of Load : [1] Steel °
PRINT ° (2] Aluminam °
PRINT ° (3] Cast from °
PRINT °© (4] Brass °
PRINT °© (5] Other °

CALL textline

12 INPUT “Choose one :°: ml

IF m1 (1 OR m1 > 5 THEN 12
IF m1 = 5 THEN

CALL textline
INPUT “)>Type Friction coefficient between Guide and Mass:": meu

CALL textline

GOTO 14
END IF

CALL textline

CALL space

PRINT "DMaterial of Guide : [1] Steel °
PRINT ° (2] Aluminum °
PRINT ° (3] Cast iron °
PRINT ° {4] Brass °
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CALL textline
18 INPUT "Choose one :°; m2

CALL textline
IF m2 {1 OR 2 > 4 THEN 18
OPEN “friction.dat® FOR INPUT AS g1
FOR I =1 T0 4: FOR J =1 TO 4: INPUT #1, fr(I, J): NEXT J: NEXT I
mes = fr(ml, m2): CLOSE
ELSE
GOTO 11
END IF
END IF
CALL textline
14 RETURN
4000 "——--——- obtain phi
CLS ©
CALL textline
CALL space
PRINT “)>Piston Speed level (1] Slow
PRINT ° (2] Medium
PRINT ° (3] Rapid’
CALL textline
PRINT ° {Notice] 1In general | Slow | |Medium | Rapid |-
PRINT ° Stroke time {sec} | ~0.6 | 0.6 ~1.0} 1.0~ |°
CALL textline
INPUT "Choose one :°; s2: 32 = 82 - 1
CALL textline
Ir = men ¢ (fy + m % 9.
lp =mex % (fy + m ¢ 8.
IF st = 2 OR st = 4 THEN 3
IF 1d = 1 THEN
IF 1t < 3 THEN 88 = 0 ELSE s8 = 1
ELSE
83 = 1d
END IF
OPEN “phi.dat® FOR INPUT AS g1
FOR I =0 T0 1
FOR J =0 TO ¢
FOR k = 8 TO 2
INPUT %1, pi(l, J, k)
NEXT k
NEXT J
NEXT I: CLOSE
IF 1p < 0 THEN
phil = pi(sl, 2, s2)
ELSE
phili = pi(sl, s8, s2)
END IF
[F 1r {= 0 THEN
phi2 = pi(sl, 2, s2)
ELSE
phi2 = pi(sl, 0, s82)
END IF

31 ¢« COS(th))
31 & COS(th))
1 =1 ELSE sl

mt 9.8] « SIN(th)
fx + m & 3.81 & SIN(th)
0

+ |

i
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IF phil = 998 OR phi2 = 993 THEN

CALL textline
PRINT ° Impossible to compute {! ": STOP

CALL textline
END IF
PRINT “) Design facter = “; phil
RETURN

5000 "----- choose piston size

CALL textline
INPUT °)> Factory Network Pressure { bar } ¢ °: ps

CALL textline

pa = .8 % ps

INPUT *)> Stoke Size {mm]} ¢ °: ss

CALL text!line

INPUT *) Will you specify STROKE TIME. (Vhen time is important) [y/mn] °: a$

CALL textline
IF a$ = "y" OR a$ = "Y' THEN

CALL space
INPUT ") Push Stroke time {sec} ¢ "; tl
INPUT °> Retract Stroke time f{sec} : "; t2

ELSE
tl = .52 (3 - 82
t2 = .5 % (3 - s2)
END IF

CALL textline
tp = lp / phil
tr = 1r / phi2

IF a$ = "y" OR a8 = “Y" THEN
tp = (2 %« ss ¢« m / (tl = t1 « 1000) + lp) / phil
tr = (2% 3s¢m/ (t2 x t2 =« 1000) + 1p) / phi2

END IF
PRINT °) Friction coefficient : “; meu
PRINT *) Pushing Load " 1py N}

PRINT "> Retracting Load : ": Irs * {N}°
CALL textline
OPEN "spec.dat”™ FOR INPUT AS g1
FOR I = 0 TO nd
FOR J =0 T0 4
INPUT &1, di(l, 1)
NEXT J
NEXT I: CLOSE
GOSUB 5500
RETURN

co =pp/ 4 = pa % .09381
min = 1E+09
IF st = 1 THEN mx = 100 ELSE mx = 2
111 FOR k = 100 TO mx STEP -1
re =k / 100
amin(k) = [E+10
112 FOR I = 0 TO- nd

Q) =
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el = co t di{(l, 0) " 2 - tp

e2 = cox ra x (di(I, 0) ~ 2 - di(l, 1) " 2) - tr

er(l} = el # el + e2 & 2

IF er(I) { amin(k) AND el > 0 AND e2 > 0 THEN
amin(k) = er(Il)

sf =1

ELSEIF er(1) < .0001 THEN
min = er(I)
bi = 1

=k / 100

GOTG 111

END IF

NEXT 1

IF amin(k) ¢ min THEN
lin = amin(k)

=k / 100
bi = gi
END IF
NEXT k
dl = di(bi, 0): d2 = di(bi, 1)
CLOSE
177 RETURN
6000 "-—————-——- print output
dl = di(bi, 0): d2 = di(bi, 1)
pb = br % pa
fp = co x di ~ 2
fr = co s br « (dl &« dl - d2 = d2)
el = (fp - tp) / tp « 100
e2 = (fr - tr) / tr = 100

eep = (phil &« fp - lp) / m: sar = (phi2 & fr - 1r) / n
IF aap < 0 THEN t1 = 9.999 ELSE t1 = SQR(2 / aap % ss / 1000)
IF aar < 0 THEN t2 = 9.999 ELSE t2 = SQR(2 / aar = ss / 1000)
15 CLS 6: BEEP
CALL textline

PRINT ")) Selected Piston dimensions <’
CALL space

PRINT " Piston Diameter : “: d1: ° {(mm}"

PRINT " Rod Diameter : " d2: 7 (mm}”

PRINT ° Stroke : " 887 " (mm} "

PRINT ° Stop tube length: °: lst: * {am}”

IF di(bf, 2) = 8 THEN

PRINT © < ISO, CETOP , CNOMO Standard >°

ELSEIF di(bi, 2) = 2 THEN

PRINT - ¢ CETOP , CNOMO Standard >°

ELSEIF di(bi, 2) = 1 THEN

PRINT * ¢ 1S0 Standard >"

ELSE

PRINT ° { No Standard )’

END IF

CALL textline
IF st = 1 THEN

PRINT "> Single supply pressure circuit *

it 1
J
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ELSEIF st = 4 THEN
PRINT *> Dual supply pressure circuit is recomanded °

ELSE
PRINT "> Dual supply pressre circeuit’
END IF
PRINT ") Pressure of each chamber”
PRINT ° Pressare in left chamber (Pa) : ": pa: ° {bar}’
PRINT ° Pressure in right chamber (Pb) : °: pb: " {bar}”
CALL textline
PRINT ") Minimum Thrust to be requred (PUSH) : "i ¢tp: ° {N}°
PRINT “)> Maximum Thrust can be obtalned SR § HEREE |, |
PRINT ° Thrust error : ": : PRINT USING “##%.84": el: : PRINT “{¢}°
PRINT ° Stroke time : °: : PRINT USING “%.88%8": t1: : PRINT ° {sec}”
PRINT "> Minimum Thrust to be requred (RETRACT): ": tr: ° (N}°
PRINT ") Maximum Thrust can be obtained SR § | | Iy
PRINT ° Thrust error ¢ “; : PRINT USING “#£8.8%": e2: : PRINT "{%]"
PRINT ° Stroke time : °; : PRINT USING “g.8#88": t2: : PRINT ° {sec}"
CALL textline
x = 22: y = §2: CALL ANYKEY(x, y)

RETURN

000 ~ e draw cylinder
SCREEN nsrn
CLS 0: sc = 2

LOCATE 2, 18: PRINT " [ SELECRTED PNEUMATIC CYLINDER ] UNIT : 10 sm X 10°
WINDOW (-10, -10)-(500, 306)

bb = .25 &« dl + d2 = .25

11 =88 + bb: 18 =11 + 12 /7 2: d3 =dl = 1.1

LOCATE 18, 50: PRINT “>Dimensions of cylinder : °
LOCATE 19, 50: PRINT “)Piston Diameter: ": dl: " mm’
LOCATE 20, 50: PRINT “)Piston Land : ": bb: " mm"
LOCATE 21, 50: PRINT “"DRod Diameter : ": d2: " mm"
LOCATE 22, 50: PRINT ">Rod Length 2 % 12 ° mm’
LOCATE 28, 50: PRINT “)>Stop Tube 2 "5 lst: " mm”
LINE (0, 0)-(500, 295), cl, B

LINE (0, 278)-(500, 270), cl

LINE (360, 0)-(500, 90), cl, B

WINDOW (0, 0)-(500, 300)

VIEW

scl = 200 / 12: sc2 = 75 / d3

IF scl ¢ sc2 THEN sc¢ = scl ELSE sc = sc?
wx = 500 / sc: wy = 300 / sc

WINDOW (0, 0)-(wx, wy)

ox = (wx - 18 - 20) / 2: oy = (wy - b1l - 20) / 2
CIRCLE (wx - ox / 2, oy + d8 / 2), d3 / 2 & 1.4, c4
CIRCLE (wx - ox / 2, oy + d8 / 2), d2 7/ 2 % 1.4, ¢2
LINE (ox, oy)-(ox + 11, oy + d38), c4, B

px = ox + (11 - bb) / 2: py = oy + (d3 - d1) / 2
LINE (px, py)-(px + bb, py + dl), c2, B

PAINT (px + 1, py + 1), c2, c2

-94_
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PAINT (wx - ox / 2, oy + d8 / 2), ¢2, c2

rx = px + bb: ry = py ¢+ (dl - 42) / 2

LINE (rx, ry)-(rx + 12, ry + d2), c2, B

FOR I = 0 TO 100 STEP 10

LINE (px - 50 + I, ox / 2)-(px - 50 + I + 10, ox / 2 + 8), C5, B
NEXT 1

FOR I = 2 TO 182 STEP 20

PAINT (px - 88 + I, ox /2 + 1), CB, C5

NEXT 1
x = 22 y = 2: CALL ANYKEY(x, y)
RETURN
8000 ° -—--- Mounting method siection
s = -1
29 IF s THEN GOSUB 9000 ELSE GOSUB $500

DEF SEG = 0: POKE 1050, PEEK(1052)
S1 FOR del = 0 TO 3000: NEXT del: PAINT (480, 282), 0, c2
LOCATE 2, 40: PRINT “Press one key ! {C}hoose {M}ore"
ls = INKEY$
PAINT (480, 282), cl, c2
IF a8 = °° THEN 81
IF a$ = °C° OR 2% = “c¢" THEN
LOCATE 2, 40: INPUT * Choose one {1..6) :°: mg
IF mg > 6 OR mg ( 1 THEN 31
ELSEIF a$ = "N" OR 8% = “n" THEN

s = NOT s
GO0TO 29
ELSE
GOTO 81
END IF
CLOSE
RETURN
3000 "—-——---——— - window iii
CLS §
GOSUB 20000
LGCATE 9, 5: PRINT ° (1] Front (2] Rear °
LOCATE 10, 5: PRINT ° Flange Flange °
LOCATE 20, 5: PRINT " (8} Side rug (8] Bottom rag °
LOCATE 21, 5: PRINT ° Type Type ’

LOCATE 2, 6: PRINT ° FRONT AND REAR FLANGE MOUNTING®
LOCATE 18, 6: PRINT ° CENTERLINE MOUNTING"
FOR 1 = 0 TO 100 STEP 100: PUT (I + 20, 215), cy: LINE (I + 100, 169)-(I + 100, 278), c$
NEXT I ‘
FOR 1 = 0 TO 100 STEP 108: PUT (I + 20, 80), cy: LINE (I + 100, 38)-(I + 100, 13%5), c$
NEXT 1
B e draw table
LINE (0, 0)-(500, 295), c3%, B
LINE (0, 270)-(500, 270), c8$
“line (200, 270)-(200, 295), c8
CIRCLE (480, 282), 10, c?2
LINE (0, 205)-(200, 205), c3

LINE (0, 169)-(500, 189), c8

~Q§ -
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LINE (0, 36)-(500, 36), c$
LINE (0, 70)-(2006, 70), c8
LINE (0, 158)-(500, 158), c93
LINE (0, 135)-(500, 135), c3

R ettt T draw detail
LINE (34, 219)-(40, 251), C5, BF
LINE (180, 219)-(186, 251), C5, BF
LINE (406, 98)-(50, 1062), C5, BF
LINE (70, 98)-(80, 102), €5, BF
LINE (1%6, %6)-(150, 9€), Cb5, BF
LINE (170, 86)-(184, $80), C5, BF

T 13 ¢!
OPEN ‘“mount. txt™ FOR INPUT AS g1
FOR J =010 1§

FOR I =4 T0 9
l$ - an

WHILE NOT EOF (1)
s$ = INPUTS(1, 8#1): C = ASC(s$)
[F (C = 10) THEN 32

1$ = 1% + s$
WEND
32 LOCATE I + 11 = J, 85: PRINT 1%
NEXT 1
NEXT J
33 RETURN
9500 ‘e meeee e draw window IV
CLS 0
LOCATE 9, 5: PRINT " {4] Mideway [5] Head end (6] Cap end (6] Cap end”
LOCATE 10, 5: PRINT °© trennion trunnion trunnion clevis’

LOCATE 2, 6: PRINT ° PIVOT MOUNTING®
FOR I = 0 TO 400 STEP 125: PUT (I + 80, 215), cy: LINE (I + 125, 169)-(I + 125, 270), 8
NEXT 1
/e~ draw table
LINE (6, 0)-(500, 295), c3 B
LINE (0, 270)-(500, 270), c8
LINE (8, 285)-(500, 205), c8
LINE (8, 169)-(500, 169), c3
LINE (0, 86)-(500, 36), c8
LINE (0, 158)-(500, 158), c$
CIRCLE (480, 282%2), 10, c2
e draw detail
x = 70: y = 285: Rl = 2: R2 = 4: C
CALL DCIR(x, y, Rl, R2, C)
x = 178: y = 285
CALL DCIR(x, y, Rl, R2, ©€)
x = 387t y = 235
CALL DCIR(x, y, RI, R2, C)
x = 469! y = 235
CALL DCIR(x, y, Rl1, R2, ()
LINE (465, 245)-(475, 2%9), c?
' LINE -(475, 281), c2: LINE -(465, 225), c2
--------------- --- text

€5

i
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FOR 1 = 15 TO 21
1 = °°
WHILE NOT EOF (1)
s$ = INPUTS(1, %1): C = ASC(s$)
IF (C = 10) THEN 42
1¢ = 1% + s$
VEND
42 LOCATE I, 20: PRINT 1§
NEXT 1
CLOSE
RETURN
10000 “---cylinder I
LINE (0, 0)-(0, 40), cl
LINE -(40, 40), ci
LINE -(40, $4), cl
LINE -(44, 3%4), cl
LINE (0, 2D0)-(40, 20), c}
LINE (40, 0)-(40, 28), cl
LINE -(44, 26), cl
LINE (20, 22)-(2¢4, 38), c2, B
LINE (24, 28)-(60, 382), c2, B
GET (0, 0)-(80, 40), cy
PUT (0, 0), cy, XOR

RETURN
11000 "~——-mmu- Rod end connection method.
CLS ©
GOSUB 30000
LOCATE 9, 5: PRINT " [1] Guided and {2) Guided and (3] Simply (4] No guide”
LOCATE 10, 5: PRINT " rigid connection pivoted suppor ted no connection®

LOCATE 2, 6: PRINT ° ROD END CONNECTION METODE™
FOR 1 = 0 TO 390 STEP 125: PUT (I + 80, 215), cy: LINE (I + 125, 169)-(I + 125, 270), <3
NEXT 1|

fmeeem——eeoee—— draw table

LINE (0, 0)-(500, 295), c8, B

LINE (0, 270)-(500, 270), c$

LINE (@, 205)-(500, 20%), c3

LINE (0, 169)-(500, 169), c3

LINE (0, 36)-(500, 36), c8

LINE (0, 158)-(500, 158), c$
~mmme s draw detail

PUT (50, 215), B

PUT . (50, 245), T

PUT (175, 215), B

PUT (175, 245), T

x = 177: y = 285: Rl = 2: R2 = 4: € = (b

CALL DCIR(x, y, R1, R2, ©)

PUT (300, 215), B

LINE (50, 23%1)-(b6, 239), ci, BF

LINE (300, 231)-(306, 23%9), cl, BF
51 LOCATE 2, 40: INPUT ° Cheoose one {1..%> t": CM

IF CM > 4 OR CM ¢ 1 THEN 51
RETURN

#
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12000 “----—- FIND K FACTOR

CLS 0

mg = mg - 1: Cd = CN - 1
OPEN °“K.DAT" FOR INPUT AS g1
FOR 1 =0 T0 b

FOR J =0T0 3

INPUT %1, KK(1, J)

NEXT J: NEXT I: CLOSE

CALL textline

PRINT ">> BUCKIING TEST
CALL space

PRINT "> K factor : " kkk
2 =35 + .3 % d2

122 = 12

11f = 12 « kkk « doo

n n

E 8 B B _ 3 I W B ]

indl = 0
IF 11f > 1016 AND 1p >= 0 AND th O 90 AND th O -90 THEN
indl = 1
CALL textlinme
PRINT °)> Piston rod should be reinforced by one of the following method

CALL space
PRINT ° {11 Use Singl stop tube’
PRINT ° (2] Use Extena]l guide’
CALL space
91 INPUT > type <1..2> "3 aa: IF 32 > 2 OR a2 < 0 THEN 91
CALL textline
IF aa = 1 THEN
Ist = (INT(12 / 254) - 8) » 25.4
122 = 12 + lst
ifa = 11f / 2
ELSE

CALL textline
GOSUB 14300
CALL textline
1fa = 11
END IF
ELSE
1fa = 11f
END IF
phiC = 4 x 1fa / d2
IF phiC > 50 THEN safe = 5 ELSE safe = 8.5
db = .0304 &« (pax % dl « dI % 1if & 11f &« safe) ~ .25
RETURN
12500 "~ decision
CALL textline
IF (db <= d2) THEN
PRINT °)> Candidate piston rod is strong enough {!°
ind2 = 1
CALL textline

-08-
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x = 20: y = 2¢ CALL ANYKEY(x, y)
12 = 122
ELSE
PRINT °> °
PRINT °) Candidate piston rod is't admissible 1!°
PRINT °)> Piston rod must be reinforced upto “: db: “mm i!°
CALL textline
ind2 = @
x = 22: y = §2: CALL ANYKEY(x, y)
GOSUB 13000
END IF
RETURN
13060 “----~-- Reinforce
CLS 6

CALL textline
IF indl = 1 THEN PRINT °) Singl stop tebe dosen’t solve the problem !°

CALL space
PRINT °> Choose one of the following method °
PRINT °°
PRINT ° [1] Select bigger diameter of rod.”
PRINT ° [2) Select specfially reinforced cylinder.”
PRINT © {8] Use external guide”
PRINT ° [4] Use economizer (reduce supply pressure)’
IF indl = 0 THEN
PRINT ° (5] Use stop tube.”
ELSE
PRINT ° [5] Use dowble stop tube.’
doo = .5
END IF

CALL textline
71 INPUT ch: IF ch > 5 OR ch < 0 THEN 71
[F ch = 1 THEN
FOR bi = ¢ TO nd
IF (di(bi, 0) >= d1 AND di(bi, 1) >= db) THEN 77
NEXT bi
11 GOSUB 6600
ELSEIF ch = 4 THEN
pa = (db / .034) "4/ (11€ » 11f = d1 % d1 = safe)
pb = pa % br
18 indS = 1: RETURN
ELSEIF ch = 5 THEN
GOSUB 12000
ELSE
GOSUB 14300
END IF
RETURN
13500 ° Cushioning method
141 CLS 0
ct = 0
CALL textiine
PRINT ")) Shock compensation method °
CALL space
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PRINT ° .... Internal cushioning method ..... "
CALL space
PRINT ° (1] Use standard cylider with air cushioning °
PRINT ° {2) Use specialized high cashion cylinder’
PRINT ° [3) Use heavy duty cylinder with extended”
PRINT ° cushion Jength "
PRINT ° (4] Use 2nd stage cushioning cylinder
CALL space
PRINT ° .... Extenal cushioning method .....
CALL space
PRINT ° [6] Use speed controller °
PRINT °© [6] Use Hydrswlic shock absorber °
PRINT °© [7) Use Deceleration circuit °
CALL space

142

CALL textlinme
INPUT ° choose one [1..7]": ccc
IF ccc {1 OR ccc > 7 THEN 142
ON ccc GOSUB 14000, 14100, 14100, 14100, 14100, 14100, 14200
IF ¢t = 0 THEN 141
RETURN
END

14000 “--- cushion capacity test

113

€LS 0
CALL textline

PRINT “>> CUSHION CAPACITY TEST °
CALL textline

PRINT °) Which type of cylinder will you choose ?°
CALL space

PRINT °© {1] Standard cylinder °
PRINT ° 2] Heavy duty cylinder °
CALL textline

INPUT ° Choose one [1/2] :": nmh
CALL textline

IF ash ¢ 1 OR nh > 2 THEN 1138

nh = nh + 2

cdt = di(bi, nh)

2} = m

ml = .0006 ¢« (dl « d1 + .5 = d] - 7.61)

m2 = .000156 ¢« d2 = d2
mt = nl + m2 % 35 + md
IF 82 = 1 THEN

dpm = .14

ELSEIF s2 = 2 THEN

dpm = .34

ELSE

dpm = .69

END IF

" print ‘mt"imt:"dpm"idpm:” cdt® icdt
‘~-—push

plp = pa - 1.5 & dpm
plr = pb - 1.5 = dpm

IF pir { 0 THEN plr = .1

~100-
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IF t1 <= .2 THEN tI
.2 TH 3

IF t2 &{= THEN t2

Page 15

ol = pp s dl &« dl / 400: o2 = al - pp & d2 & d2 / 400° [cm2]

vap
vir = (ss + 2 ¢ cdt) / (t2 - .2) / 1800
'me—ewev find forces

sp = vmp ¢ vap x 1000 / cdt / 9. 81

ar = vear & vyar & 1800 / cdt /7 9.81° [ kgf
dfp = ap « mt “[ kgf ]

dfr = ap &« nt " [ kgf ]

sp = -(SIN(th) + mew & COS{th))

sr = (SIN(th) - mew & COS{th))

sfp = u8 & 8p: sfr = n8 % sp

PRINT “vmp " wvmp: * vmr °; var

p2p = (al = plp + dfp + sfp) / a2

i

"=
™o
ﬂ

N |

(a2 & plr + dfr + sfr) / al
mr = ml + m2° [ kg mass]
IF st = 8 THEN

p2i = 2.5
ELSE

p2i = 1! “ [ bar ]
END IF

m3p = (al & plp - a2 % p2{ - sap s mr) / (sp + ap)
m3r = (a2 = plr - al @« p21 - ar s mwr) / (sr + ar)

IF nh = 8 THEN pw = 17 ELSE pu = 20
pna = 2 & pu

PRINT ° p2p°: p2p: ° p2r°; p2r: ° Pe": pu
PRINT ° maximum external mas :°; ndp
cal]l textline

IF p2p < pms THEN

8$ = “enough 1!°

PRINT °)> Cushion capacity is “: a$
ct = 1

ELSE

s$ = “not enowgh !!°

PRINT "> Cushion capacity is “; a$

PRINT "> Cushion capacity must be compensated !!°

END IF
CALL textline
x = 22: y = §2: CALL ANYKEY(x, y)
RETURN
END
14100 "another method
CALL textline
PRINT ° Confer reference manual it
CALL textline

ct = ]
x = 22: y = 52¢ CALL ANYKEY(x, y)
RETURN
END
14260 - ————- Deceleratfon circuit

-101-
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CLS ¢

CALL textline

PRINT °)>)> Deceleration circuit”
PRINT ° 1) Mechanical cam type °
PRINT ° 2) Hydro-pneumstic type °
PRINT 3) Tandem cylinder type °
PRINT ° 4) Multiple restriction type °
GOSUB 14300

x = 22 y = 52: CALL ANYKEY(x, y)

ct = 1

RETURN

CLS O
CALL textline
CALL space
PRINT ° Consult with mansfacturer.’
CALL space
CALL textline
x = 22¢ y = 52: CALL ANYKEY(x, y)

RETURN
END

20000 "---~cylinder 11
LINE (0, 18)-(20, 22), cl, B
LINE (26, 10)-(26, %0), c2, B
LINE (26, 12)-(54, 28), c2, B
LINE (54, 10)-(60, 30), c2, B
GET (0, 0)-(60, 40), cy
PUT (0, 8), cy, XOR
RETURN

30800 "---cylinder III
LINE (0, 18)-(26, 22), cl, B
LINE (26, 10)-(54, $80), c2, BF
LINE (70, 0)-(120, 0), C7
FOR I = 70 TO 110 STEP 5
LINE (I, 0)-(1 + 5, 10), C7
NEXT 1
LINE (70, 80)-(110, 30), C7
FOR I = 70 TO 110 STEP 5
LINE (I, 20)-(I + 5, 80), C7T
NEXT I
GET (70, 0)-(116, 10), T
PUT (70, 0), T, XOR
GET (70, 20)-(110, 30), B
PUT (70, 20), B, XOR
GET (0, 0)-(60, 40), cy
PUT (0, 0), cy, XOR
RETURN

SUB ANYKEY (x, y) STATIC

DEF SEG = 6: POKE 1050, PEEK(1052)
LOCATE x, y: -PRINT "Press any key !°

-102-
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81 IF INKEY$ = " THEN 81
END SUB

SUB DCIR (x, y, Rl, R2, C) STATIC
CIRCLE (x, y), RI, C
CIRCLE (x, y), R2, C

END SUB

SUB space STATIC

PRINT °°
END SUB

END SUB

-103~-
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sLubrication level: [1] tood 2] not Good ©7 /

Material of Load  [1] Steel
2] Aluminum
13] Cast 1ro
14] Hrass

o] Uther

!

Lhoose ane 7 1

Material of Guide ' [1] Steel
[2] Aluminun
[3] (ast iron

[4] Brass

Choose one +7 1
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Piston Speed level (11 5low

2] Mediun

3] Hapid
{Notice} Ingemeral  Slov © Medim 1 Rapid
Stroke time {seck i “Hb1B6T LB LB

Choose one 27 Z
; Desiq factor = |
» Factory Network Presswre { bar } : 7 6

{m?} 71040

) Stoke S1ze
) Will you specify STROKE TINE. (When tine is inportant) [y/nl 7y

) Pugh Stroke time  {sect : 7 .2
) Retract Stroke tine {sect : 7 15§
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3] Rapid

Moticed Ingeneral | Sl | Medinn
Stroke tine fsec} ! " 8.6 186" 10

Rap1d
L8

Lhoose ane .7 Z
) Design factor = |

) Tactory Netuork Pressure { bar } 176

) Stake Size {m} 71000

> Will you specify STROKE TIME. (When tine is important) ly/nl 7y

; Push Stroke time  {secy . 7 .
» Retract Stroke time {sect @ 7 .15

) Friction coetficient © .4
) Pushing Load & 9225197 {N}
) Retracting Load : -186.4681 {N)
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2 Selected Piston dimensions ¢

Piston Diameter © 173 {mn}
Rod Diameter @ 35 {mw}
stroke . 1088 {nn;
stop tube length: H imms
{ No Standard

) Dual supply pressre circuit

? Pressure of each chanber

Pressure In left chanber (Pa) | 4.8 {bars
Pressure in right chamber (Pb) @ 4404 bar)

? Ninimm Thrust to be requred (PUSH) © 5922.52 N}
> Naximum Thrust can be obtained . 11A68.59 N}
Thrust error & 80,947}

Stroke tine © 0.148 {sec!
? Ninimum Theust to be requred (RETRACT). SH11.448 N}

) Naximun Thrust can be abtained . A4 N
Thrust error + B.6{% .
Stroke time  B.142 {sec} Press any key !
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;7 BUCKLING TEST
K factor & 7

» tandidate piston rod is strong enough *!

rress any key !
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2} shock compensation nethod

.v.. Internal cushioning method

[1] Use standard cylider with air cushioning
[2] Use specialized high cushion culinder
[3] Use heavy duty cylinder vith extended

cushion length
[4] Use Znd stage cushioning cylinder

..., kxtenal cushioning wethod .....

5] Use speed control e
[6] Use Hudraulic shock absorber
[7] Use Deceleration circuit

choose one [1..717 1
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- R e B o,

T

> Uhich tupe of cylinder will you choose 7

[1] Standard cylinder
[2] Heavy duty cylindep

Choose one [1/72] 7 1

omp 18,64 wnr 10,04

plp 499.8313 plr 476.0958 Pu L7
maxinun external mas .-15,85115

) Cushion capacity is not enough !

» Cushion capacity must be compensated !

Press any key !
Do you uant dra the cylinder 7 Iyn] 27 |
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A WA 540 71 F Aede #HAs g 3347fArY WRe A}

ol & AdAT|=dHe EEdd F7Y uiy & o]l ¥ (Modular Type

Pneumatic Manipulator ) 7} 7}& A& 2o 7 ZAEQ T}

whelA o] Al Aol Yl Modular Type Pneumatic Manipulator ¢ A}

ors AASr] €8 Seminar 33 (1x: 70GA, 2 38/MgA, 3

2 23l Manipulator & | st
= Aolw, T3 U= AR AF o +— et Point Module
(Multi Position Gripperol A}& ) 7123 Multi-Position Multi-Mo-

tion Rotary Actuator 7l ¥}, Non - Rotating Rod Cylinder 7§t % SITh

]

=3 Energy Saving Type Pneumatic System Design Software (9 F5-5 1)

Nk F7]9 314l Actuator C A D Software 3t2 X[ &2 A& &

& e ogEe FRagn: A 2 dnz Az
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