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%E]IBM&%]%%{EFS/?,%CSMP (Continuous System Simulation Program)
AT SR 4T AR R 3h 1 B0, kT B, Bl FREE W 5 8
#H,

diy ody o Y2DOT =TIME + TIME -V -Y « TIME » YDOT
df? dt | YDOT =INTGRL(2.0,Y2DOT)
y(0)=1.0 | Y=INTGRL(1.0,YDOT)
¥(0)=2.0 TIMER FINTIM =3.0, PRDEL =0, 03
PRINT Y
END
STOp
ENDJOB
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1. EBEERER R FHCSMPER

TITLE NONLINEAR SPRING AND DAMPER SYSTEM

PARAM M=0.6, Y0=0.0, V0=0.0, U=1000.0

PARAM B=(1.0,1.5,2.0,2.5)

FUNCTION LIST1=(=5.; =1100.), (= 4., =800.), (= 3., = 540.),
(-2.,=310.),(~1., =160.,(0.,0.),(1.,160.),
(2.,440.),(2.5,680.),(3.5,1500.), (3.7,1800.), =
(5.,4000.)

FUNCTION LIST2=(-150., - 800.), (~125., —700.), (-~ 100., = 580.),
(-50., —320.),(0.,0.),(25.,200.),(50.,450.),---
(62.5,650.), (75.,820.), (87.5,1260.), (100.,1820.)

*

DYNAMIC
FI = UxSTEP(0.0)



FS = AFGEN(LIST1,Y)

FD = AFGEN(LIST2, V)

DV = (FI-FS-B+FD)/M
V= INTGRL(V0,DV)
Y= INTGRL(Y0, V)

1

i

METHOD TRAPZ

TIMER FINTIM=0.25, DELT=0.001, OUTDEL=0.005

ABEL MASS~-NONLINEAR SPRING AND DAMPER SVSTEM
PRTPLT Y(0.0, 5. C,V,DV)

END

STOP

ENDJOB

2, EREBEERRRGITHER

MASS-NONL INEAR SPRING AND PAGE 1
DAMPER SYSTEM MINIMUM Y VERSUS TIME MAXIMUM
0.0 B =1.0000E+00 5.0000E+00
TiIME ' v I ‘ I v
0.0 0.0 + 0.0
5.0000E-03 2.0386LE-02 ~ 0.0528E+00
1.0000E-02 7.9613E~02 + 1.5534E <01
1.5000E-02 1.7479E-01 -+ 2.2433E+01
2.0000E-02 3.0298E-01 ~—~—+ 2.8723E+01
2.5000E-02 4.6093E-01 ——-+ 3.4335E+01
3.0000E-02 6.4526 E-01 -~=-—— * 3.9278E+01
3.5000F-02 8.5268E~01 ———————— . 4.3575E+01
4.0000E~-02 1.0800E+00 ————~——-+ 4.7235E+01
4.5000E-02 1.3238E+0Q0 ——————e——-+ 5.01211+01
5.0000E-02 1.5798 E+00 ——————m—mm——x 5.2156E+01
5.5000E-02 1.8440E+00 + 5.3368E +01
6.0000E~02 2.1123E+00 , 5.3808E+01
6.5000E-02 2.3804E+00 + 5.3255K+01
7.0000E-02 2.6433E+00 + 5.1664E+01
7.5000E~02 2.8948E+00 - : 4.8681E+01
8.0000E-02 3.1280E+00 4.4370E+01
8.5000E-02  3.3367E+00 -- : 3.8953E+01
9.0000E-02 3.5162E+00 - 3.2687E+01
9.5000E~02 3.6618E+00 2.5356E+01
1.0000E-01 3.7681E+00 - + 1.6997E+01
1.0500E-01 3.8308E+00 8.0348E 00
1.1000E-01 3.8485E+00 -8.9518E+01
1.1500E-01 3.8228E+00 -9.2532E +00
1.2000E-01 3.7577E+00 +  —1.6544FE+01
1.2500E-01 3.6597E+00 + -2.2338E+01
1.3000E-01 3.5370E+00 ~- v -2.6448E+01
1.3500E~01 3.3979E+00 . ~2.8949E+01
1.4000E-01 3.2492E+00 + -3.0329E+01
1.4500E-01 3.0964E+00 . -3.0630E+01
1.5000E-01 2.9446E+00 ‘ + ~-2.9899E+01
1.5500E-01 2.7989E+00 ¥ ~2.8213E+01
1.6000E-01 2.6638E+00 -2.5678E+01
1.6500E~-01 2.5433E+00 + -2.2423E+01
1.7000E~01 2.4404E+00 -1.8645E+01

DV
1.6667E+03
1.5539E+03
1.4388E+03
1.3209E+03
1.1905E+03
1.0548E +03
9.2330E+02
7.9637E+02
6.587412+02
4.9569E+02
3.2190E+02
1.6630E+02
~8.0847E+00
-2.0783E+02
-4.5689LE +02
~7.3422E+02
-5.8106E+02
-1.1761E+03
~1.3352E+03
-1.5771E+03
-1.7520E+03
-1.8094E+03
~1.7426E+03
~1.5809E+03
-1.3195E.+03
-9.9440E+02
-6.4366E+02
~3.8503E+02
-1.6711E+02

4.5031E+01

2.4465E+02

4.2578E+02

5.8337E+02

7.1340E+02

7.7986E+02



1

FEes

1.7500E~01  2.3571E+00 - ~1.4877E+01 8.0422F.+02
1.8000E-~01  2.2038E+00 : ~1.0630E+01 8.1168E+02
1.8500E-01  2.2508E+00 + -6.5860E+00 8.0297E+02
1.9000F-01  2.2278E+00 + -2.6243E+00 7.7909E+02
1.9500E-01 ' 2.2243E+00 +
.

1.1799E+00 7.3818E+02
2.0000E-01 2.2352E+00 4.7274E+00 6.78906E+02
2.0500E-~01 2.2710E+00 7.9546E+00 6.1045E+02
2.1000E-01 2.3181E+00 - + 1.0820E+01 5.3456E+02
2.1500E-01 2.3786 E+00 + 1.3292E+01 4.5324E+02
2.2000E~01 2.4504FK+00 + 1.5347E+01 3.6841E+02
2.2500E-01 2.5314E+00 + 1.6556E+01 2.6439E+02
2.3000E-~01 2.6189E+00 + 1.7945E+01 1.3156E+02
2.3500E~01 2.7098E+00 + 1.8278E+01 2.9543FE+02
2.4000E-01 2.8007E+00 + 1.7988E+01 -1.1744E+02
2.4500E-01 2.8887E+00 + 1.7123E+01 -2.2620E+02
2.5000E-~01 2.9711E+00 + 1.5745E+01 -3.2048E+02
— ok a
EFFES
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1. BIEHIGES SHEF
Listing of Ex5.2 at 22:25:13 on DEC 2, 1983 for CCid=1MsM

1 C

2 C SHAPER MECHANISM KINEMATIC ANALYSIS

3 C

4 COMMON/LINKS/PI(30,2>, P(30,2), VP(30,2),AP(30,2),R(30),

5 & TH(30), W(30), A(30), PR(30), VR(30), AR(30), PHI(30),5(30)
6 C ’
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CLEAR ARRAYS IN COMMON BLOCK LINKS

CALL CLEAR \

PRINT OUT HEADING INITIALIZE OUTPUT UNIT TO 8
CALL HEAD('SHAPER/,8)

ENTER FIXED PIN COORDINATES
CALL RDFIX()
CALL RDFIX(3)
CALL RDFIX(6)

ENTER LENGTHS OF MEMBERS
CALL RDLNGT(2)
CALL RDLNGT(4)
CALL RDLNGT(5)

ENTER DRIVING CRANK PARAMETERS
CALL RCRANK(2,NTH,DEL)

ENTER GUID PARAMETERS
CALL RGUIDE (1) A

ANALYZE LINKAGE
DO 20 K=1,NTH

COMPUTE MOTION OF POINT 2
CALL CRANK(,2,2)

COMPUTE MOTLON OF POINT 4
CALL AOSC(0,3,2,4,3,4,0.0)

COMPUTE MOTION OF POINT 5
CALL AGUIDEC(0,4,6,5,5,1,6)

PRINT OUT THE RESULTS
CALL OUT(s,6,2)

CALL OUTREL, )

CALL .OUTREL(s,1)

UPDATE TH(2).ASSUMING W(2) A(2) IS CONSTANT.
TH(2)=TH(2) + DEL

STOP

END
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2. BIRNMEHIFRERTER
$ Log Output: 1IM5M, 22:21:07 Fri Dec 02/83
fRUN *FTN SCARDS=Ex5.2 SPUNCH=-R
tExecution begins
No errors in MAIN
$Execution terminated
¥ $.04. $.05T
$§RUN ~-R+K7WZ:LINKS 8= -OUT
$Execution begins
& INPUT X & Y COORDINATES FOR FIXED PIN NO. 1 IN 2F10 FORMAT
0.0,0.0 -
& INPUT X & Y COORDINATES FOR FIXED PIN NO. 3 IN 2F10 FORMAT
0.0,-5.0
& INPUT X & Y COORDINATES FOR FIXED PIN NO. ¢ IN 2F10 FORMAT
0.0,5.0
& ENTER LENGTH OF MEMBER 2 Fi0 FORMAT
" 2.5
& ENTER LENGTH OF MEMBER 4 F10 FORMAT
9.0 l
& ENTER LENGTH OF MEMBER 5 F10 FORMAT
6.0
FOR THE DRIVING LINK 2 INPUT: .
INITIAL ANGLE (DEG),ANG.VEL.(RAD/SEC)AND ANG. ACCEL.(RAD/SEC**22)
-30.0,5.0,0.0
& HOW MANY POSITIONS?:(I3 FORMAT)
2
& ANGLE INCREMENT OF INPUT LINK,DEG.?
-120.0
ENTER ANGULAR POSITION, VELOCITY,AND ACCEL.
OF GUIDE, MEMBER NO. 1, IN 3F 10.5 FORMAT
0.0,0.0,0.0 .
#Execution terminated
¢t $.06, $.11T
$.OG OFF
3, BIRHIEE DL RITE
» »» xx ACCELERATION RESULTS FOR THETA2= -30.00% » * » »

MEMBER ANGULAR POSITION ANGULAR VELOCITY ANGULAR ACCELERATION

NO. DEGREES RAD/SEC RAD/SEC**2
1 0.0 0.0 0.0
2 -0.3000E+02 0.5000E+01 0.0
3 0.6000E+02 " 0.1101E-05 0.1448E+02
4 0.6000E+02 0.1101E-05 0.1448E+02
5 0.2157E+02 -0,88812~06 -0,1164E+02
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6 0.0 0.0 0.0
POINT POSITION VELOCITY ACCELERATION
NUMBER X Y X Y X Y
1 0.0 0.0 0.0 0.0 0.0 0.0
2 0.217E+01 -0.125E+01 0.625E+01 0.108E+02 -0.541E+02 0.312E+02
3 0.0 -0.500E+01 0.0 0.0 0.0 0.0
4 0.450E+01 0.279E+01  -0.858E-05 . 0.496E-05  -0.112E-+03 0.650E+02
5 0.101E+02 0.500E+01  ~0.662E-05 0.909E~12 -0.868E+02 0.153E-04
6 0.0 0.500E+01 0.0 0.0 0.0 0.0
SLIDER 3 MOTION ON GUIDE 4:
PREL = 0.43301E+01 VREL = 0.12500E+02 AREL= -0.28191E-04
SLIDER 6 MOTION ON GUIDE 1:
PREL = 0.10080E+02 VREL = -0.66241E-05 AREL = -0.86824E+02

'« #+ » » » ACCELERATION RESULTS FOR THETA2=

MEMBER ANGULAR POSITION ANGULAR VELOCITY ANGULAR ACCELERATION

-150.00% * * * *

NO. DEGREES RAD/SEC RAD/SEC* %2
1 0.0 0.0 0.0
2 ~0.1500E+03 0.5000E+01 0.0
3 0.1200E+03 ~0.5286F~05 -0.1443E+02
4 0.1200E+03 ~0.5286E-05 ~0.1443E+02
5 0.2157E+02 ~0.4263E-05 ~0.1164E+02
6 0.0 0.0 0.0
POINT POSITION VELOCITY ACCELERATION
NUMBER X - Y X Y X Y
1 0.0 0.0 0.0 0.0 0.0 0.0
2 ~0.217E+01 -0.125E+01  0.625E+01 -0.108E+02  0.541E+02  0.313E-02
3 0.0 ~0.500E+01 0.0 0.0 0.0 0.0
4 -0.450E+01  0.279E+01  0.412E-04  0.238E-04  0.113E+03  0.650E+02
5 0.108E+01  0.500E+01  0.506E-04  0.146E-10  0.138E+03  0.153E-04

N, BENRES5aHh

HRIB HLIIN 240 f 2 AR R 30 PSS R G, ATLMEHL) 2 F i b
MNP, EAMILI S, FEILE R ZH L,

USSR & o TR RS, REARME R M T A MU O BREMR, W H PR R,
SEAPHLI B B TR AR 2, \

L EREETMGEHHE, GGET HURHENBNS AN, LARIENRET
AR AR BIBE MG A A7 AR HURIROER I, SRR 0 Sk R L T 291 0
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PRESS RETURM. TG CONTINUE

12 OEAERRRALE
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PRESS RETURN TO CONTINUE

NEED SUCCESSIVE POSITIONS
OF LINKAGE 7 Y/N

iz (b)EIFRMIE

A

TYPE OF THIS FOUR-BAR LINKAGE: ROCKER CRANK-@ 2
DESIRED MOTION:

Kl= ©D.000 Yi= 20.009

%=  40.990 Y2= 10.909

K3= 6@.0Q00¢ ¥3= 30.9000

R4= 40.000 Y4= 40.000

THETA 12= @.0 THETA 13= 45.080 THETA 14= 80.0093
FIXKED PINS: ,

AXO= 48,720 AY0= 24.4060

BRO= 26.912 BY0= 69.009

CIRCLE POINTS: , ‘
AKl1= 29.458 AY{=  8.478 .= BK1i= -3.008 BY1= 22.158

Wiz (c)mpusetn

! NEED SUCCESSIVE POSIT
. $F LINKAGE 7 Y/ T10NS

@12 (iR — AL (L E
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A Brief of Computer Aided Mechanical Design
Wang Zhonggiu
Abstract

 This paper is the introduction to Computer Aided Mechanical Design
which contains Computer Graphics, Plotters and Interactive Graphics System,
Simulation of Dynamic System, Kinematic Analysis of Planar Linkages,
Synthesis and Analysis of Linkages, and Optimization, The purpose of the

paper is to describe, with examples,the background information on CAD,



