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M otion Smulation of M echanical System
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Abstract It is mportant and difficult to solve the problen of users-input functions during
the motion smulation of mechanical system. The usersinput functions and their
characteristics are described Searching, identifying, saving, analyzing and getting the
functions are realized autom atically, and a general model including the functions is developed
on the basis of the language C+ + and the object-oriented modeling method In thismodel,
a proper data structure is developed to store the information of functions, and a tiny
progranming language interpreter is designed and enbedded to analyze the functions The
calculation of the functions is provided by thismodel A typical example for the motion
simulation of amanipulator is given and the results are comparedw ith ADAM S to show that
themethod is feasible So themotion simulation can be realized by the oftw are system.

Key words mechanical system; motion smulation; users-input functions object-oriented
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ADAM S FORTRAN )
80 , 4 1)
; 1 8
1
abs poly, cheby dx, dy, dz fx, fy, fz, fm
dm shf ax, ay, az tx, ty, tz, tm
exp forsin psi, theta, phi gforce, nforce
log, Ig forcos yaw , pitch, roll joint
mod step VX, VY, VZ, jprim
nint, anint, int, aint havsin vm, vr ptecv, cvev
sin, 0o, tan /  aksipl WX, WY,WZ,Wwm - Pdp
arcsin, arcoos, cubol, curve accx, accy, bush
arctan mpact accz, acan field
sinh, cosh, tanh bistop w dtx,w dty, sforce
sign if w dtz,w dtm vforce
srt motion vtorq
: STEP()
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(FORCE) (MOTION) )
FORCE MOT ON , ,
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C+ + , Funclist ,
, Function
Function
class Function
{
protected:
char expression[ 128];
public:
void SetFuncExpression (const char * expr);
virtual int& DKey()= O
friend classM SS - Smulate;
};  class Function
3
C+ + )
Fm (¢, Fn, Vi, Ver, t)
_{0 vi= 0
P (s Fny vy ver 21 2/TuFnarctan (vi/Ve)t  vi# O
. Fm N u i Fn N v ,m*s % Ve
mes it Ver

doubleM SS- Simulate: : s-fric()
{
double value, u, fn, vt, vcer, t;
if match(L P) ) {
advance();
u= expr();



assert (match (COMMA));
advance();
fn= expr();
assert(match (COMMA ) );
advance();
vt= expr();
assert (match (COMMA));
advance();
ver= expr();
assert(match (COMMA ));
advance();
t= expr();
if match (RP)){

advance();

if (vt= 0);

value= 0
else
value= - 2/pi* u* fn* (:: arctan(vt/ver)) * t;

lelse

cerr< < "function s- fricM isnatched parenthesis'x";

}else
cerr< < "function s-fric Parenthesis expected \n";
return value
} doubleM SS-Smulate: : s—fric()

1 2 5
0. 001+ arcsin 0. 53 arctan 1. 0- dim (3.7, 2.2)
rad*s *, 2step (t,0,0,0.1, M rad*s *,- 50.0mm=*s *, 0. 57 rad®
s' 0.4mrad*s '
, arcsin () poly ()
step () :
M 9V S/model nane robot

! CONSTRAINTS
! msns—-nane= MOT1
MOT ION /1 1
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,ROTATIONAL,VELOCITY, JONT=1

,FUNCT ION = 0. 001 * pi+ arcsin (0. 53) * arctan(1.0)- dim (3.7,2.2)

', FUNCT ION = POL Y (time, dtor,pi,- 2,5.0,0,0,0,23.0,- 342.0,0,0, 1)
I, FUNCTION= 0.01*DY (1,6) * PI

', FUNCTION= - 2.0* pi

!

! msns—-nane= MOT2'

MOT ION /2

,ROTATIONAL,VELOCITY,JONT= 3

,FUNCTION = 2.0* step(time, 0,0, 0. 1, pi)
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