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SIMULATION OF TRANSLATIONAL MOTION AT VERY
LOW VELOCITY

Sujitiorn, 5.1 and Suthamno, K.? (2001). Simulation of Translational Motion at Very Low Velocity.
Suranaree J. Sci. Technol. 8:61-75

Abstract

The article describes the simulation of translational metion at very low velocity. At very low speed, the
sliding mass is subjected to nonlinear friction. Simulation techniques with program developed using
MATLAB™ are detaled. The article also presents various friction models useful for engineering applications.
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Simulation of Translational Motion at Very Low Velocity
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*» Simulation of translational motion of a mass-spring system o very

¢4 fow velocity . Based on Karnopp's Mode!
*% Filemane : mod ka.m

4 friction furce - Stick-shp

N = 50000 ; % 50,000 step

t = 160; % finish time

ampli =2 % position amplituce

av =0.1; © %01 mey

m =1; Pomans 1 (Kg)

dv = 0.001: *50.001 mis

fs =15 *» 1SN

fc =1.0; % 1.ON

fv =0.4; % (.4 N.s/m

[ =UN; % Sampling time

k =2; % Stiffness of Spring k - 2 N‘m
X1 )ym0;xd( 1 )=xi(1); %einitial Position input and vutput

o initialization
¥{(1)=0:P(1)=0:fink 1 )=0:(_fic(1)=0;ti(1)=0;
dis=0:axampt=a_v:dP_o=~0;

% start program loop

for i=2:N

% input position

xi(i) = xi(i-1)+axampeedt;
if xi(i) >= ampli axampt = -axampt;
clseif xi(i) <= -ampli  axampt = -axampt;
end

*4 Block # 2 find input force from position
fin(i)=k*(xi(i)-xd(i-1));

ti(i) = (i-1)*dt; T%save time

% Block # 4 Set Flog corresponding to friction region

if v(i-1)> dv S=Q;
elseif v(i-1)< -dv $=0;
else S=1: end

"% block x find stick feiction
fstick = S*fin(i);

% block # $ limit Stick friction -fs<—tstick<~1s
if fatick > fs fatick = fy;
clseif fitick <-fs  fatick = -fs; end

o4 block # 3 find slip friction

if Wi-1>dv fslip = fe+fvovii-1);
elseif v(i-H<-dv  falip = -fc+fvov(i-1);
cise falip=0; end

% block sum find Friction force

f_ficli) = falip+fatick;

%0 block sum find dP
dP_n = fin(i)-f_fic(i);

* block Intogration dP find moment
P} = Bi- 1 )}+(dP_n+dP_o)*dv2;
dP_o =dP_n;

% block 7 1 stop band velocity

if P(i>(m®dv) w(i) = P(iVm;
clseif P(i)<-(m*dv) v(i) = P(i¥m;

clse wi)=0; end:

“s block Integration velocity find output position
xdKi) = xd(i- 1 +H(wli- 1 +v(i))*dv2;

% check time
dis=dis+1;
if dis == 1000 time_step = ti(i)
dis=0; end
end %aend for loop

subplot(3,1,1):plot(ti,xi,ti.xd):grid;

title(’ the Kamopp s Friction Mode! in Mass-spring (1Kg)):
xlabel('time (sec)’);ylabel'Position (m)');
subplot(3,1,2):;plotti.f_fic).grid;

xlabel('time (scc)).ylabel'Friction force (N)')
subploX(3,1,3):plot(ti.v);grid:

xlabel('time (sec)');ylabel('Velocity (m/s)')

°uind Program
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% block # § limit Stick friction -fs<—fstick<-fs

f1 = fe+(fs-fc)*exp(-{abs(v(i-1))vss)) 2)+fvoabs(v(i-1));

if fstick >f1 fstick = f1;
clseif fatick < -f1 fstick = -f1;
end
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the No Friction Model in Mass-spring (1Kg)
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the Kemopp s Friction Model in Mass-spring (1Kg)
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the LuGre Model in Mess-spring (1Kg)
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the Kamopp s Asymmatically Friction Model in Mass-spring (1Kg)
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