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Design of a Motion Profiles — Part D

10.1  Design of Sinusoidal Motion Profile

10.2  Power Consumptions of Motion Profiles
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10.1 Design of Sinusoidal Motion Profile
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<Solution 2.3>
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y(?)—acos( T ) (10.1)

M3 &840 Haonn #2 oS HKE +, - o X0zt 27|17t 21, ZX|H

TR HE2 WS M Sin Sterm2 2 LEILIA E[22, 2 Z20H20| {E0A

j}(F) = ESin(_T )+b (10.2)

t.  Tla_ 2m t

y(?) =— ”2 COS(?) + bT(?) +c (10.3)
t Ta

(=)= ——sm(—) +bT? ( ) + T(—) (10.4)
T 8z’

Ctent 22 67tX|9| AA =74 (Boundary Condition)2 11 2{3{ H A},

»(0)=0,y1) =1, (10.5)
7(0)=0, ¥(1) =0, (10.6)
¥(0)=0, y(1)=0. (10.7)

A1(10.2) ~ A/(10.7)22H,

bT?
5 el =1 (10.8)
aT2 +c=0
Tagr 6T (10.9)
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— 4” +bT+c=0 (10.10)
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1
i b=0c=7 (10.11)

4 (10.1) ~(104)E CiAl ZE[5HE,

t

y(;) [;—2—sm(—)]S (10.12)
ot 1

y(?) [?—?C S(—)]S (10.13)
F) = 2 sin(2)s (1014
y( )— co (—)S (10.15)

Ct2 2| Matlab Source &= Normalize &l A29| B3t 20U S MMs= T2 10|

Ct.

Matlab Source 10.1

% SIN motion profile generator
% Number of Table cell is 2048
% 2000. HanKim

clear;

i=0;

for i=1:2048,
nt =i/2048;

PTABLE(i) = nt - sin(2*pi*nt)/(2*pi);
VTABLE(i) = 1 - cos(2*pi*nt);
ATABLE(i) = 2*pi*sin(2*pi*nt);
JTABLE(i) = 4*(pi*2)*cos(2*pi*nt);
end
x = (1/2048:1/2048:1)";
figure(1);plot(x,PTABLE,'r-');grid on;

xlabel('Normalized time');ylabel('Normalized distance’);
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figure(2);plot(x,VTABLE,'r-');grid on;

xlabel('Normalized time');ylabel(‘Normalized Velocity');
figure(3);plot(x,JTABLE,'r-');grid on;

xlabel('Normalized time');ylabel('Normalized Jerk');
figure(4);plot(x,ATABLE,'r-');grid on;

xlabel('Normalized time');ylabel('Normalized Acceleration’);

fid = fopen('ptable.txt','w');
for j=1:512,
i =j*4-3;
fprintf(fid,'%13.12f, %13.12f, %13.12f, %13.12f, \n',
PTABLE(i),PTABLE(i+1),PTABLE(i+2),PTABLE(i+3));
end
fclose(fid);

Normalized distance

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Normalized time

Fig. 10.1 Motion Profile using Sinusoidal function - Position
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Fig. 10.2 Motion Profile using Sinusoidal function - Velocity
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Fig. 10.3 Motion Profile using Sinusoidal function - Acceleration
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Normalized Jerk
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Fig. 10.4 Motion Profile using Sinusoidal function - Jerk
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Matlab Source 10.2

% SIN wave motion time calculator
% Number of Table cell is 2048

% 2000. HanKim

clear;
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MA=input(\n\n Enter the maximum acceleration(m/s*2): ');
MV=input(\n\n Enter the maximum velocity(mm/s): ');

MJ=input(\n\n Enter the maximum jerk(km/s*3): ');

index=1;

flag=0;

cstep=100;
final_dist=300000;
fx=(1:cstep:final_dist)’;

for x=1:cstep:final_dist,
Tv=(2.0*x)/MV;
Ta=2.506628*sqrt(x/MA);
Tj=(39.4784*x/MJ)*(1/3);

if Tv>=Ta
flag =1;
temp=Tv;
else
flag=2;
temp=Ta;

end

if Tj >= temp
flag = 3;
TF=Tj;
else
TF=temp;
end

Svel(index) = 2.0*x/TF;
Sacc(index) = 2*pi*x/TF/2;
Sjerk(index) = 4*(pi*2)*x/TF*3;
SVtime(index)=TF;

index = index + 1;

end
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figure(1);plot(fx,SVtime,'b-");
grid on;title('Working Time');

xlabel(‘distance um’);ylabel('time ms');

figure(2);plot(fx,Svel,'b-");
grid on;title('Max Velocity variation with distance’);
xlabel('distance um’);ylabel('mm/s’);

figure(3);plot(fx,Sacc,'b-");
grid on;title("Max Acc variation with distance’);
xlabel('distance um’');ylabel('m/s*2');

figure(4);plot(fx,Sjerk,'b-");
grid on;title('Max Jerk variation with distance’);

xlabel('distance um’);ylabel('km/s*3');

Working Time

600

500

400

300

time ms

200

100

distance um 5

Fig. 10.5 Motion time by Sinusoidal Motion Profile,
(Vmax=1000mm/s, Amax=30mM/s?, Jmax=3km/s?)
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Max Jerk variation with distance

km/s®

distance um % 10

Fig. 10.6 Max Jerk Variation with Motion Distance by Sinusoidal Motion Profile,
(Vmax=1000mm/s, Amax=30m/s?, Jmax=3km/s3)

Max Acc variation with distance

m/s2

distance um x 10

Fig. 10.7 Max Acc. Variation with Motion Distance by Sinusoidal Motion Profile,
(Vmax=1000mm/s, Amax=30m/s?, Jmax=3km/s3)
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10.2 Power Consumptions of Motion Profiles

oftH MMMz M FES 37HX] & Y4 JIEE Z20tQo| HY S H|wdty
HA 7SR ZROYU0l FRA He Olfs ZtEEe Z=2Ote XNt FOHEAIS]
HF otgol 7| MEo|tt (o= REQl Ed(Torque) W g2 HRFReF H 5,
2Hol £E= SSWY  BHSCH  AU|el Z=OGOM  mEESEE A2
SFR|(ZFEE DEoiAh) aRE= MF{el A7|=, A4S VtEE ZERM Y2 Heo
HHo[2Z, 3XHY B Z2MAUS| kS Z2OAUON,

6 X 05x05=15 (10.16)

2 PRI, 7A B 8M oo tE 48AMe 3% 44 e VtEE ZROtES

A

MESHo] 8lE FotE(T=1, 5=12 B?),

0.5 ) 3 4 5
IO 420t —1680¢" +2100t" — 840t °dt = 2.1875 (10.17)

0.5 .
ot #0| Z2t XA ElLt o2t AItE HO[E2 FYe[5H ChZar ZCt

[Table 10.1] Power Consumption of Each Motion Profile

Accumulated Current Power AH|ZF H|
(Half Cycle) (Half Cycle)
3K} ghHAl Z2Ope 15 2.25
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Yolnt =20ty 2 4
7A WAl ZEDY 2.1875 4.79
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