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Ornek 1: Hizli DonUs Mekanizmas
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Vektor Kapalilik Denklemleri

CA+ AB = (CB

AB + BD = A0 + QD

RS
>

¢, + a,e'f12 = sy, et01s

7] 101 :
S16 ae 12 4 S35€ 15 = C1 + lS16




Konum Analizi

C2 + alelelz — 53461915 Cz + a1C05912 — S34C05615
a,e'f12 + s5cetf15 = ¢, +isq, a;Sinbi, = S345inbys
Yukarida elde ettigimiz vektor kapalilik a1c08601, + S35€05015 = ¢4

denklemlerinin kompleks sayilarla gosterimini
denklemleri sanal ve gercel parcalarini ayri ayri
yazarak skaler forma donusturelim.

a,Sinb, + S355inbi5 = Sq4




Konum analizi, Degiskenlerin Cozimu

— . a,siné
Co + a1€05601, = S34€0505 Sinfyg = 2112
_ . S34
a,SinB1, = $345in045 C)t1C0561,
: . coe e arp e cosf;5 =
llk donguden elde ettigimiz ilk iki denklemden 534
bilinmeyenlerden 6,c’i yok etmek Uzere __ sinbss

: > tanfz =
denklemlerin karelerini alip taraf tarafa toplayalim. 157 o565

a,siné
c5 + af cos? 0, + 2c,a,c050,, = s3,cos? 05 B¢ = arctan(tanb,z) = arctan( oL )
cx+aqco0s04,
a? sin? 0, = s3, sin? O,

s%, = a? + ci + 2cya,c0504,

S3a = /0% + cZ + 2c,a,c056,



Konum analizi, Degiskenlerin Cozimu

€050, + s35c0s015 = ¢4 Sag = 01—a16608912
cos0O4s

a,Sinf, + S355inbis = Sq¢4

S16 = alsin912 + S355in915




Sayisal Degerler

a; = 0.15m;¢c, = 0.20 m;

c; =0.30m
912 — 700
_ [2 2
S34 = \/a1 + ¢5 + 2c,a,c0504;
a,siné
0, = arctan( P )
co+a1c0s604,

c1—a1c0s5604>,

S35 =

cos0;s

S16 = A1S5inB, + S355inbs

S34 = V0.152 + 0.202 + 2 % 0.2 % 0.15 * cos70
534 - 0288 m

0.15*sin70
0,5 = arctan( ) = 29.288°
0.20+4+0.15%cos70
0.3—0.15co0s70
S35 = = 0.285m
c0s29.288

S16 = 0.15 * sin70 + 0.285 * sin29.288

S16 = 0.28 m



Konum Analizi (Bilgisayar Uygulamasi)

% Hizli donlts Mekanizmasi; s34 yerdegisimi
sVerilenler 0.2881

al=0.15;¢c2=0.2;c1=0.3;g12=70*pi/180;

$Konum analizi gl5 acisi
s34=sqgrt (al”2+c2”2+2*al*c2*cos (ql2)); 29.2877

glS5=atan (al*sin(gl2)/ (c2+al*cos(gl2)));
s35=(cl-al*cos(gl2)) /cos(gl5); s35 yerdegisimi
sl6e=al*sin(gl2)+s35*sin(glb); 0.2851
disp('s34 yerdedipimi') ;disp(s34)

disp('gl5 acysy');disp(gl5*180/pi) 516 yerdegisimi
disp('s35 yerdedipimi') ;disp (s35) 0.2804

disp('sl6 yerdedipimi') ;disp(s1l6)



Konum Analizi Bilgisayar Uygulamasi ||

% Hizli donis Mekanizmasi;
$Verilenler
al=0.15;c2=0.2;c1=0.3;
gl2=(0:0.05*pi:2*pi);
s34=zeros(1,41);s35=zeros(1l,41);slé=zeros(1,41);gl5=zeros(1,41);
$Konum analizi
for i=l:length(gl2)
s34 (i)=sqgrt(al”2+c2”2+2*al*c2*cos (gl2(i)))
gql5(i)=atan(al*sin(gl2(i))/ (c2+al*cos(gl2(i))));
s35(i)=(cl-al*cos(gl2(i)))/cos(gl5(1i));
sl6(i)=al*sin(gl2(i))+s35(i)*sin(gl5(i));
end
figure;plot(gl2,s34) ;xlabel (
figure;plot(gl2,glb) ;xlabel ('
( ) (
( ) (

\leg \theta {12} \leg 2\pi');ylabel('s {34} [m]")
\leg \theta {12} \leg 2\pi');ylabel('\theta {15} [rad] ")
) ) ( )
) ('

figure;plot(gl2,s35);xlabel
figure;plot(gl2,sl6) ;xlabel

\leg \theta {12} \leg 2\pi');ylabel('s {35} [m]"')
\leg \theta {12} \leg 2\pi');ylabel('s {16} [m]"')

O O O O



Konum Degiskenleri Grafikler
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Konum Degiskenleri Grafikler
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Hiz Analizi

rad . . . . )
W1y = ZT —a19125m912 = 534C05915 — 534915Sln915

Sabit hiz olarak veriliyor. 10120501, = $345in0;5 + 534,015c050,5

Bu durumda diger hiz degiskenlerini  —@10125in0813 + §35€050;5 — 5350155in015 = 0

bulunuz. : o : :
a,601,c05601, + S355in0 ¢ + S35015c05015 = S1¢

C2 + a1€0561; = $34€050;5 Bilinenler bilinmeyenler farkh taraflarda olacak sekilde

a,5inBy, = S3,5inbc denklemleri diizenleyelim.
a,€08015 + S35c05015 = 1 $34€0S015 — 53401551015 = —a,01,5inby,
a,5inf, + S3:5inB s = Sy $345iN015 + S34015c05015 = a,01,c0504;

$35C05915 - 535615Sin915 - alelzsinglz

—S$35Sin0 g — S35015€05015 + S1¢ = a1601,€c0504,



Bulunan Hiz Denklemlerinin Matris
Formunda Duzenlenmesi

$34C05915 - S34915Sin615 — —a19128in912

$34Sin915 + S34915C08915 — a1912C05912
S35€0S015 — S3:5055inb i = a,0,5in6,

_5.'3551:'”815 — S35815C05015 + ‘§16 — a1912C05012

c0S61c  —S345in0c 0 01[$34] [—@16125in015 5341 [—0.1957

SinBis  $34,€0S0;s 0 01165 _ a,01,c050, _ 0;c _ | 0.7892
0 —S355in0y5  cosBys O] 83 a,01,5in061, S3c 0.4494
0 —s35c05815  —sinbys  1Il$41 | a,6,,c050;, | 15164 1 0.5187 |




Kramer Kurali Kullanarak Sayisal Cozum;
0.8722  —0.1410 0 0][%34] [—0.2819]
0.4892 0.2513 0 of{6,5| _| 0.1026

0 —0.1395 0.8722 0]|ss5| | 0.2819

0  —0.2487 -04892 1lls.1 Lo0.1026

asty oA 0.2819%0.2513+0.1026%0.1410

. _lo01026 025131 _ ~0. *0. +0. *0. _
534 = |0-8722 —0.1410| ™ (.8722%0.2513+0.4892%0.1410 —0.1956 m/s

0.4892 0.2513

0.8722 -0.2819
: | 0.1026%0.8722+0.2819%0.4892
915 — 104892 0.1026 | _

o |0-8722 —0.1410| = (0.8722%0.2513+0.4892%0.1410
0.4892 0.2513

= 0.7892 rad/s



Kramer Kurali Kullanarak Sayisal Cozum;

1 0 01][6,s] 7r0.7892
—0.1395 0.8722 0||s5:| =]0.2819
~0.2487 —0.4892 113 0.1026

1 0.7892 0
~0.1395 0.2819 0
: —0.2487 0.1026 1
S35 = 1 0 0
~0.1395 0.8722 0
~0.2487 —0.4892 1

1 0 0.7892
~0.1395 0.8722 0.2819

—0.2487 -0.4892 0.1026
1 0 0

—0.1395 0.8722 O
—0.2487 —-0.4892 1

S16 = 0.5187 m/s

0.2819+0.1395%0.7892
= = 0.4494 m/s
0.8722

_(0.1026%0.8722+0.2819%0.4892)+0.7892%(0.4892%0.1395+0.8722%0.2487)
0.8722

S16 =




Hiz Analizi Bilgisayar Uygulamasi |

$Hyz Analizi d(s34) hizi

tVerilenler -0.1957

wl2=2;

A=[cos (gl5) -s34*sin(gl5) 0 0; sin(gl5) s34*cos(gl5) 0 0; d(q15) acisal hizi
0 -s35*sin(glb5) cos(gl5) 0; 0 -s35*cos(glb) -sin(glb5) 1]; 0.7892

b=[-al*wl2*sin(gl2) ;al*wl2*cos(gl2);al*wl2*sin(gl2);al*wl2*cos (gl2)];

L=A\Db; d(s35) hizi

disp('d(s34) hyzy');disp(L(1l)) 0.4494

disp('d(gl5) acysal hyzy');disp(L(2))

disp('d(s35) hyzy'),;disp(L(3)) d(s16) hizi

disp('d(sl6) hyzvy');disp(L(4)) 0.5187



Hiz Analizi Bilgisayar Uygulamasi ||

%$Verilenler;

wl2z2=2;

for i=l:length(gl2)

A=[cos(gl5(i)) -s34(i)*sin(gl5(1i))
sin(gl5(i)) s34 (i) *cos(gl5(i))
0 -s35(1)*sin(gl5(i)) cos(gl5(i
0 -s35(1i)*cos(gl5(i)) —-sin(gl5(

b=[-al*wl2*sin(gl2(i));al*wl2*cos (g

L(:Ii)zA\b;

end;

figure;

0;
0

0;

0
0
)
i)) 11;
1 )

plot(gl2,L(1l,:), ' 'linewidth',2, "color',[1 O

figure;

plot(gl2,L(2,:),'linewidth',2, "color', [0 O

[rad/s]")
figure;

plot(gl2,L(3,:), ' 'linewidth',2, "color', [1 O

figure;

plot(gl2,L(4,:),'linewidth',2, "color', [1 O

)
)
2(i));al*wl2*sin(gl2(i)),;al*wl2*cos(gl2(i))1;

0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('d(s {34}) [m/s]'")

1]);xlabel ('0 \leg \theta {12} \leg 2\pi');ylabel('d(\theta {15})

0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('d(s {35}) [m/s]")

0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('d(s {16}) [m/s]")




Hiz degiskenleri Grafikler
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Hiz degiskenleri Grafikler
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Kramer Kurali ile Hiz Etki Katsavyisi

[(,'05915 _534Sin015] 534 . —a19125in912
Sln915 SS4C05015 815 i a1012C05912

—a19125in912 —5'34,Sin615

& |1 aq1612c0s04, $34€0S015 _534alsin(915—912)9-

34 |c05915 —534sin615| Sas 12
sinfq5 S$34€0505

$34 = aq sin(B,5 — 013) 912

C05915 —a19125in912

0 __|sinB.5 a16012c0501, _alcos(915—012)9

15 — |cost915 —534Sin915| - Sa4 12
sinBis5 S$34€0505




Kramer Kurali ile Hiz Etki Katsavyisi

5356‘05915 - S350155i7’l915 — a19125in912

. 5359155'1:71915 +a19125in612

Sor =

35 cosBO4x

. a1c0s(015—6012) 2
915 - S 912

34

_ %cos(@w—elz)sinelg,+alsin012 4
S =

35 c0501e 12

_$35Sin015 — 535615(:05015 + $16 — a1912C05012



Kramer Kurali ile Hiz Etki Katsavyisi

‘§16 = a1012C03912 + $355in915 + S35015C05915

a1s . .
%C05(615—012)5m615 +a,sinbq,
34

a1535c05915cos(015—012)] 0
12

S16 = [a,cos0,, + sinfis +

cos0Os S34




lvme Analizi

534(;05015 - S34915Sin615 — —a19123in912

§345iN01c + S34015c05015 = a,0,,c050,

$35€05015 — S350,55in015 = a,01,5in64,

—$355iN0,5 — S35015€05015 + $1¢4 = a161,C05604,

§34€050c — 283,0155in01c — S340,55iN0;c — 5349125605815 = —a,02,c0s0,
§345iN01c + 2834015056015 + 5340,5c050,c — 534912551'11815 = —a,02,s5in6,
§35€0560,5 — 283501:5in01c — S3c0,55in0;c — 5359125605015 = a,60%,c056,

—8355iN015 — 25350150505 — 5350150505 + 53507:5inbs + §14 = —a,07,5inb;,



lvme Analizi

§34C08015 — S340,55in015 = —a,02,c0560,, + 253,0,155iN0;5 + 53,07:c050,¢

§34Sin015 + S34015C05015 = —a191225in912 — 2.§34915C05915 + 534912551:77,915

§35€08015 — S350,55in0s = a,0%,c0501, + 25350,55in0;5 + S3507:c050,s

—8355in015 — S350,5c050;5 + §16 = —a,02,5in0;, + 28350,5c050,5 — S350%5inb; s
005015 —S345in0ys 0 0118241 [—21012€05015 4 28340;155in0,5 + 534075005015
Sin915 5'346'08915 0 0 élS - _a19122$in012 - 25"340156'05915 + 534012551:71015
0 —S3sSinbys  cosbys 0 335 a,02,c05015 + 25350155in6;5 + 53500505

L0 —S35C08015  —sinbys 11186 | —a,0%,5in0,, + 25350150505 — S3502:5inb;x |
S34] [ 0.4342

b5| _ [-1.9171

$as 1.4672

15,61 1 0.8538 |




lvme Analizi Bilgisayar Uygulamasi |

$Verilenler dd(s34) ivme

alfal2=0; -0.3208
d=[-al*wl272*cos (gl2)+2*L (1) *L(2)*sin(gl5) +s34*L(2) "2*cos (glb) ;
—al*wl2”2*sin (ql2) -2*L (1) *L(2) *cos (gl5) +s34*L (2) *2*sin (ql5) ; dd(q15) acisal ivme
al*wl2”2*cos (gl2)+2*L(3) *L(2) *sin(glb5)+s35*L (2) *2*cos (glb) ; -0.1147
—al*wl272*sin(gl2)+2*L(3) *L(2) *cos (gl5) -s35*L(2) "2*sin (glb) ];
Ac=A\d; dd(s35) ivme
disp('dd(s34) ivme');disp(Ac (1)) 0.7391
disp('dd(glb) acysal ivme');disp(Ac(2))
disp('dd(s35) ivme');disp (Ac(3)) dd(s16) ivme

disp('dd(sl6) ivme');disp(Ac(4)) 0.1728



lvme Analizi Bilgisayar Uygulamasi I

alfal2=0;
for i=l:length(gl2)

A=[cos(gl5(i)) -s34(i)*sin(gl5(i)) 0 0;
sin(gl5(i)) s34 (i)*cos(gl5(i)) 0 0O;
0 -s35(1)*sin(gl5(i)) cos(gl5(i)) O;
0 -s35(1i)*cos(gl5(i)) —51n(q15(1)) 11;
d=[-al*wl2”"2*cos (gl2(i))+2*L(1,1i)*L(2,1)*sin(gl5(i))+s34(i)*L(2,1)"2*cos(gl5(i));
—al*wl272*sin(gl2(i)) - 2*L(l,i)*L(2 i)*cos(gl5(i))+s34 (1) *L(2,1)"2*sin(gl5(i))
al*wl272*cos (gql2(i))+2*L(3,1i)*L(2,1)*sin(gl5(i))+s35(1i)*L(2,1)"2*cos(gl5(i));
—al*wl272*sin(gl2(i))+2*L(3,1i)*L(2,1)*cos(gl5(i))-s35(1)*L(2,1)"2*sin(gl5(i))1;
AC(:,i)=A\d,’
end;
figure;
plot(gl2,Ac(1l,:), 'linewidth',2, 'color',[1 0 0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('dd(s {34}) [m/s"2]")
figure;
plot(gl2,Ac(2,:), 'linewidth',2, "color', [0 0 1]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('dd(\theta {15}) [rad/s"21")
figure;
plot(gl2,Ac(3,:), 'linewidth',2, "'color', [1 0 0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('dd(s {35}) [m/s"2]")
figure;

plot (gl2,Ac(4,:), 'linewidth',2, 'color', [1 0 0]);xlabel('0 \leg \theta {12} \leg 2\pi');ylabel('dd(s {16}) [m/s"2]")




lvme Degiskenleri Grafikler

2.5 T T T T T T 40 T T T T T T
30 - 7
2F i
20 h
15 i _
N';' NQ 10 F i
E g
~ 1 2 ° _
(se] Yo}
< s
S S -of .
05 i
-20 7
0F i
-30 h
_05 1 | 1 1 | | _40 1 | 1 1 | 1
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
0<012§27r 0<012_27r




lvme Degiskenleri Grafikler
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Ornek 2




Serbestlik Derecesi Analizi

F=Ml—-j—-1D+Y_. f
F=310-12—-1)+12=3

Mekanizmanin bagimsiz mafsal degiskenleri; 812, 016, 015, 014, 017, 019,534, S110, 518
Uc bagimsiz devre var;

6 skaler denklem elde edilir. Dolayisiyla 9 mafsal degiskeninden 3’lGnun verilmis olmasi gerekir.
Baska bir deyisle serbestlik derecesi kadar degiskenin biliniyor olmasi gerekir.

01,,016 ve S110 verilmis diger mafsal degiskenlerini bulunuz.



Devre Denklemler;

by + rgetfie + d,et1t01s) = 1 et012 4 g, p1014

ree'f16 + dzetf1s + r,et917 = )i + 519 + r9etf10

roe'f19 = c,i + s,ge'r2

Q" (L
‘Syﬁ d, d il 1 \( , \ V2 012, 016 ve 5110 verilmi§ diéer mafsal deéi§ken|erini bulunuz.
\ @ J 5 T //
p{(c) 014 1® 1 915@ ’ C2 3 b1 = 075; Cl = 020; C2 = 025; d1 - dz - d3 = 03;
19
| r, = 0.40;1, = 0.35; 1, = 0.45;19 = 0.5

" O O A T

012 016 110 912 == 1100, 916 = 1200, S110 = 0.65 m,

. By v = 60%y, = 135%

912 = 2%'616 =3 T'ad/S; S.'110 = 0.25 m/S,



Devre Denklemlerinin Skaler Formu

by + rge'f1e + d,e!r1+01s) = 1 pt012 4 5 01014

reetf16 + daetf1s 4+ 1rel017 = ¢ i + 5140 + 191919

ree'19 = c,i + s ge'"2

by + r¢cos0,¢ + dicos(yy + 015) = 1,050, + S34€056014
by + 1r¢sinb g + dysin(yq + 015) = 1,5in01, + S345inb1,
76C0801¢ + d3c08015 + 1705017 = S11¢ + T9C0S09
7¢Sinb.¢ + d3sinb s + r,5inb1; = cq + 195inb g
T9c0s619 = 518C0S(Y2)

79SinfB19 = ¢, + S1gSin(y>)



KA icin skaler denklemlerin c6zimu

Ik dort denklemde bilinmeyen sayisi denklem sayisindan fazla bu nedenle son iki denklemi
kullanarak ¢c6ziime baslamaliyiz. Her iki denklemin karesini alip taraf tarafa toplayalim.

79C05019 = S1g c0s(¥,) = 1& c0s? 0,19 = 525 cOS% ¥,
. _ . 2 . 2 _ 2 2 . 2 .
79Sinb19 = cy + S1gsin(y,) = 1§ sin“ 8,9 = ¢5 + Sig sin“y, + 2¢,5,gsiny,
2 _ 2 1 2 : 2 : 2 _ .2 _
1§ = c5 + Sig + 2C,51gSiny, = Sig + 2¢381gSiny, +¢5 — 15 =0
619 = atan2(c, + s1g sin(y,), s1 cos(y,))

S18 = 02909, 919 = 11429520



Bilgisayarla konum analizi

clc;

close all;

$Verilenler
b1=0.75;cl1=0.20;c2=0.25;d1=0.3;d2=0.3,;d3=0.3;
r2=0.4;r6=0.35;,r7=0.45;r9=0.5;
gl=60*pi/180;g2=135*pi/180;

gql2=80*pi/180;

qle=120*pi/180;

s110=0.65;

%$s18'in c¢ozumu;

C=c27"2-r9"2;

B=2*c2*sin (g2) ;

A=1;

Delta=B"2-4*A*C;

s18=(-B+sqgrt (Delta)) /2/A;

gl9=atan2 ((c2+sl1l8*sin(g2)), (sl8*cos(g2)))




KA icin skaler denklemlerin c6zimu

d3c0S015 + 1705017 = S1109 + 19C05019 — 15C0504¢

d3sinfs + 1,5in01; = ¢ + 19S5inb19 — 15SiNbB44

0.3cosf;s = 0.6193 — 0.45c0s8;; = 0.3 cos? 8, = 0.6193% + 0.45% cos? 8;; — 0.5574c0s6-
0.3sinf;s = 0.3526 — 0.45sin6;, = 0.3 sin® 8, = 0.35262 + 0.45% sin? 6, — 0.3173sin0,
Denklemleri taraf tarafa toplarsak;

0.32 = 0.61932 + 0.3526% + 0.45% — 0.5574c0s0,, — 0.3173sinb,

0.5574co0s0,, + 0.3173sin6,, = 0.6204



Bilgisayarla Konum Analizi

kl=[s110+xr9*cos (gl9) -r6*cos(glb);cl+r9*sin(gl9)-r6*sin(glo) ];

C=kl(1)72+kl1(2)"2+r772-d3"2;

A=k1 (1) *r7*2,;B=k1 (2) *xr7*2;

D=sqgrt (A"2+B"2) ;

fi=atan2 (B,A);

gl7=fi-acos (C/D);

glb=atan2(kl (2)-r7*sin(gl7),kl1(1l)-r7*cos(gl’));

k2=[bl+r6*cos (gl6)+dl*cos (gl+glb)-r2*cos(gl2);
bl+r6*sin(gl6)+dl*sin(gl+glb)-r2*sin(gl2)];

gld4=atan2 (k2 (2),k2(1));

s34=k2(2)/sin(gld) ;




KA icin skaler denklemlerin c6zimu

0.5574c0s6;, + 0.3173sin, = 0.6204

Hatirlatma;Acos@ + Bsin@ = C denkleminin ¢ozimii

1—t2

. 0 . 2
1. Yontem; tan (—) =t = sinf = : :CcoS 0 =
2 1+t

2. Yontem; D =VA? + B? ; tan¢g = % = ¢ = tan_lg ;
C
C =Dcos(6 —¢);0 =¢ % cos‘15
D = /A2 + B2 = /0.55742 + 0.31732 = 0.6414
0.3173 0.3173
= 29.65°

t = = ¢ = tan~ !
ang = gss72 — P = | 5557
0.6204

0.6414

C
0, = ¢ + cos™! o= 29.65% 4+ cos™? = 29.65% + 14.70° = 44.35%yada 14.95"



KA icin skaler denklemlerin c6zimu

0., = 44.35%yada 14.95°

Eger 8,, = 44.35°

0.3cosf;5 = 0.6193 — 0.45c0s6,7, = cosf;5 = 0.9917
0.3sinf,z = 0.3526 — 0.45sin6,, = sinf;z = 0.038

_1 {0.038
0,5 = tan~ ! (
0.9917

Eger 6,, = 14.95°
0.3cosf,5 = 0.6193 — 0.45c0s6,7, = cosf;5 = 0.615
0.3sinf;5 = 0.3526 — 0.45sin6,, = sinf,;5 = 0.788

) =2.199

0.788
0.615

615 = tan~! (o) =52.04°



KA icin skaler denklemlerin c6zimu

917 —_ 14‘950 ve 015 — 52040

by + rgcos0,¢ + dicos(y; + 015) = 1,050, + 534056014
b1 + T6Sin916 + dlsin()/l + 015) — rZSi’n912 + 534Sin914
by + rgcos0,¢ + dicos(yy + 015) — 1,050, = S34,€05014

b1 + T'6Sin016 + dlsin()/l + 615) - TZSiTL912 — S34Sin014

sin@
tanf;, = — 91‘; = 6,, = tan

534 — 11277 m

—1 b1+4765in016+ds5in(ys+615)-125in012 _ ¢ gyoc0
b1+76C05016+d1C0S(y1+615) 120561, |




Ornek 2 Hiz Analizi

Denklemleri bilinmeyen parametreler bir tarafta toplanacak seklide duzenliyoruz . Boylece
tiirev alma sonunda denklemleri diizenlemek daha kolay olacaktir.

b, + r¢cos0,y — 15,0801, = S34,€05014 — d,cos(y; + 01c)
by + 1ssinfg — 1,5iN05 = S345inb, — d;sin(y; + 61c)
76C0801¢ — S110 = 19C0S019 — d3c0S8015 — 1,c0560~
TeSinO1¢ = €1 + 195inbi9 — d3sinb;s — r,5inby,

0 = s;gcos(y,) —19c056019

0 = ¢, + sygsin(yy) — 195inbqq



Ornek 2 Hiz Analizi

Denklemlerin turevlerini aliyoruz.

by — 15016Sin01¢ + 15,01,5iN60, = $34,005014 — S34,01,5in61, + d10;ssin(yy + 045)
by + 1501C050,¢ — 15,015,050, = $3,5iN014 + S34,014,€05014 — d10,5cos(y1 + 615)
—10,65iN015 — $110 = —T9B195iNbB1¢ + d36,=5inb0;c + 156,,5in0,

70160501 = 19019c05019 — d30,5c050,5 — 15,01,c0561-

0 = $15 cos(y,) + 190195inb;,

0= S.'18 Sin(yz) — T9919C05919



Ornek 2 Hiz Analizi

c0S0,4, —S345in01, dysin(y; + 61c)
sinBy,  Sg4c0s0y, —dicos(y; + 6;s)
0 0 d3sinfqs
0 0 —d;c050c
0 0 0
! . . 0
b1 — 14014Sin01¢4 + 1,01,5in60415
by + 150,,c0560,¢ — 1,601,050,
—7160165iN016 — $110
101605016
0
0

0 0
0 0
r78infy;  —T19sinbqq
—15,c08017  19Cc0S049
0 T9Sinbqq
0 —19C0S049

0
0
0
0
cos(y2)

sin(y;) | |




Bilgisayarla Hiz Analizi

$Verilenler

dgl2=2;dgl6=3;ds110=0.25;

A=[cos(gld4) -s34*sin(gld4) dl*sin(gl+gl5) 0 O O;
sin(gl4) s34*cos(gld4) -dl*cos(gl+gl5) 0 0 O;
0 0 d3*sin(glb5) r7*sin(gl7) -r9*sin(gl9) O0;
0 0 -d3*cos(glb5) -r7*cos(gl7) r9*cos(gl9) O;
0 00 0 r9*sin(gl9) cos(g2);
0 000 -r9*cos(gl9) sin(g2)1];

b=[bl-r6*dgl6*sin (gl6)+r2*dgl2*sin(gl2) ;
bl+re6*dglo*cos (glo)-r2*dgl2*cos (gl2) ;
-r6*dgl6*sin(gl6)-dsl110;
ro*dgle*cos(gle);0;0];

K=[s34;914;g9l5;9l17;g9l9;s18]

V=A\Db




Hiz analizi sonucu elde edilen matrisin
cozumu

A= 0.3866 —0.9372 0.2781 0 0 0

0.9222 0.3929 0.1126 0 0 0

0 0 0.2366 0.1161 -—0.4557 0

0 0 —0.1845 —-0.4348 —0.2057 0

0 0 0 0 0.4557 -0.7071

0 0 0 0 0.2057 0.7071

0.0861

-1.1593

-0.5250




°34| 17888
014 [=1.9910
015 _|—6.9377
6., | 41516
615 8
_-5.‘18




