MAK313 MEKANIZMA TEKNIGI
ARA SINAV- 22/11/2019
Dr. Ogr. Uyesi Nurdan Bilgin

Ogrenci No:

Isim Soyisim:

SORULAR

Soru 1 (40 puan): Kinematik diyagrami, uzuv boyutlar1 agagida verilmis kol kizak
mekanizmasinda tahrik uzvu agisal konumu 6;, = 60° olarak ve mekanizmanin hiz1 sabit 6;, =
50 rad /s olarak verilmektedir. Sirasiyla asagidaki islemleri yapiniz.

AgA=1,=02m a.)Vektor kapalilik denklemlerini yaziniz (5 puan)
1;‘030_26(’]’5 =05m b.)Vektor kapalilik denklemlerini skaler forma getiriniz
v (5 puan)

615 = 50 rad/s
C.)S13, 614 “U bulunuz (10 puan).

d.)$13, 614 ‘i bulunuz (10 puan).
e.)813, 614 i bulunuz (10 puan).

Ao @ -1 POy - - _
Coziim:
a.)ApA = AgBy + BoA = 1,912 = 1| + 5,3€!014
b.)
1T2€0804, =11 + $13€05014
r2Sin012 = 313Sin014
c.)

(rpc0501; —11)* = (513€05601,)*
(rzsinf ;) = (s135in61,)>
S33 =15+ 1% — 2r ;1505015 = 0.2 + 0.52 —2 0.2 % 0.5 * cos60 = 0.19
52, =0.19 = 543 = 0.436
sinf, T,8in013/S13 0.2sin60
cos0y, (r,c0s0y, —11)/S13 0.2c0s60— 0.5
fakat ac, y bileseni pozitif x bileseni negatif oldugu icin ikinci bolgede olmah
0,4 = —23.41 + 180 = 156.58°

= 014 =-23.41

tan014 =

d)
—1,85in01301 = $13€050,4 — S135iN01,014
r2c08912912 = 313Sin014 + 313C05014914
[cos014 —s13sin014] [Slg' B l—rzsineuéul
sinfy,  513¢05014 1101,] | r,c050,,0,,
—1,8in01,0,, —5,35in0,
5eg = 12050150, 513605014 | _ 012725135in(014 — 013)
c0s04; —5135in0q,
|sin014 513€05014
$13=50+0,2 * sin(156.58 — 60) = 9.934 rad/s

S13




c0s0,, —T,5in01,01,
sinfy, 1,c0501,01,
C05614 —513Sin014_
sinBy4 $513€0504,4
e.) ivmelerin Bulunmasi

_ 61,12c05(014 — 013) _

0.4 = = —2.6316rad/s

S13

. $13 = 912r25iﬂ(914 —012) = . .
$13 = 012725in(014 — 012) + 01212¢05(014 — 012) (014 — 012)
mekanizmanin hizi sabit oldugu i¢in 81, = 0
$13 = 01575€05(014 — 013) (014 — 01) =50 % 0,2 % cos(156.58 — 60) * (—2.628 — 50)
513 = 60.3726 rad/s*
0121,c05(014 — 013)

014 =
. _ . S13 o
0127,5in(014 — 912)(914 - 912) _ $130127,€05(6014 — 043)

014 =— 2
S13 513

0,4, = 1259.5 rad/s>
Soru 2 (40 puan): Kinematik diyagrami ve uzuv boyutlar1 asagida verilmis mekanizmanin
konum analizini yapiniz.

PD=c¢, =057m
ApA=a,=02m
AB =a;; =048m
AC=a3, =02m
CD=a;=06m
2CAB = y; =30°
8y, = 45"

Vektor Kapahlik Denklemleri
ApA + AB = AyB = a,e'912 + a5 e'%13 = 5,,
AgA+ AC + CD = AyP + PD = a,e'®12 + a,,e!013+y37360) | g ¢i015s — 5 i 4 ¢,
Birinci Denklemi skaler formda yazarsak;
a,c0s01; + az1€0s043 = Sq14
) a,sinfq; + az1sinf.3 =0
Once 043 yok edilsin;
a3,c0s5%0,3 = s3, — 2a,5,4,€050,, + a5cos*0,,
a3,sin%*0,3 = a3sin’0,, +
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Taraf tarafa toplarsak;

a3, = s34 — 20,514,€0504, + a3
0 = s, — 2a,5,4,€050,, + a5 — a3,
0=s%,-0.2%V2s;,—0.19

0.04+2—4%1x*(—0.19
(514)1,z=0-1*\/§i‘/ 5 ( )=0.1*\/§J_ro.458

Mekanizmanin yapisi geregi s14 uzunlugunun negatif olmasi miimkiin degil o halde

S14 = 0.599 = 0.6

—azsinelz
-0.141
_ -1 asz, _ -1 - _
0,3 =tan S1a — 050, |~ tan [0. 4585 17.0939
az

Acininn siniis bileseni eksi cosiniis bileseni art1 oldugu icin ac1 dordiincii bolgede olmahdir.
0,3 = —17.0939 + 360 = 343°

Ikinci Denklemi skaler formda yazarsak;
a,e%12 + az,e!0131737360) 4 g eif1s = 5 i + ¢y

a,c05601; + az;cos(03 + Y3 —360) + ascos(015) = ¢;
a,sinf, + as;sin(03 + y; — 360) + assin(045) = S14

ascos(045) = ¢4 —a,cos01, — az,cos(013 +y3; —360)
0.6c0s(045) = 0.57 — 0.2 x cos(45) — 0.2 * cos(343 + 30 — 360)
0.6cos(045) = 0.2337
assin(04s5) = S16 — A5inbB,, — az,sin(6,3 + y3 — 360)
0.65in(045) = s16 — 0.2 * sin(45) — 0.2 * sin(343 + 30 — 360)
0.6sin(0,5) = s1c — 0.1864
0.36 = 0.0546 + 52, — 0.3728s,4 + 0.03474

s3s —0.3728s,5 — 0.2706

J0.37282 — 4+ 1 % (—0.2706)
2

(S16)1,2 =0.1864 +

$16 =0.74m

s16 — 0. 1864] S [o. 55361 _ o

015 =t ‘1[ —
15 = tan 0.2337 0.2337
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Soru 3 (20 puan):Acosf + Bsinf = C formunda bir denklemi ¢dzmek igin kullanilanan
yontemlerden biri asagida 6zetlenmistir.

1. Yontem sin 6 ve cos 8 degerlerinin tan(6/2) cinsinden karsiliklarini yazmak

- . 2t 1-t2
tan(6/2) = t denilirse, sin@ = 5 Vecos 0 = T

olur.

Sozii edilen yontemi kullanarak, asagidaki denklemi ¢6ziiniiz.

—1.2cos6 + 0.9sin6 = 0.5

1.2 il +09( 2t )—05
A1+ t2 T\1+e2)

—1.2(1 —t?) + 0.9(2t) = 0.5(1 + t?)

0.7t* +18t—-1.7=0

1.8 J1.82—4x0.7x(-1.7)
t12 = — t
’ 2%0.7 2x%0.7

t1, = —1.28571 + 2.02031
Pozitif degerle devam edersek;

tan(6/2) =t = 0.734591 = 0 = 2 * tan~* 0.734591 = 72.60°
olarak bulunur.
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