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Var =({)

Yous = 7,500mm/ s

Therefore,

Yeu/ps =vea = 45300mm/5

Vey +VB3/Ca =VA +VE/A>

From the directions given in the position.and velocity polygons

wi=.12rad/s CW
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Acceleration Analysis:

dm =ap; =dap)/Az
=0Cy =dACy/Dq =By +AC3/B

I = r 4 T I
D YOy iDy =OBrtas T Apyay ¥ 00y T80y p,

g - iat ¥
@ gy 140 =02 X (W2 X rB-'A}£’|ﬂ B /A2

= a2 ]? |rmral = 1002 60 = 600,000 mm / 52
in the direction of -1, 4,

@, 4, =0 since link 2 rotates at a constant speed (o2 =0)

@ oy 1 =3 X (03 X 7018 ) = @y | = 03 -|reva| = 37.52 200 = 281,000 mm /52
in the direction of - 1~ 5

mi"’,,:}_.ﬁ.3 =03 X Fo/B = |a{_ﬂ31,5.3| =|ces|-jrcB| (L to rgspd

@ ¢y 1y =@ o, parallel to ground

I — 0 F iy )
Ay gy = 211,000 min /s

a ey 1ps =0, =248,000umm /52

Then,

] 21,000
_c3Bs|_ <Ll . il ol
|ces| = onl = 200 =1060rad/s

|2, | =248.000 mm / 52
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P-lvgs+ T2 lan =0

Pcos30Tve: =Tzl

Also,
|ll'}1|ﬂ I24 :-'4]_;.“:' ;-] “mlli'lg__': ’fIE,z)l

Since,

fog| = |I”}1|M-{i

|'F.1:.4J 111.4)|
Then

— /o

Fvesl= Ives sl = Fesslie ol = w2l

bz o of

So, substituting for 'vg,

Peos30 Tl 255 s of = i

|'311.4"'[|.4
Qr
sl Pms3(11£m%h il l{}l](cn:-;?d}’}%] 009 =29.672 in -Ibs CCW
(1243 (I1.4) A0
VYAF s

£ W0 dotio
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Wincosf + Wan costh + Wancosts + W costly = Wi costl
and

Winsing + Wansind + Wansinfs + Warsinb = Wirisinby

Wirsing
| (L. . Lo f TSR
Hl{l L [MI},C[}SHJ oL [

Wr;sinG, + Wansinth + Wassinth + Wirsind,
Wirrcosth, + Vhrcosts + Warscosth + Wircosd,

[ 12(9)sin30"+9(12)sind 35 +8(10)sin270"+3(8)sin 315
129 c0s30°+9(12)cos 135 +8(10)cos 270°+38)cos3 15

2 tan- 3222‘ 59

f = tan-!

From Eq, (1),
Wy=4545/ (rscosy) =45.45/(9c0s25.91") = 5.611bs
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3
=ATeE= i ==h =1 " \
Manhility = 2 2 10 -3L|['—||—|I+||-—f‘.|+||-:‘
g Mohility = 3
L) Idle DOF = 0
-Y
S R Velocity Polygon
& 50 infs
i h CA = 20" e —
- AB=1.7"
4500 \ 4 e -
C J B\\ ¥

Velocity Analvsis:

Wy =W gio =100 X Foaro = es|=lablrs 2| =36 (2)=72 in/s
Ty =Ty, W g (1)
Ity =Ty,
Mow,
e =72 in/s (L torgc)
Wy 4y 18 along the slider
g, moves on a horizontal axis, and because 4 is a rigid body

I, = lyrg,

Solve Eq. (1) graphically with a velocity polygon. From the polygon,

Wwas=lva, =37.5In/s

L AP

WA gl e
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Wiy =1 X 1y = Pvice| =|ienl s m|=1.1.6 =1.6in/s

Using rotating radius method

W4 =3.095in /s in the direction shown.
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Wy =g =M, =274 0m [ 5 in the direction shown.
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Welocity Analvsis:

VEL =Wy RS AT
W VA 32 =Vax +=VEx ‘a2

VB3 =Vihz o2 =100 rad 5 5 CW

VHy =WAz +¥iy/A2 e sar =2 XFraca (L o reea b= VD rad /5 0060 pares o= QOO preree / 5

vaz =0 Wz /s =3 X e (L 1O cds )
¥a e — parallel to the ground.
¥essEs = .50 S s al = eares| MY _ 3 & pad s
3 el 2000

VT e ey owm SO rrperr S x
SAvccelermtion Analysis:

Ry =@ Fr =5/ A2

By Ry Ny S R O B

" r -z I = i

B CarDa ™t TCaia =T iAz Y BE A Y RCIE T S B

Mo,
L . - a

& "Hz 4o =tz e 2 s :l==~=ﬂ "ﬁ.: __u]=|.[u::* hrpea] = 10HD= -0 = GOWE MM rrarer /5=
in the direction of - Fg, .4,

Ty g2 =0 since hink 2 rotates at a constant speed (oo =0

€ g =003 x (03 xm_5)=|n‘ = _ﬁ.__l—|¢u;|: | = 37052 200 = 28 |, (00 prpeer £ 52
in the direction of - e g5
i gy = L3 X FCYE ==|ﬂE—.l g | =l e | L e s )

& . g =&~ —= parallel to grooand

Ay pgn = 211,000 srre /52

L e Pl P A8 O rrarre £ 52

Theen.,
| ms] 211,000 Ry
el Irn=r51 ETATH] POy rad 7/ s
-, | = 248,000 s /52
0 Y doeo WA ol
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rR=N+D0

rzcosthz = ncosth + mcosts
nsinth = nsinb) + sinbs B =0, By =60",and B3 =90

e ‘B E 777 Fj ncosth = n b cosbr = pbasindr =1

nsinth =n tsint + nihcost: =1

fy = piacoshs = 20(10)c0s60 = 100 in / sec
f| = —nb2sinb; = =20(10)sin60 = -173.2 infsec

The acceleration equations are:
n=N+n

and
i = ~na02sinB - p3 cos by
i3 = nih costh - rzf]% sinth

These equations simplify to:

= -nbi2sinB2 - p3cos by = ~20(100)sin60 - 20(10¥ cos 60 = ~2732 in / sec?

13 = nbcosth - m{jgsin{}z = 20(100)cos 60 - 20(10)?sin60 = =732 in / sec?
vy =-173.2inls

'ay,=-2732 in/s?
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Solution:

The velocity ratio for the gear train is given by

wp NaNsNeNg 44332548
Therefore,
_ NE N4 Nﬁ N'Ir e N T
s = Ny Ns N> No - BO0(0.0697) = 55.78 rpm CCW
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From the eguailibrium of limk 3, we know that

Frum= Fas
Summing mormenils about point A, e geil

E MM A= 0= F"m asin6l" = Fz raasin LABC
Therefore,

Fus Ty ST LA 14059 -1 1.2 <im 122"

o -
sin&F" 4 BEsin &0

- 3240 s

'l: A

The koown informarion is:

Taa=11.2: fom=%.5] fom—E;
Tov 3. 44 Teme]10.2: Faea=3.Bz

Affter the position analysis, we get

£ DFE=16"; » EFD=43"; ~ EDF=R2";
LCDF=25" L ABC=122";

The frechody diagram of cach member is shown as follows, Thenoo
Fig = F/ cos 2 EFDF = 1000/ cos543° = 1 3467.3

anad
Fes = Fua

angd in the foroe ampular, we e the sine law,

e Mg . PR
A — ZEDT — ZCFT) - SiniZ EDFE Y

Then.
" ﬁml-z-.smﬁ‘iq-EfFE - 1:_.51.3si:;:3:2=; SE——
ansd
Fuz = s
0 0 doe YAy el
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labn X 1y = 10E X Mo 1
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