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Matrix Dynamic Analysis for Four Bar

The four bar linkage shown below operates in a vertical plane. Each link is a uniform bar with 2
cm by 2 cm square cross-section stainless steel. Assume that the masses of the bearings and the
effects of friction are negligible. Do not neglect the effects of gravity.

02 = 45 deg w2 = 20 rad/s CW o2 = 100 rad/s/s CCW

03 = 20 deg w3 = 12.82 rad/s CCW o3 = 39.6 rad/s/s CW

04 = 117.4 deg o4 = 6.20 rad/s CWAL, o4 = 482.5 rad/s/s CCW O
m; = 0.248 kg Je2’ = 1.405 kg.cm? p =7.75 g/cm®

m3 = 0.372 kg Jos’ = 4.588 kg.cm?

ma4 = 0.341 kg Jea” = 3.552 kg.cm?

Ve2 =56.57 -j56.57 cps  Acz =-1414.2 - j 848.5 cps? O

V3 = 86.83 - ] 40.86 cps
Vs =30.27 - j 15.71 cps

Acs =-3672.5 -j 2260.9 cps?
Aca = -2262.4 - j 1412.4 cps?

AD =22 cm
AB =8cm
BC =12cm
CD =11cm
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F12* + F32* = ma Ag2®
F12¥ + F3¥ + W2 =my AcyY

- F12* razc?’ + F12Y razc?® - F32* reacyy + F32¥ reac® + T12=Jg2’ a2

Fas* + Fa3* = m3 Ag3”
Fos¥ + Fa3¥ + W3 = m2 Acs”

- F23* reaicd’ + F23¥ reacs® - Fas® reacs’ + Fag¥ reaics® =Jes” as

Fsd* + F145 = mg Acs”
Fas¥ + F1dY + Wa = ms AcsY
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rcaica’ + Fza¥ rcacs® - F1d* roaica’ + F14Y rpaics” = Jea’ ou
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1 0 -1 0 0 0 0 O](F: m,A%,
0 1 0 -1 0 0 0 0 O||Fy| [m,AL -W,

e ~Twer Roer ~Twee 0 0 0 0 LEN | Sga
0 0 1 0 -1 0 0 0 O||F) m,A%,
0 0 0 1 0 -1 0 0  ORF,p=9m,AL -W,
O O - r‘I%/3/G3 rI;(BIGB r‘Cy3/G3 - réBIG3 0 0 O Fs{t J‘G3a3 o
0 0 0 0 1 0 1 0 O||F: m,A%,
0 0 0 0 0 1 0 1 O||F,| |m,A% -W,
O O 0 0 - rgA/GA rCX4/G4 - Ifl3141/G4 rS4/G4 O_ T12 JIG4OL4 o
W2 =-j2.433N mz Acz = -3.507 - j 2.104 N Je2” o2 = 1.405 N.cm
W3 =-j3.649 N M3 Acs = -13.662 - j 8.411 N Je3” o3 = -1.817 N.cm
W4 =-j3.345N M4 Acs = -7.715- j 4.816 N Je4’ o = 17.138 N.cm
1 0 -1 0 0 0 0 0 O][F; —3.507
0 1 0 -1 0 0 0 0 O0||F 0.329

2.828 -2.828 2828 -2828 O 0 0 0 1||F; 1.405
0 0 1 0 -1 0 0 0 O||F,| |-13.662
0 0 0 1 0 -1 0 0 OfF,p=1-4762
0 0 2052 -5638 2052 -5638 0 0 O||F; —1.817
0 0 0 0 1 0 1 0 O||F: ~7.715
0 0 0 0 0 1 0 1 O||F) -1.471
0 0 0 0 -4883 -2531 4.883 2531 0||T, 17.138
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-22.236 N
-6.221N
-18.729 N
-6.550 N

= -5.067 N

-1.788 N
-2.648 N
,_+0.317 N

+81.135 N.cm
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Matrix Dynamic Analysis for Slider Crank

+ direction for

V¢ to right
Fs4
c a2 Fas*
F14* Eu
TF on 2 right + Fio* +F2*=m2 Ag2*=0
SFon2up+ Fi2¥ +Fs2¥ =m2 Ag2 =0
%M on 2 abou.t-ﬁ ccw+ - (F32* sinB) AB + (F32Y coso) AB +1_-_|:;_2__: :]He_z_'OLz
2F on 3 right +
SFon3up+ Fas¥ + Fs43¥ = m3 A
=M on 3 abox.@ccw + - (F23*sing) BG3 - (F23¥ cosd) BGs
+ (Fag* sing) CGs + (Fag’ cos¢) CGs = Joz 03 Wial
| XD » ﬂ‘ja/ 46 W=
2F on 4 right + Fia* + F32* + P =ms Aca h@
TFon4up+ FiaY + Fa2Y =msAcs’ =0 _k,&g’ ‘
F14* = - p abs(F14Y) sign(Vc)
Bl
1 0 -1 0 0 0 0 0 01[F} 0
0 1 0 -1 0 0 0 0 = 0
0 0 +ABsin0 —ABcosd 0 0 0 0 é)F;S 1,0,
00 1 0 -1 0 0 0 0||F m,Ag,
00 0 1 0 -1 0 0 0RF, =9 mMAY;
0 0 -BG;sing —BG;cos¢ +CG,sing +CG,cos¢ O 0 0l|F), Ja0ls
00 0 0 1 0 1 0 0|[Fx mjA'g_Z/j)
0 0 0 0 0 1 0 1 O|lF, 0
00 0 0 0 0 1 +psign(Ve) OUT, 0
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	F on 2 up + F12y  + F32y + W2 = m2 AG2y
	F on 3 right + F23x  + F43x = m3 AG3x
	F on 3 up + F23y  + F43y + W3 = m2 AG3y
	F on 4 right + F34x  + F14x = m4 AG4x
	F on 4 up + F34y  + F14y + W4 = m4 AG4y
	F on 2 up + F12y  + F32y = m2 AG2y = 0
	F on 3 right + F23x  + F43x = m3 AG3x
	F on 3 up + F23y  + F43y = m3 AG3y
	F on 4 right + F14x + F34x + P = m4 AG4x
	F on 4 up + F14y + F34y  = m4 AG4y = 0

