Biomechanical Modeling

M. Irannejad
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Tar X Fgr + Texe X Foxe + Z Tabd X Fabd'—z Tock X Fpck =Mp = 0
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Fyr + Foxt + ) Fapa + ) Foce+ B+ F; = 0
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Tar X Fgr + Text X Fexe + zrabd X Fapad +Zrbck X Fyex =Mp =0

FgT+Fext+ZFabd +2Fbck+Fs+Fc=0

rgr =0, Fapa = 0, Mp =0

40 cm x 20 kg + 6 cm X Fee = 0

Fbck - 1300 N




Fc=F9r+Fext+Fbck
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rgr*Fbr+rext*Fext+zrabd*Fabd +Zrbck*Fbck—MP=0

25cm*400N+30cm*200N —2*x6cm*F, —2*x4cm*F+2
*12cm*+F; =0

0.06F, + 0.04F, — 0.12F; — 35 Nm = 0
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0.06F; + 0.04F, — 0.12F; — 35 Nm = 0 j

Cost Function: minimize(2 X F; + 2 X F, + 2 X F3)
0<F,F,F; <0.6 MPa X PCSA;(mm?)

F, = 35 Nm/(0.06 m) = 583.33 N
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— 0.6 MPa x 1900 mm? = 1140N, Mj max = Fimax X 0.06m =
68.4 Nm

Fl.max
Fymax = 0.6 MPa X 2200 mm? = 1320N, My ax = Fomax X 0.04m =
S52.8 Nm

Mpotat = 684+ 52.8 = 121.2 Nm

Fi = Fimax = 1140 N

Fz = 790 N < Fz',«nax

F3=0
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Cost Function: CF: minimize(F12 + F,% + F32)
Constraint Equation: CE: aF, + bF, —cF; —M =0
L=CF —-—AXCE
L = (F*+ FR?+F?%) —Ax (aF, + bF, — cF; — M)
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2XFi=2Axa=0 =»> Fi=21xa/2

2XF,—2Axb=0 =»> F=1x%xb/2
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Fi =M xa/(a* + b?) = 35Nm * 0.06/(0.042 + 0.062) = 403 N
F, =M X b/(a* + b*) = 35Nm x 0.04/(0.042 + 0.06%) = 269 N

F3=0N
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