ME 254: Compliant Mechanisms

Assigned: Jan. 31, 2023 Due: Jan. 31, 2023
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This 1s an ti-class quiz from 9:30 AM to 9:50 AM. Answer any two of the three questions
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Question 1 (1 point)

Ossur Pro-flex ankle-foot prosthesis is
shown in Fig. 1. Draw a kinematic
sketch that best represents its form and
function. First think of it as a 2D (planar)

mechanism and then think of it as a 3D
(spatial) mechanism.

Fig. 1: Ossur Pro-flex ankle-foot ————
prosthesis (Image from

nttps://www.indiamart.com/proddetail/ossur-pro-flex-ankle-2( )238604448. html)
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(a) 2D (planar) interpretation

2D Kinematic sketch (number all segments to help you interpret DoF as actuations)
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Compute the degrees of freedom using the extended Griibler's formul

a. For your
convenuence, the table is given to indicate the number of se

gments, joints, etc. Fill this
table as you compute the DoF.
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3(9-1) - 3(5)—2(4) +1(3) = 26-15-8+3 =4
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(b) 3D (spatial) interpretation
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) thﬂe figure on the right. Thick 'Q i ts
%

B s H;‘fu«"Fé Pyt ¥

present compression elements (struts) and thin lines
__ E')The struts are in parallel planes 2
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form a square of 1 unit side. If the diagonal at 1/,
~= By BUL UIUS lett to tselt, the other members do not let@ "
o * So, all elements will have some internal force. If the internal force in
ey dlagond strut that is at 45° is p, we want to know the internal forces in
er members. This can be found as the nullspace v

You need not find the nullspace.
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ector of a matrix. Construct such

~ amatrix.
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