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| didn't ask the code for the plots. But if there is no coding script, the plots may

need to be same as the solution. 2
%Maxwell and Voigt 18-
k=1.5; .
eta=1;
%Kelvin 14 }
k1=1; X
k2=0.5; 12 -
etal=0.3; @
e0=1; g
1. [
s0=1; e
t=[0:0.01:5]; ag -
%stress relaxation 04 - \
fl=k*exp(-k/eta*(t)); AN
f2=k+eta*dirac(t); ozr
f3=k2*(1+k1/k2*exp(-k1/etal*(t))); o . .
%creep a 1 2
gl=1/k+1/eta*t;
g2=1/k-1/k*exp(-k/eta*t); [

g3=1/k2-k1/k2/(k1+k2)*exp(-k1*k2/etal/(k1+k2)*t);
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Ba—a/ntascia
g2=1/k-1/k*exp(-k/eta*t); g
g3=1/k2-k1/k2/(k1+k2)*exp(-k1*k2/etal/(k1+k2)*t);

xlabel('time');ylabel('stress');

igure(2);plot(t,g1,'r' t,g2,'b",t,g3,'g"); b
Rakis([0 6 0 6]);

xlabel('time');ylabel('strain');

figure(1);plot(t,f1,'r't,f2,'b",t,f3,'g"); Bl
axis([0 6 0 2]);
al

I\ A /\2‘0(/5 /

ME445 Page 2



\/ [ beo v

T Y
Ef,%%{@;? -
- - 1

[
A;A Doy W -

4 Lb ,ff—/: iﬁz:é/

g :{% Lo&jL %Sf%)_ K= A

7 (%]
= — = | ki tke
A
J = L(’jogc

= O
L= TOer




ﬁ;g = 0.8 4 2495 o125

<(9\(>> — 3\4/ M/Pd\
/\/m/c . M - MO \_M_M _ asy - %WB

//ml W«; o %@\ (WB -
Wm:(m - 2.4 i%/mg

% %ﬁﬂ '%/\ 78
(63 %) (0,235, 50

A+ C
; E@ i @B E
o2k
7\4 Og’f@o]) éfﬁa\/\@ 7@
LD \D[ﬁ§> @ \F)j) (>

ary %WB

(rm

:L The strain energy density of healthy trabecular bone is
four times higher than cortical bone. So, trabecular bone

is more capable to absorb the energy under

compression, but it does not necessarily mean that it can
resist higher stress.



3> Cortical bone is tightly packed, so it is strong and brittle.
Trabecular bone has a porous and spongy structure,
therefore, it is more deformable under compression

Obviously, the lower density trabecular bone can absorb about 1/10 energy under
4L compression with a large strain, which also means that the strength of bone is very

lower than the healthy trabecular bone.

The loss of trabeculae in osteoporosis is more damaging for the overall structural

integrity and strength of a trabecular bone structure than thinning of the trabeculae

because lamellar new bone can only form on existing surfaces
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