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Sunulation in Materials Engineering Final Exam: January 21, 2014

The rate of a chemical reaction depends on the stoichiometric coefficients and the con-
| *‘_mm of reactants. For instance, in a reaction such as

S
T

e,
G k
34+2B C, the rate would be r = k[A]°|B]°. where k is a constant.
L& reaction of Iy with H; in gas phase takes place as a chain reaction:
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BLOCK 3

A beam of length=*
| | ath=5Hm, and u square section ol 0,6x0.5 |
o : £ g . v9. w8qL LOox0.0m iy fixed at both ends lias
hmlll)z dmlensmm..{i 1}5111g A Finite Element model,  T'he plobal force applied is 2MN
i g:nenusly d:strlhult.?d n the upper surface of the benm (5 » 0.5 m?). The finite
et geometry definition is given in the I'[ code FEM_planestress2Dal exam. The ol
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erial of the beam is steal with £ - 200GPa, v = 0.2 and yield stress oy = 200MPBa.s oitil
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e (4)and (6) Toextract the stresses on all olement use the tunction element _output _xy.m
that computes the stresses at a given point of an element, defined by its natural

L]
5 1

coordinates £, 11,

e (5) To compute the reactions, calculate the sum of the horizontal and verticul

reactions of all the nodes on that hix end.

BLOCK 3:

Th‘e global load is 2MN on a surface 5x0.5. This load is distributed in the o
-thlf:kness F/e=2E6 N/0.5 m= 4E6 N/m and in 9 nodes (2,3,4,5,6,7,8,9,10),
. being the nodal force per unit thickness f=(F/e)/9=(4/9)E9 N/m. Left and right

_ gt))des (1,12,23,11,22,33) are encastred so displacement is 0 on x and vy (1 and I

1. The modified parts of the code are here:

3% HERE DEFINE elementMat

for ielem=1:numelements
elementMat (ielem) =1

end

% HERE DEFINE propMatlist
propMatlist(l) .E=[200E9]
propMatlist (1) .nu=(.2]

—

£ HERE ONLY BOUNDARY CONDITIONS=0 ARE DEF IN ;.' DD IMPOSED SR e
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0 obtain the vaiue of stresses at the point x=5, y=0.2
’T{.‘fi*i*?f-':ifeﬂ and the function element_output xy is used.
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The vaiue of e
natural coorginates of U"‘e element 10 where stresses should e P
are xi=1, nu=1. This is because the element connectivity is 21 22

ana in this case xi=1, nu=1 comresponds to the 3* node (11), locater 2
the position where stresses are asked (x=5,y=0.25)
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the output is the position in real space (5,0.25) and the strain and strec<

W e N
vaiues, being the stress tensor terms sigma x=23.10MPz;
sigma_y=4.62MP3; tau=13.61MPz

The reactions can be obtained as the sum of the reaction forces of

encastred nodes. If left side is chosen then the forces are the ones

corresponding to nodes 1, 12 and 23. The horizonta! for

ces are the sum
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1 € same horizontal reaction with ner‘at Ve Sign:

t:::_a Li*Z2=1l)+force (22*%2-1)+force '33*2-1,=-4.1538F4 m. 1 ne

vertical reactions in the left are the SUM of

Loxce(l*Z)+force(12*2) +force (23*2)=2EH N, E‘)’PCH)*’ the nalf of the oL
oad F=4E6 N/m

Becal

e 1.3%sigma_x=30.03 MPz2 < 200 MPa_ <o the beam fulfills the
demgn requierements.
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