STRENGTH OF MATERIALS I
HOMEWORK 1, Due to 23rd October 2012

QUESTION 2. The landing gear of a light aircraft is shown in the figure. During the touch down, a landing reaction force of R = 20 kN occurs. Therefore,

(a) Determine the average compressive normal stress acting on tube AB. The angle between AB and AC is 53.1(. 

(b) The pins at points A and C are subjected to double shear while the pin at point B is subjected to single shear. If the allowable shear stress of the pins is 100 MPa, then determine the diameters of the pins to the nearest mm.  
QUESTION 3. The system of disc-bar element, shown in the figure, is subjected to tension under the axial load, P. The allowable normal stress of the disc and the bar is 160 MPa and the allowable shear stress is 90 MPa. The allowable shear stress of the stopper is 25 MPa. Then determine the axial force P that can be applied to the system. 
QUESTION 4. A piece of rubber that is originally square shaped is deformed as it is shown by dashed lines in the figure.  After deformation, the line CD remains parallel to its original undeformed direction. 
(a) Determine the average normal strains along the side AB and along the diagonal AD.
(b) Determine the average shear strain, (xy at point A. 

[image: image1.emf]

[image: image2.emf]

[image: image3.png]U L
g 279 00‘(‘41

T Fx=O Ax=0
TRy =0 locotN=0  v=ioooN= 4N

s =0 N -%00-60020 N = 400N = 14 kN

20 _Wxrbdo(48 +§]+Xoo (&o +%}-(ooo.sos0

2
MX,—"SSO'O Wmmn =-15.S Nm
ZONW\ INN=0 ._.Mj_‘,g'o -0 Md:‘go Nm
FA6 M =O W =0 - o
L Fe o o —aedpso Tmsiditl] 907
?ﬂ% - ()Q FAQ:“$E{LS'35 N
Q_o[ﬁ\\ Fﬁﬂﬂﬂ_{ 3 5 FAl= -36,13 kN
To,--FR - s%
AG ;—C—:Zsa_) THPd
T (43S
=(
lobeme D80T L e = S05 2R 00
_ [k
G0=Taz 583 35/2. daz 150 Fam —2>> A,L‘—’/——M-L
T A
- , o o= -2EERAN it
I F -0 ZOlbcs-t- FA&.J\AS&-))‘C:)" Cj 2l Q‘TQ L‘Q C» X'\"j = %
-~ = Cx = '
T Px=0 3612545 cadsl) £ Gx=© pauhlle/e o= L tEmn
Wo=lez — dez 1D
bar Zd&
3) U= -{— o - )0(:{25'469/\} 4
~ l&. //’:—,_,__—-—" f
- B _S6SE¥F
dise z= ,{I:_ go: fa P, - 339232 N shop per 25—82”,0 (=565
i WRRA

A8 -Fb

‘ b oo g, ‘ -
AJ Awﬁ pb=80 b6 = Ab:=\FEF2 = FCOL
\

6 V—as)avg o Foo2-80 - _0.04%F>
§

AD =\ RF+ ot - 8o = 115,137 5 = L4915 {SL
Ao’ = VB 905 = 423 .\l Cpp)o. = LOMMBITE o e g Qe 16
6 (£a2)ss g - 0-0uBMd = 88

faad =2 4 2 00F1qrad Z6  Laap¥hs L
- e T o = i T
1§ v = 0,026%

Q{@)Mﬂ; G(“'@ ~ 0.0F1G=0 0243
:O.quSi.rqc&





QUESTION 1. Determine the resultant internal loadings along section a-a.











Tube AB


Outer diameter: 40 mm


Internal diameter:30 mm





20 N/mm





50 mm
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