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Ejercicios de torsiin en Sobsoles de seccién brarmversal circular
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PROBLEMA 1

Tres ejes y¥ CuAtro engranajes Son usados en un ren de engranajes gue
transmitird 15&W de potencia desde el motor en A, a la mdgquina herramienta

wbicada en F. Sabiendo gue la frecueenda del motor &5 30 Hz ¥ gue &l esfusrzo
permisible para los ejes es de 60MPa,

Determine:

a. Las torsones en los ejes.
b. El didmetro de cada &),
c. El dnguilo de gire &n el punto B.
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SOLUCION:

Vamos a caloular &l momento torsor Que aplica &l Motor hads &l SIStEma por
intermedso del e A8, de la Sguente Manera:
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ELEMENTOS DE MAQUINAS UNIDALY I

Problemasx propuestos
Disefio de ¢jes

I. Un madillo industrial con engranes, que se¢ muesira en la figura, se impulsa o 3063 rpm
pror wia feerza F gue aclda oa un circulo de paso de 3 palg de didmetro. El rodilla eperce
una Mecrza nosmal de 30 Ibffpulg de loagited del rodillo sobre ¢l matersal que se jala a
traviés de €1 El material pasa debajo del rodillo,
El cocficiene de Mnecion ¢s 040, Desarrolle los dingramas de momeno Mexioname v
fuerza cortante del eje modelando |a fuerza del rodillo conso:
) una luerra concenlrada en el centro del rodillo,
B} wna fuerza uniformemene distnbuida a ko largo del rodillo, Estos diagramas spaseceran

en dos planos oriogonales.

sallucion;

Fi o= JMF) = I40 Tl
EY = @4 2400 = 96 Bl
T P =) =93 B -in

g T I8
z — = — = | 3§
Fmm =i
Fl = Flimm2 =28 207 = 46 6 I
=  Encl plano xy:
1
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FROBLEMA PMODELD 1.7

En al co dar rmarbrads, In parte superor del conector ARC tiene i F“JI do
EHEpPeESAE Y e Pn'r"-'Eﬂ'“l-"’l inforiores (S PR AT ] ¥ jg cada e, Se s resina OO
parn unir las partes en 8. El pasmadar en 4! thene § puli ¥ ol de  tene 3 pulg.
Detormine: (a) ol safiserzo cortante on ol pasador A, 'b:']:iﬂﬁlﬂ'mﬂﬂl'l‘-ﬂ-.Hw-nh al

pasador , () el mayer saluerzo normal on ol conector ABRC, () ol ealueres

cortante medio en lns superficies adheridas en 8. () o) eafu 2
to on el conector . sfuerzo de aplastamien

Problema 2

El motor slectnico eperce un par de torskdn de BO0 N'm sobre & efe de acero ABCD
mwnwmm-.mmﬂmﬂnwu
el diametro del eje sea uniforme desde A hasta D y que & anguic de giro entre A y D
no exceda 1.3°. 51 w8 sabe que & conante maximo debe ser mendr o igual a 50 MPa
y que G = TT GPa, defermine & dametro gue pusde utillzarse para & aje.

Solucion:

Usando ol DCL y de las ecuaciones de -
equilibrio tenamos que:

UZT=E| \l(:s{ ' g
I P:
=T+ J00N - m + 500N - =0 ! t"“--...___‘

E i

[T, = BOON - m L] S

Ahora bien, podemos calcular el diametro de paal
dos maneras, una serda con (a ecuacidn de
esfuerzo de core por torsion v la ofra por la ecuacidn de deformacidn angular;

vamos a calcular ambas ecuaciones y se escogera el diametro gque nos de mayor,

PERUANA UNIVERSITY LOS ANDES FACULTY OF ENGINEERING ACADEMIC SCHOOL: CIVIL ENGINEERING SUBJECT: RESISTANCE OF MATERIALS I SECTION: B1 SUBJECT: Practices Resolved Members: AYALA FLORES LEONOR XIOMAR FREY G00541K YALI ROJAS HANS H00893A PRESENTATION: This group work is about the practice of
what has been learned in class, since the work has been developed collecting practices and exercises developed by each of the members presented, for that how to have a better vision than the issue of resistance of materials I. This work contains information on the teal part in general terms, and what the advisor of the course in the course of each
week and class contributed to Each of us in order to identify any problem and develop it in a rose acquired imiento. Finally we thank the engineer for his time and dedication to the students of the class, since through the examples and explanation of the engineer, they make open and general knowledge about the understanding of this course of
resistance of materials I. Index: Solved topics: - - - Unitary effort Deformation Hear stresses Support or crushing stresses Deformation stresses Indeterminate systems Efforts by temperature application to the deformation Unit effort 1. A round steel rod of 1 diameter bouched is attached to a 15000LB tension load. Determine the effort in the rod.
Solution: diameter = 1pulg p = 15000lb A =i€ d2/4a =1€ x12/4a = 0.785s = p/as = 15000/0.785 s = 19098.59 1b/in2. 2. A 3 -inch side cube supports a 42K compression force. Find the compression effort. SOLUTION: P diameter = 3 p = 42K = 42000LB S? =S =S = 3x3 S = 4666.67 PSI 3. A brass tube supports an axial load of 2500 1b. If the
exterior diameter is 2 in. And the interior is 1 in. What is the compression effort in the cylinder? SOLUTION: P = 2500 lb External diameter = 2 in inner diameter = 1in S = p/as =2500/aa€xof2/4a¢a€0331lb/ina=aad€xo0f2/4a¢a€a€ae€xdi2/4 4. Athreaded steel rod of 1 a,a% in. Of diameter supports a tension load of 26 k. Determine the
effort in a section through the body of the rod. SOLUTION: DIAMETER = 1 §,8% in p = 26K = 26000 lb s =? S = 26000/a 4 € (1 x 3,a%) 2/4 s = 14712.99 lb/in2. 5. A 1 -in -steel rod of diameter steel supports a tension load. The tension effort should not exceed 18000LB/PLG2. Determine the maximum load that can be applied. SOLUTION: DIAMETER
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