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Q: . An open cylindrical tank 1.2 meters in diameter and 2.1 meters high is 2/3 full of water.
After ro...
A: 

Q: Write about classification of pumps and What is the basic difference between Positive displacement a...
A:    A pump is a mechanical device that uses electrical energy to move fluids or slurries. Direct lift...

Q: Unit of kinematic viscosity?
A: Given data
What is the unit of kinematic viscosity. 

Q: A piston cylinder contains 0.72 kg of air
initially at 600 kPa and 225 °C, now the
air expands in a ...
A: GIVEN DATA-
MASS m=0.72kg
P1=600KPa
T1=225'C=225+273=498K
P2=125KPa
T2=25'C=25+273=298K
WE HAVE TO C...

Q: Using G =83 GPa, determine the maximum shearing stres
A: 

Q: A welded joint of circular shaft as shown in figure is subjected to an eccentric load of 2.5 kN.
If ...
A: 

Q: Determine stress 

Force=2 Kn

Area= 3 m2
A: sol
    given data :-
             Force=2 kN
             Area= 3 m2
     stress =?

Q: 18 |A vertical jet of water impinges on a horizontal disk
as shown. The disk assembly mass is 30 kg....
A: Given mass of thde disk m=30kgU=5m/sh=3mV=15m/sA=0.005m2

Q: titude of 10000m. Determine the gage pressure
e of plane with a velocity of 274 m/s. The density
A: 

Q: 4-130. The building slab is subjected to four parallel
column loadings. Determine the equivalent res...
A: 

Q: O Solar panels mounted with an inclination of 20°fr
O Free convection only
O Free convection and win...
A: Metering Chamber
Its motivation is to accommodate the control and estimation of air temperatures and...

Q: Define NPSH of a pump. What is the difference between NPSHR and NPSHA?
A: Given Data :
NPSH

Q: 14) A cam operating roller follower has the following dimensions, radius of base and
nose circle as ...
A: As per student request I am answering 14th question 

Q: Determine the force in members CF of the truss. State if the members are in
tension or compression. ...
A: GIVEN DATA-
A PLANE TRUSS GIVEN
WE HAVE TO FIND FORCE IN MEMBER CF

Q: Draw schematically the XRD pattern of crystalline, amorphous and Nanocrystalline materials.
A: 

Q: Write down berniullis equation
A: It is required to write Bernoulli equation

Q: Part A
ed by a smooth thrust bearing at A
mearing at B.
If P = 20 kN , determine the absolute maxi
E...
A: Given data
Force = 25kN
Outer dia = 80mm
Inner dia= 60 mm
 

Q: /elop a
ithematical
ind plow
sh
considering the mass, elasticity, and damping of the tires, shock ab...
A: A tractor and plow
Damping of tires eventually leads to an increase in the temperature of the tire a...

Q: ustomers arrive at a ticket counter at a rate of 50 per hour and tickets are issued in the order of ...
A: Given:Arrival rate of customer=50/hTime taken to issuing the ticket=1 min

Q: A disc is rolling on horizontal plan without slipping as
shown in given figure. Point P has linear v...
A: Given: A disc rolling on horizontal plane without slipping,Velocity of point P, Vp=1 m/s

Q: 5. The combined drive wheels of a front - wheel - drive automobile are acted on by a 7000 N normal
r...
A: 

Q: 10) A six-link chain with no higher pairs has 5 binary joints and 1 ternary joint. The chain
is best...
A: Dear student,
                    According to the guidelines I am allowed to answer only one proble...

Q: Which of the following screwdrivers is like a Phillips but has a flatter and blunter tip?
a.Standard...
A: Given Data :
Screwdrivers
Phillips

Q: A crate is supported by a cable and spring. The spring has unstreached length of 2m. Calculate
stiff...
A: Given:m=40 KgL=2 m

Q: The distance between two parallel shafts is 20 mm and they are connected by an
Oldham's coupling. Th...
A: Given,
Distance between two parallel shafts = r = 20 mm = 0.02 m
Rotational speed of driving shaft =...

Q: 1- Determine the moment of the force about point O. Neglect th
thickness of the member.
500 N
300 N
...
A: Given

Q: The applied shear force is V = 14 kip.
3 in.
1 in.
3 in.
1 in.
1 in.
Part A
Determine the maximum sh...
A: Shear stress is the force tending to cause deformation of a material by slippage along a plane or pl...

Q: ximize
Z = 10x1 + 20x2,
A: 

Q: METHODS OF RESEARCH
A: Given
Research
To find
Fundamental research
Quantitative Research
Qualitative Research

Q: 1- When we can consider that the body is completely in equilibrium state in
terms of the forces and ...
A: Since we answer one question at a time, we will answer the first one. Please submit the question aga...

Q: The work needed to isentropically compress 5 kg of air in a cylinder at 500 kPa and 600°C to 6 MPa
i...
A: 

Q: A heat pump absorbs 10 kW of heat from outside environment at 250 K While absorbing 15 kW of work. I...
A: As per given data,
Heat absorbed from outside environment = Q1 = 10 kW
Work done = W = 15 kW
 
Heat ...

Q: The block A starts at y=0 and then moves
upward due to the force, F, in the cable. The
block has an ...
A: 

Q: 1) Two parallel shaft connected by pure rolling turn in the same direction and having
a speed ratio ...
A: Kutzback equation for degree of freedom
 
F = 3 (n-1) - 2j - h
 
n is number of links
j is number of...

Q: 3) If the number of links in a mechanism is 6, the number of pairs would be
A: Dear student,
                    According to the guidelines I am allowed to answer only one proble...

Q: 3-19. Determine the unstretched length of DB to hold the
40-kg crate in the position shown. Take k =...
A: 

Q: A 10" in diameter helical gear carries a torque of 3,000 in-lb. It has 20 deg. Involute stub teeth a...
A: 

Q: vibrations, please help
A: 

Q: 6.21-6.38 For the beam shown, derive the expressions for V and M, and draw
the shear force and bendi...
A: For a step-by-step solution have a look through the attached pictures of the solution. The required ...

Q: The ratio of the slopes of
A: Given;
For an ideal gas, a gas constant pressure line and a constant volumeline intersact at a point...

Q: Revie
Determine the web's shear stress at A.
Express your answer to three significant figures and in...
A: Find the shear stess at point A and B
Given shear force = 26 kN

Q: After reading this discussion you be able to know the operating procedure of electrical power and hy...
A: The operating procedure for the electrical power tool operating heat gun is as follows,

Create the ...

Q: velocity of 3.60m/s² safely without skidding when approaching the next stop on the road.
a. Draw the...
A: 

Q: Consider oscillations of a circular membrane with fixed boundary. The oscillations are
described by ...
A: A two-layered versatile film under strain can uphold cross over vibrations. The properties of a roma...

Q: Discuss how the defects allow a metal to plastically deform
A: Given Data :
Defects
Plastical deformation 

Q: Fluid flows through a pipe with 2 elbows
and a valve for which the values of K are
1 and 5, respecti...
A: Loss coefficient for elbow, Kel=1Loss coefficient for valve, KV=5Pipe diameter, d=0.1 mFluid velocit...

Q: Part A
The beam in (Figure 1) is made from three boards
nailed together as shown.
If the moment acti...
A: Now, here given Moment M = 580 N.m
The given dimensions of beam are in figure , by using them we can...

Q: A steel bar 20 mm in diameter
of 0.25 min/rev with a depth of
rotational speed of the workpie
materi...
A: feed(f)=0.25mm/rev
depth of cut(d)=4mm

Q: ind these set of values in the steam table:
Saturated Steam Enthalpy:(h)

8.@200F
9.@500K
10@ 1000R
A: To determine the enthalpy of saturated steam at given conditions.




[image: icon]
Concept explainers
[image: button]

Combined Loading

Any functioning component, such as machine parts, structural members, pressure vessels, and so on, are all under the influence of more than one force. When anybody is under the influence of more than one force such as shear forces, bending moments, axial forces, torsion, and so on, then such body is said to be under combined loading. A very practical example of combined loading is the crankshaft of an internal combustion engine (IC engine). The crankshaft of the IC engine is under high rpm, which is caused due to the torsional forces. Due to the presence of piston, counterbalances, and internal imbalances, the crankshaft experiences lateral forces and due to the rise in temperature, the crankshaft undergoes thermal expansion, which pulls the crankshaft along the axial direction and lateral direction. The presence of unbalanced loads along the periphery of the crankshaft also induces a bending moment.
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21. A shaft made of 40 C 8 steel is used to drive a machine. It rotates at 1500 r.p.m. The pulleys A, B and
the bearings C, D are located as shown in Fig. 14.21. The belt tensions are also shown in the figure.
350 N
165 N 330 N
A.
B
135 N
45
+ 200
-200-
300
-200-
300
All dimensions in mm.
Fig. 14.21
Determine the diameter of the shaft. The permissible shear stress for the shaft material is 100 MPa.
The combined shock and fatigue factor applied to bending and torsion are 1.5 and 1.2 respectively.
[Ans. 25 mm)
16. The shaft, as shown in Fig. 14.20, is driven by pulley B from an electric motor. Another belt
from pulley A is running a compressor. The belt tensions for pulley A are 1500 N and 600 N. The
of belt tensions for pulley B is 3.5.
B
D.
•..
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This question has been solved!
Explore an expertly crafted, step-by-step solution for a thorough understanding of key concepts.

SEE SOLUTIONCheck out a sample Q&A here

Step 1 Given-Data
VIEW


Step 2
VIEW

Step 3
VIEW

Step 4
VIEW

Step 5 Final Answer
VIEW
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Step by step
Solved in 5 steps with 4 images
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Learn more about Combined Loading
Need a deep-dive on the concept behind this application? Look no further. Learn more about this topic, mechanical-engineering and related others by exploring similar questions and additional content below.
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	A shaft made of steel receives 7.5 kW power at 1500 r.p.m. A pulley mounted on the shaft as shownin Fig. 14.19 has ratio of belt tensions 4.The gear forces are as follows :Ft = 1590 N; Fr = 580 NFig. 14.19Design the shaft diameter by maximum shear stress theory. The shaft material has the followingproperties :Ultimate tensile strength = 720 MPa; Yield strength = 380 MPa; Factor of safety = 1.5.[Ans. 20 mm




A shaft made of steel receives 7.5 kW power at 1500 rpm. A pulley mounted on the shaft as shown in Fig. has ratio of belt tensions 4. The gear forces are as follows:
Ft = 1590 N; Fr=580 N
Designe the shaft diameter by maximum shear stress theory. The shaft material has the following properties:
Ultimate tensile strength = 720 MPa: Yield strength = 380 MPa: Factor of safety = 1.5




campute the bending stress number for the goer pair described by the given data

beLow.

KS= 1,      Km= 1,21, 
F= 2.00 in,
DP= 3,33 in,    NG= 70, 
Np=20      hp = 1750v. p.m, 
Av=11, Pd =6,
Tp= 900ib
V1= 1527  ft/min
The matarial used for pinion a gear is cast iron






	Two shafts, one solid the other one hollow, are connected end to end by meansof a coupling in which there are 8 screws on the pitch diameter D = 250 mm.The solid shaft has diameter d = 50 mm and transfers the power P = 500 kW at 75 rev/s.The external diameter of the hollow shaft is dex = 75 mm.Note: All parts of the system must be equally strong, and able to transfer the requiredpowerCalculate:(a) The internal diameter di of the hollow shaft(b) The diameter of the bolts db connecting the two shafts(c) If the hollow shaft has to be replaced by a rectangular hollow cross-section withouter dimensions b x h and uniform wall thickness of 4 mm.Calculate the values b, h while following the request to keep h = 2b




An engine of a motor vehicle with a wheel diameter of 712 mm develops 50 kW at 2,000 rpm combined efficiencyof the differential and transmission is 75% with an over-all speed reduction to. 1 determine he torque to bedelivered by the clutch N-m.




Determine the thermal shock resistance for a tool steel with the following
properties: tensile strength σ = 2000MPa, thermal conductivity k = 51.9 W/m℃,
elastic modulus E = 200 000 MPa, and thermal expansion coefficient α = 12.1
m/m℃.A fix inclined-plane thrust bearing is designed to carry a total normal load of 50kN at optimum capacity with the following specifications: ro = 100mm, ri = 50mm, N = 3600 rpm, l/b = 1, b = 40mm, hi – h0 = 25 μm and SAE 20 oil is used with an inlet temperature of 55℃ (μd = 29 cP). Determine the minimum film thickness assuming that the change in oil is negligible.






	A shaft made of steel receives 7.5 kW power at 1500 r.p.m. A pulley mounted on the shaft as shown in Fig. 14.19 has ratio of belt tensions 4.The gear forces are as follows : Ft = 1590 N; Fr = 580 N . Design the shaft diameter by maximum shear stress theory. The shaft material has the following properties : Ultimate tensile strength = 720 MPa; Yield strength = 380 MPa; Factor of safety = 1.5.




A selfpropelled truck of total mass 25 tonnes and wheel diameter 750 mm runs on a track forwhich the resistance is 180 N per tonne. The engine develops 60 kW at its maximum speed of 2400r.p.m. and drives the axle through a gear box. Determine : 1. the time to reach full speed from reston the level if the gear reduction ratio is 10 to 1 Assume the engine torque to be constant and agearing efficiency of 94 per cent, and 2. the gear ratio required to give an acceleration of 0.15 m/s2on an up gradient of 1 in 70 assuming a gearing efficiency of 90 per cent.




The disc clutch of an automobile is carried on a 2-inch 6-splined shaft and not to slide under load. The nominal dimensions are as follows: b = 0.25 D; t = 0.075 D and d = 0.85 D. The hub length of 150 % of shaft diameter. Determine the total horsepower transmitted at 3,600 rpm, if the yield strength of the shaft is 1,400 psi






	Mechanical design


The maximum load in a rotating shaft is subjected to bending moment of 1 kN.m and a torque of 1 kN.m.  The member is made of steel the Ultimate Tensile Strength 440 MPa, Yield Tensile Strength 370 MPa.  With a safety factor of 4, kt = km = 1.5 and keyway stress consternation is presented.  According to the maximum shear stress theory, the shaft diameter will be:

 a.  160 mm 
b.  74 mm 
C. 145 mm 
d.  92.5 mm  
e. 60 mm 
f.  66 mm




The armature shaft of a 50 kW, 580 rpm electric motor, mounted on two bearings A and B, is shown in Fig. The total magnetic pull on the armature is 5 kN and it can be assumed to be uniformly distributed over a length of 400 mm midway between the bearings. The shaft is made of steel with an ultimate tensile strength of 770 N/mm2 and yield strength of 580 N/mm2. Determine the shaft diameter using the ASME code if, kb=1.5 and kt=1.0
Assume that the pulley is keyed to the shaft.




a solid shaft is transmitting 1 mw at 240 rpm determine the daimeter of shaft exceed the mean of torque 20% take maximum shear alloy stress as 55mpa
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