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VISION OF THE INSTITUTION 

To mould true citizens who are millennium leaders and catalysts of change through 

excellence in education. 

MISSION OF THE INSTITUTION   

NCERC is committed to transform itself into a center of excellence in Learning and 

Research in Engineering and Frontier Technology and to impart quality education to mould 
technically competent citizens with moral integrity, social commitment and ethical values. 

  
We intend to facilitate our students to assimilate the latest technological know-how and to 
imbibe discipline, culture and spiritually, and to mould them in to technological giants, 

dedicated research scientists and intellectual leaders of the country who can spread the 
beams of light and happiness among the poor and the underprivileged. 

 

ABOUT DEPARTMENT 

⧫ Established in: 2002 

⧫ Course offered  :  B.Tech in Mechanical Engineering 

⧫ Approved by AICTE New Delhi and Accredited by NAAC 

Affiliated to the University of Dr. A P J Abdul Kalam Technological University  



DEPARTMENT VISION 

Producing internationally competitive Mechanical Engineers with social responsibility & 

sustainable employability through viable strategies as well as competent exposure oriented 

quality education. 

DEPARTMENT MISSION 

1. Imparting high impact education by providing conductive teaching learning 

environment.  

2. Fostering effective modes of continuous learning process with moral & ethical 

values.  

3. Enhancing leadership qualities with social commitment, professional attitude, unity, 

team spirit & communication skill.  

4. Introducing the present scenario in research & development through collaborative 

efforts blended with industry & institution.  

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates shall have strong practical & technical exposures in the field of Mechanical 
Engineering & will contribute to the society through innovation & enterprise. 

PEO2: Graduates will have the demonstrated ability to analyze, formulate & solve design 
engineering / thermal engineering / materials & manufacturing / design issues & real 

life problems. 

PEO3: Graduates will be capable of pursuing Mechanical Engineering profession with good 
communication skills, leadership qualities, team spirit & communication skills. 

PEO4: Graduates will sustain an appetite for continuous learning  by pursuing higher 
education & research in the allied areas of technology. 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 
engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 
2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first  
principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 
with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 
4. Conduct investigations of complex problems: Use research-based knowledge 

and research methods including design of experiments, analysis and interpretat ion 
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of data, and synthesis of the information to provide valid conclusions. 
5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 
complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 
knowledge to assess societal, health, safety, legal and cultural issues and the 
consequent responsibilit ies relevant to the professional engineering practice. 

7. Environment and sustainability : Understand the impact of the professional 
engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 
8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilit ies and norms of the engineering practice. 

9. Individual and teamwork: Function effectively as an individual, and as a member 
or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities 
with the engineering community and with society at large, such as, being able to 
comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 
11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 
a member and leader in a team, to manage projects and in multidisciplina ry 
environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability 

to engage in independent and life-long learning in the broadest context of 

technological change. 

 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: graduates able to apply principles of engineering, basic sciences & analytics 

including multi variant calculus & higher order partial differential equations.. 

 

PSO2: Graduates able to perform modeling, analyzing, designing & simulating 

physical systems, components & processes. 

 

PSO3: Graduates able to work professionally on mechanical systems, thermal systems 

& production systems. 

 

 

 

COURSE OUTCOMES 

 

CO1 
The students will be able to acquire knowledge and design of different types of 
clutches and brakes  

CO2 
The students will be able to understand the basics of bearings, types of bearing, 
lubrication system, design considerations and design of bearings.  

CO3 
The students will be able to understand the concept of spur gear and the basic 
procedure in design of spur gear.  
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CO4 
The students will be able to understand the concept of helical gear, bevel gear, worm 
and worm wheel & the basic procedure in design of above said gears.  

CO5 
The students will be able to acquire knowledge and design of flat belt, v belt and 
chains.  

CO6 
The students will be able to acquire basic knowledge and design of Connecting rod 
and Pressure vessels.  

 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 2 2 3 - 2 - - - - - - 2 2 3 2 

CO2 2 2 3 - 2 - - - - - - 2 2 3 2 

CO3 2 2 3 - 2 - - - - - - 2 2 3 2 

CO4 2 2 3 - 2 - - - - - - 2 2 3 2 

CO5 2 2 3 - 2 - - - - - - 2 2 3 2 

CO6 2 2 3 - 2 - - - - - - 2 2 3 2 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 
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  SET 1 Total Pages: 2  

Reg No.:_______________  Name:__________________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

EIGHTH SEMESTER B.TECH DEGREE EXAMINATION, MAY2020 

Course Code: ME 402 

Course Name: Design of Machine Elements-II 

Max. Marks: 100  Duration:2 Hour 15 Minutes  

Use of design data book is permitted  

Missing data may be suitably assumed 

PART A 

  Answer any two full questions, each carries 15 mark Marks 

1 a) A multiple disc plate consists of five steel plates and four bronze plates. The inner 

and outer diameter of the friction discs are 76 mm and 150 mm respectively. The 

co-efficient of friction is 0.1 and the intensity of pressure on friction lining is 

limited to 0.3 N/ mm2. Calculate the force to engage clutch and power transmitting 

capacity at 750 rpm.  

(10) 

 b) Give an account on self-energizing and self-locking conditions in brakes. (5) 

2 a) A single row angular contact ball bearing number 310 is used for an axial flow 

compressor. The bearing is to carry a radial load of 2500 N and an axial or thrust 

load of 1500 N. Assuming light shock load. Determine the rating life of the 

bearing. 

(10) 

 b) Why it is necessary to dissipate the heat generated when clutches operate.  (5) 

3  A journal bearing of a centrifugal pump running at 1740 rpm, has to support a 

steady load of 8 kN. The journal diameter from trial calculation is found to be 120 

mm. Design suitable journal bearing for the pump to operate under hydrodynamic 

condition.                        

(15) 

PART B  

Answer any two full questions, each carries 15 marks. 
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4  Design a pair of spur gears to transmit 20 kW at a pinion speed of 1400 rpm. The 

transmission ratio is 4. The material for pinion and gear are 15Ni2Cr Mo15 and 

C45 respectively. The pressure angle of gear and pinion is 20°.    

(15) 

5 a) Design 20 degree involute worm gear to transmit 10 kW with worm rotating at 

1400 rpm and to obtain a speed reduction of 12:1. The distance between the shafts 

is 225 mm. 

(10) 

 b) Differentiate crown gear and miter gear.                                             (5) 

6  Design a suitable gear drive to transmit 2 kW at 1440 rpm between two shafts at 

right angles. Select suitable materials for the gears. 

(15) 

PART C 

Answer any two full questions, each carries 20 marks. 

7 a) Design a connecting rod for a petrol engine for the following data: 

Diameter of the piston                   =          68 mm 

Stroke length                                 =          80 mm 

Length of connecting rod              =          160 mm 

Maximum explosion pressure       =          3.5 N/ mm2 

Mass of reciprocating parts           =          2.5 kg 

Speed                                             =          4000 rpm 

Compression ratio                         =          8 :1 

(16) 

 b) In what way a thin cylinder is differed from a thick cylinder. (4) 

8 a) Select a flat belt to drive a mill at 250 rpm from a 10 KW, 730 rpm motor. Centre 

distance is to be around 2m. The mill shaft pulley is of 1m diameter. 

(12) 

 b) Write short notes on galling of roller chains.                                      (4) 

 c) Discuss the effect of centrifugal tension on power transmission in belt drive. (4) 

9 a) Design a chain drive to actuate a compressor from a 10KW electric motor at 960 

rpm. The compressor speed is to be 350 rpm. Minimum centre distance should be 

(12) 
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0.5m. Motor is mounted on an auxiliary bed. Compressor is to work for 8 

hours/day.         

 b) A steel tank having an internal diameter of 2.5 m is required to withstand an 

internal fluid pressure of 25N/mm2. The tensile and compressive elastic strength 

of the material is 200N/mm2. Find the thickness of the wall of the tank if the 

working value of the circumferential stress is two-third of the tensile elastic 

strength.                                        

(8) 

**** 
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QUESTION BANK 

MODULE I 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

1 What are the general considerations that must be observed in the design of 

friction clutches?  

CO1 K2 

2 A single plate clutch, effective on both sides, is required to transmit 25 kW at 
4000 r.p.m. Determine the inner and outer diameter of friction surface if the co-

efficient of friction is 0.23, ratio of diameter is 1.25 and the maximum pressure 
is not to exceed o.1 N/mm2. Also, determine the axial thrust to be provided by 

springs. Assume the theory of uniform wear. 

CO1 K5 

3 The block brake, as shown in Figure, provides a braking torque of 360 N-m. The 
diameter of the brake drum is 300 mm. The co-efficient of friction is 0.3. Find: 
 (i) The force (P) to be applied on the end of the lever for the clockwise and counter 

clockwise rotation of the brake drum; and 
 (ii) The location of the pivot or fulcrum to make the brake self-locking for the 

clockwise rotation of the brake drum.  
 

 
 

CO1 K5 

4 Give an account on self-energizing and self-locking conditions in brakes.  CO1 K2 

5 How does the function of a brake differ from that of a clutch?  CO1 K2 

6 A multiple disc plate consists of five steel plates and four bronze plates. The inner 

and outer diameter of the friction discs are 76mm and 150mm respectively. The 
co-efficient of friction is 0.1 and the intensity of pressure on friction lining is 
limited to 0.3 N/ mm2. Calculate the force to engage clutch and power 

transmitting capacity at 750 rpm  

CO1 K5 

7 A differential band brake, as shown in fig, has an angle of contact of 2250. The band 
has a compressed woven lining and bears against a cast iron drum of 350 mm 

diameter. The brake is to sustain a torque of 350 N-m and the coefficient of friction 
between the band and the drum is 0.3. Find 1. The necessary fore (P) for the 
clockwise and anti-clockwise rotation of the drum; and 2. The value of ‘OA’ for the 

brake to be self-locking, when the drum rotates clockwise. 
 

CO1 K6 

Knowledge Level 
(KL) 

K1 : Remembering K3:Applying K5: Evaluating 

Course Outcome 

(CO) 

K2: Understanding K4: Analysing K6: Creating  
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8 Why it is necessary to dissipate the heat generated when clutches operate.                  CO1 K2 

9 What are the procedures involved in designing a block brake  CO1 K2 

10 A centrifugal clutch is to be designed 15KW at 900 rpm. The shoes are 4 in 
number. The speed at which the engagement begins is 3/4th of the running speed. 

The inside radius of the pulley is 150 mm. The shoes are lined with ferrodo for 
which the co-efficient of friction may be taken as 0.23. Determine (1) mass of 

shoes (2) size of the shoes 

CO1 K6 

11 In a band and block brake, the band is lined with 12 blocks, each of which 
subtends an angle of 200 at the drum centre. The two ends of the band are attached 

to a differential brake-lever at the distance of 40 mm and 160 mm from fulcrum 
in such a way that the longer distance is nearer to the actuating force. Find the 
force required at the end of the lever 1.2 metre long from fulcrum to give a torque 

of 4kN-m. The diameter of the brake drum is 1 metre and the coefficient of 
friction between the blocks and the drum is 0.25.  

CO1 K6 

12 Give an account on self-energizing and self-locking conditions in brakes CO1 K2 

 

MODULE II 

1 A journal bearing of a centrifugal pump running at 1740 rpm, has to support a 
steady load of 8kN. The journal diameter from trial calculation is found to be 120 

mm. Design suitable journal bearing for the pump to operate under hydrodynamic 
condition 

CO2 K6 

2 What is meant by the rating life of a bearing?  CO2 K2 

3 A bearing is required to carry 4500N stationary radial load. The shaft rotates at 
1000 rpm and the life desired is 30000 hours. The running conditions are steady 

without shock loading. Select a suitable bearing  

CO2 K6 

4 Describe about Sommerfield number.  CO2 K2 

5 A single row angular contact ball bearing number 310 is used for an axial flow 
compressor. The bearing is to carry a radial load of 2500 N and an axial or 

Thrust load of 1500 N. Assuming light shock load. Determine the rating life of 
the bearing.   

CO2 K6 

6 Give an account on dynamic equivalent load in bearings  CO2 K2 

7 A bearing is to carry 7,000 N radial load and 4,000 N thrust load. The shaft 
rotates at 1500 rpm. For smooth load and 8 hrs per day service for 5 years (a) 

Select a deep groove ball bearing; (b) Compute the 90% of the life bearing and 
the probability of the selected bearing serving the above life 

CO2 K6 
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8 Explain the principle hydrodynamic lubrication  CO2 K2 

9 Design a journal bearing for a centrifugal pump to the following specifications; 

diameter of the journal = 75 mm, speed of the journal = 1140 rpm and load n each 
journal=11500N  

CO2 K5 

10 Define the term bearing characteristic number  CO2 K2 

 

MODULE III 

1 State and prove law of gearing CO3 K2 

2 Why gear design is to be checked for beam strength and compressive strength?         CO3 K3 

3 Design a pair of spur gears to transmit 20 kW at a pinion speed of 1400 rpm. The 
transmission ratio is 4. The material for pinion and gear are 15Ni2Cr Mo15 and 

C45 respectively. The pressure angle of gear and pinion is 20°.  

CO3 K5 

4 Discuss the modes of gear failures  CO3 K2 

5 Explain Lewis equation  CO3 K2 

6 What condition must be satisfied for a pair of spur gears to have a constant 
velocity ratio?  

CO3 K2 

7 Design the teeth for a pair of cut-teeth spur gears with 20° full depth teeth to be 
made of nickeled chromium steel. The gears are to be transmitting 45 kW at 3000 

rpm of the pinion. The pinion has 21 teeth and the gear has 25 teeth. Find the 
module, face width and diameter for continuous service  

CO3 K5 

8 What do you mean by backlash in gears?  CO3 K2 

9 Write short notes on Buckingham’s equation for dynamic load  CO3 K2 

10 What is dynamic load in gear drive? How it could be avoided?  CO3 K2 

11 Design the teeth for a pair of cut-teeth spur gears with 20° full depth teeth to be made 

of nickeled chromium steel. The gears are to be transmitting 45 kW at 3000 rpm of 

the pinion. The pinion has 21 teeth and the gear has 25 teeth. Find the module, face 

width and diameter for continuous service.    

CO3 K6 

12 Discuss the modes of gear failures  CO3 K2 

 

MODULE IV 

1 Differentiate crown gear and miter gear  CO4 K2 

2 What is virtual number of teeth in bevel gear and state its significance? CO4 K2 

3 A pair of parallel helical gears consists of an 18 teeth pinion meshing with a 45 
teeth gear and 75 kW power at 2000 rpm is supplied to the pinion. The normal 

module is 6mm and pressure angle 20°. Determine the tangential, radial and axial 
components of the resultant tooth force between the meshing teeth, if the helix 

angle is 23°.  

CO4 K5 
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4 Design 20 degree involute worm gear to transmit 10 kW with worm rotating at 
1400 rpm and to obtain a speed reduction of 12:1. The distance between the shafts 
is 225 mm  

CO4 K6 

5 Give a brief account for skew gears  CO4 K2 

6 What is helix angle? How this angle differentiate helical gear from spur gear.    CO4 K2 

7 A pair of helical gears with 30° helix angle is used to transmit 15 kw at 10,000 

rpm of the pinion. The velocity ratio is 4:1. Both the gears are to be made of 
hardened steel of static strength 100 N/mm2. The gears are 20° stub and the pinion 
is to have 24 teeth. The face width may be taken as 14 times the module. Find the 

module and face width from the stand point of strength and check the gears for 
wear.  

CO4 K5 

8 A pair of straight bevel gear is required to transmit 10 kW at 500 rpm from the 

motor shaft to another shaft at 250 rpm. The pinion has 24 teeth. The pressure 
angle is 20 degree. If the shaft axes are at right angles to each other, find the 
module, face width, addendum outside diameter and slant height. The gears are 

capable of withstanding a static stress of 60 MPa. The face wid th may be taken 
as ¼ of the slant height of the pitch cone . 

CO4 K5 

9 1 kW of power is transmitted to the worm shaft at 720 rpm. The number of threads of 
worm is four with 50 mm pitch circle diameter. The worm wheel has 30 teeth with 5 mm 

module. Calculate the rubbing velocity, Efficiency of the worm gear and the power 
lost in friction.  

CO4 K5 

 

MODULE V 

1 Discuss the effect of centrifugal tension on power transmission in belt drive. CO5 K4 

2 When do we prefer a V-belt to a flat-belt?                                                    CO5 K2 

3 Design a flat belt drive for a stone crushing machine. The power is transmitted 

from a 20 kW motor running at 1200 rpm to the machine running at 260 rpm. 
The diameter of machine pulley is 1 m. 

CO5 K6 

4 Select a suitable V-belt and design the drive for a wet grinder. Power is available 

from a 0.5KW motor running at 750 rpm. Drum speed is to be about 100 rpm. 
Drive is to be compact.  

CO5 K5 

5 Explain the term “Crowning of pulley” and also state” law of belting”.                                                                                                                                                  CO5 K2 

6 Analyze the chordal or polygonal action of a roller chain CO5 K4 

7 Select a flat belt to drive a mill at 250 rpm from a 10 KW, 730 rpm motor. Centre 
distance is to be around 2m. The mill shaft pulley is of 1m diameter. 

  

CO5 K5 

8 A motor driven blower is to run at 650 rpm driven by an electric motor of 7.5KW at 
1800 rpm. Design a V-belt. 

  

CO5 K5 

9 Explain briefly about creep in belts and ply in belts.                                         CO5 K2 

10 Write short notes on galling of roller chains.                                      CO5 K2 

 

MODULE VI 
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1 Explain why I section is usually preferred in the case of a connecting rod? CO6 K2 

2 Under what force, the big end bolts and caps are designed. CO6 K2 

3 Design a connecting rod of I cross section for an IC engine running at 1800 rpm and 

developing a max pressure of 3.15 N/mm2. The diameter of the piston is 100 mm, 
mass of the reciprocating parts per cylinder is 2.25 Kg, length of the connecting rod 

is 380mm, stroke of the piston is 190mm and compression ratio is 6:1. Take a factor 
of safety of 6 for the design. The max allowable bearing pressure at big end and the 
small end are respectively 10 N/mm2 and 15 N/mm2. The density of material of the 

rod may be taken as 8000 Kg/m3 and allowable stress in the bolts as 85N/mm2 and 
the cap as 80 N/mm2.  

 

CO6 K6 

4 A seamless cylinder with a storage capacity of 0.025m3 is subjected to an internal 
pressure of 8 MPa. The length of the cylinder is twice its internal diameter. The 
cylinder is made of plain carbon steel 20C8. (Ultimate stress is 380 MPa and 

Factor of safety is 2.5). Determine the dimensions of the cylinder.  

CO6 K5 

5 Discuss the materials commonly used for making the connecting rod. Give 
reasons. 

CO6 K2 

6 In what way a thin cylinder is differed from a thick cylinder.           CO6 K4 

7 Design the connecting rod of a steam engine to the following data: 

    Length of the connecting rod = 825 mm, Dia. of the crank pin= 155 mm. Dia. of 
the cross head pin= 95mm, Max. Load on the pin= 148720N. The rod is to be made 
of circular cross section and made hollow by boring a central hole of 28mm Dia. 

throughout the length.    
  

CO6 K6 

8 A steel tank having an internal diameter of 2.5 m is required to withstand an internal 

fluid pressure of 25N/mm2. The tensile and compressive elastic strength of the 

material is 200N/mm2. Find the thickness of the wall of the tank if the working value 

of the circumferential stress is two-third of the tensile elastic strength  

CO6 K5 

9 Determine the dimensions of cross-section of the connecting rod for a diesel 
engine with the following data; 

Cylinder bore= 100mm, length of connecting rod = 350mm, Max gas pressure = 4 
MPa and take factor of safety as 6. 
 

CO6 K5 

10 Determine the dimensions of small end and big end bearings of the connecting rod 

for a diesel engine with the following data; 
Cylinder bore=100mm, Max gas pressure = 4 MPa, (l/d) ratio for piston pin 

bearing=2, (l/d) ratio for crank pin bearing=1.3, Allowable bearing pressure for 
piston pin bearing=12 MPa, Allowable bearing pressure for crank pin bearing = 7.5 
MPa 

 

CO6 K6 

11 The following data is given for the cap and bolts of the big end of connecting rod; 
Engine speed = 1800 rpm, Length of connecting rod=350 mm, Length of stroke=175 

mm, Mass of reciprocating parts =2.5 kg, length of crank pin=76mm, diameter of 
crank pin=58mm, thickness of bearing bush=3mm, Permissible tensile stress for 

bolt= 60 MPa and Permissible tensile stress for cap= 80 MPa. Calculate the nominal 
diameter of the bolt s and thickness of cap for the big end. 
 

CO6 K6 
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Bevel Gear
Theory
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Bevel Gears
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Equivalent or Formative or Virtual number of 
teeth for bevel gears( Zv)
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Tooth stress or strength of gears
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Dynamic Load for Bevel Gears
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Wear strength of Bevel Gears
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Forces Acting on Bevel Gear
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Galling is a form of wear caused by adhesion between sliding surfaces. When a material galls, 
some of it is pulled with the contacting surface, especially if there is a large amount of force 
compressing the surfaces together. Galling is caused by a combination 
of friction and adhesion between the surfaces, followed by slipping and tearing of  crystal 
structure beneath the surface. This will generally leave some material stuck or even friction 
welded to the adjacent surface, whereas the galled material may appear gouged with balled -up or 

torn lumps of material stuck to its surface. 

Galling is most commonly found in metal surfaces that are in sliding contact with each other. It is 
especially common where there is inadequate lubrication between the surfaces. However, certain 
metals will generally be more prone to galling, due to the atomic structure of their crystals. For 
example, aluminium is a metal that will gall very easily, whereas annealed (softened)  steel is 
slightly more resistant to galling. Steel that is fully hardened is very resistant to galling.  

Galling is a common problem in most applications where metals slide while in contact with other 
metals. This can happen regardless of whether the metals are the same or of different 
kinds. Alloys such as brass and bronze are often chosen for bearings, bushings, and other sliding 
applications because of their resistance to galling, as well as other forms of  mechanical abrasion. 

 

Galling is adhesive wear that is caused by microscopic transfer of material between metallic 
surfaces, during transverse motion (sliding). It occurs frequently whenever metal surfaces are in 
contact, sliding against each other, especially with poor lubrication. It often occurs in high load, low 
speed applications, but also in high-speed applications with very little load. Galling is a common 
problem in sheet metal forming, bearings and pistons in engines, hydraulic cylinders, air motors, 
and many other industrial operations. Galling is distinct from gouging or scratching in that it involves 
the visible transfer of material as it is adhesively pulled (mechanically spalled) from one surface, 
leaving it stuck to the other in the form of a raised lump (gall). Unlike other forms of wear, galling 
is usually not a gradual process, but occurs quickly and spreads rapidly as the raised lumps induce 
more galling. It can often occur in screws and bolts, causing the threads to seize and tear free from 

either the fastener or the hole. In extreme cases, the bolt may seize without stripping the threads, 
which can lead to breakage of the fastener or the tool turning it.  Threaded inserts of hardened steel 
are often used in metals like aluminium or stainless steel that can gall easily.[1] 

Galling requires two properties common to most metals, cohesion through metallic-
bonding attractions and plasticity (the ability to deform without breaking). The tendency of a 
material to gall is affected by the ductility of the material. Typically, hardened materials are more 
resistant to galling whereas softer materials of the same type will gall more readily. The propensity 
of a material to gall is also affected by the specific arrangement of the atoms, because crystals 
arranged in a face-centered cubic (FCC) lattice will usually allow material-transfer to a greater 
degree than a body-centered cubic (BCC). This is because a face-centered cubic has a greater 

tendency to produce dislocations in the crystal lattice, which are defects that allow the lattice to 
shift, or "cross-slip," making the metal more prone to galling. However, if the metal has a high 
number of stacking faults (a difference in stacking sequence between atomic planes) it will be less 
apt to cross-slip at the dislocations. Therefore, a material's resistance to galling is usually 
determined by its stacking-fault energy. A material with high stacking-fault energy, such as 
aluminium or titanium, will be far more susceptible to galling than materials with low stacking-fault 
energy, like copper, bronze, or gold. Conversely, materials with a hexagonal close packed (HCP) 
structure and a high c/a ratio, such as cobalt-based alloys, are extremely resistant to galling. [2] 

Galling occurs initially with material transfer from individual grains, on a microscopic scale, which 
become stuck or even diffusion welded to the adjacent surface. This transfer can be enhanced if 

one or both metals form a thin layer of hard oxides with high coefficients of friction, such as those 
found on aluminum or stainless-steel. As the lump grows it pushes against the adjacent material 
and begins forcing them apart, concentrating a majority of the friction heat-energy into a very small 
area. This in turn causes more adhesion and material build-up. The localized heat increases the 
plasticity of the galled surface, deforming the metal, until the lump breaks through the surface and 
begins plowing up large amounts of material from the galled surface. Methods of preventing galling 
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include the use of  lubricants like grease and oil, low-friction coatings and thin-film deposits 
like molybdenum disulfide or titanium nitride, and increasing the surface hardness of  the metals 
using processes such as case hardening and induction hardening. 
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Selection of a chain drive 
Design a chain drive to actuate a compressor from a 10KW electric motor running at 960 

rpm. The compressor speed is to be 350 rpm. Minimum centre distance should be 0.5m. 
Motor is mounted on an auxiliary bed. Compressor is to work for 8 hours/day.                                                  

 

 

Given Data: 

Power = 10 kWMotor Speed = 960 rpmCompressor speed = 350 rpmCentre 

distance, a = 0.5 mMotor mounted on auxiliary bedService required: 8 
hrs/day.  
 

Solution: 

Let the operating chain may be a roller chain (PSG 7.71)Since the optimum 
centre distance, ‘a’ is 30p to 50p (PSG 7.74) assume a=35p where ‘p’ is the 

pitch of the chain.P = (a/35) = (500/35) = 14.3 mmThe next higher standard 
pitch, p = 15.875 mm is selected from PSG 7.72Solution: 
 

Transmission ratio, i = (960/350)= 2.74For i=2.74, the number of teeth on 

pinion sprocket, Z1= 25 (assumed) (PSG 7.74)The number of teeth on wheel 

sprocket Z2=2.74 x 25 = 68.5 = 69The power that can be transmitted on the 

basis of breaking load is given by N = (Q v) / (102 n k 
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You've reached the end of your free  
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