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Unit 3: DESIGN OF TEMPORARY AND PERMANENT JOINTS 
TORSION 

PART – A 

1. How is a bolt designated?            (A/M 2009) 

 A bolt is designated by a letter M followed by nominal diameter and pitch in mm. 

2. What factors influence the amount of initial tension? 
 1. External load 2. Material used 3. Bolt diameter 

3. What is bolt of uniform strength? 
 A bolt of uniform strength has equal strength at the thread and shank portion. 

4. What are the ways to produce bolts of uniform strength? 
 1. Reducing shank diameter equal to root diameter 2.Drilling axial hole 

5. What stresses act on screw fastenings? 
 1.Initial stresses due to screwing up  2.Stresses due to external forces 3.Combined 
stresses 

6. What are the different applications of screwed fasteners? 
 The different applications of screwed fasteners are 

 a. For readily connecting & disconnecting machine parts with out damage 
 b. The parts can be rigidly connected. 

 c. Used for transmitting power. 

7. What are the advantages of screwed fasteners?                                                    (A/M 2009) 
 a. They are highly reliable in operation. 
 b. They are convenient to assemble & disassemble. 

 c. A wide range of screws can be used for various operating conditions. 
 d. They are relatively cheap to produce. 

8. Define Pitch. 
 Pitch is defined as the distance from appoint on one thread to the corresponding on the 
adjacent thread in the same axis plane. 

9. Define lead. 
 Lead is defined as the distance, which a screw thread advances axially in one rotation of 
the nut. 

10. What are the different types of metric thread? 
 1. BSW (British standard whit worth) 

 2. BSE (British standard End) 
 

11. Define term of self-locking of power screws.                (A/M 2004) (N/D 2012) (M/J 2013) 
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 If the friction angle ( φ) is greater than helix angle (α) of the power screw, the torque 
applied to lower the load will be positive, indicating that an effort is applied to lower the load. 
This type of screw is known as self-locking screw. 

12. How is bolt designated? Give example.                                              (A/M 2009, N/D 2007) 
 M30 × 2.5 
 Md × P 

 M – Major diameter of bolt 
 d – Nonimal diameter in mm 

 P – Pitch in mm. 

13. What is stud?                                                                                                           (N/D 2009) 
 A stud is a bolt in which the head is replaced by a threaded end. It passes through one of 
the parts to be connected and is screwed into the other part. 

14. What is meaning of bolt M24 X 2?                      (A/M 2008) 
 d = 24 – Nonimal diameter, P = 2 – Pitch of the bolt 

15. State the advantages of threaded joints.                      (N/D 2007) 
 a. High clamping b. Small tightening force requirement. 

16. Define welding. 
 Welding can be defined as a process of joining two similar or dissimilar metals with or 
without application of pressure along with or without addition of filler material. 

17. What are the types of welded joints? 
 1. Butt joint 2. Lap joint 3. T joint 4. Corner joint 5. Edge joint 

18. What are the two types of stresses are induced in eccentric loading of loaded jont? 
 1. Direct shear stress 2. Bending or torsional shear stress 

19. Define Butt and Lap joint. 
 The joint is made by welding the ends or edges of two plates. 
 The two plates are overlapping each other for a certain distance. Then welded, such 
welding is called fillet weld. 

20. When will the edge preparation need?                                                                 (A/M 2006) 
 If the two plates to be welded have more than 6 mm thickness, the edge preparation 
should be carried out. 

21. What are the two types of fillet weld?                                                        (A/M 2007, 2006) 
 1. Longitudinal or parallel fillet weld. 2. Transverse fillet weld. 

22. State the two types of eccentric welded connections. 
 1. Welded connection subjected to moment in a plane of the weld. 

 2. Welded connection subjected to moment in a plane normal to the plane of the weld. 

23. What are the practical applications of welded joints? 
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 It has employed in manufacturing of machine frames, automobile bodies, aircraft, and 
structural works. 

24. What is Tee-joint? 
 Two plates are arranged in T shape which means the plates are located at right angles to 
each other. 

25. What is corner joint? 
 Two plates are arranged at right angles such that it forms an angle. 

26. When will the weld deposit be weaker? 
 When the components are made of high carbon steel or alloy steel, the weld becomes 
weaker. 

27. Define eccentrically loaded welded joints. 
 The external loaded where applied may not pass through the geometric centre in 
structural joints are called as eccentrically loaded joints. 

28. Why are welded joints preferred over riveted joints?                            (A/M 2009, 08, 03) 
 Material is saved in welding and hence the machine element will be light if welded joints 
are used instead of riveted joints. Leak proof joints can be easily obtained by welded joints 
compared riveted joints. 

29. What is the minimum size for fillet weld? If the required weld size from strength 
consideration is too small how will you fulfill the condition of minimum weld size?  
                                                                                                                                        (A/M 2008) 
 It is defined as the minimum size of the weld for a given thickness of the thinner part 
joined or plate to avoid cold cracking by escaping the rapid cooling. 

 Size of fillet weld   h = √2  푋 푇ℎ푟표푎푡 푡ℎ푖푐푘푛푒푠푠 
             = 1.4142t 

30. Name the possible modes of failure of riveted joint.    (A/M 2008) (N/D 2012) (M/J 2012) 
 1. Crushing of rivets 2.Shearing of rivet 3.Tearing of the plate at the edge 4.Tearing of 
the plate between rivets. 

31. How is welding classified?                                                                                     (A/M 2005) 
 1. Forge welding 2. Electric resistance welding 3. Fusing welding. 

32. Differentiate with a neat sketch the fillet welds subjected to parallel loading and 
transverse loading.                                                                                                        (A/M 2004) 
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33. Sketch at least two types of welded joint.                                                             (A/M 2007) 
 

 

 

 

 

 

  Lap joint     Butt joint 

34. What do you understand by the single start and double start threads?            (N/D 2011) 

A screw made by cutting a single helical groove on the cylinder is known as single 
threaded (or single-start) screw and if a second thread is cut in the space between the grooves of 
the first, a double threaded (or double-start) screw is formed. 

35. Classify the rivet heads according to IS specifications.                                       (N/D 2011) 

1. Rivet heads for general purposes (below 12 mm diameter) according to IS : 2155 – 
1982 (Reaffirmed 1996). 

2. Rivet heads for general purposes (From 12 mm to 48 mm diameter) according to IS : 
1929 – 1982 (Reaffirmed 1996). 

3. Rivet heads for boiler work (from 12 mm to 48 mm diameter, according to IS : 1928 – 
1961 (Reaffirmed 1996). 

 
36. Determine the safe tensile load for a bolt of M20, assuming a safe tensile stress of 40 
MPa?                                                                                                                               (M/J 2012) 

For M 20 bolt the nominal diameter d p = 18.37 6mm & the effective diameter is 16.933 
mm. 

Safe tensile load = Permissible stress × Cross-sectional area at bottom of the thread 

  = 40 x  = 40 x 
.  .  

= 9786.759 N 

37. Write any two advantages and disadvantages of welded joints over riveted joints.  
                                                                                                                                        (M/J 2013) 
Material is saved in welded joints and hence the machine element will be light if welded joints 
are used instead of riveted joints. Leak proof joints can easily obtained by welded joints 
compared riveted joints 
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PART – B 

1. A plate 75 mm wide and 12.5 mm thick is joined with another plate by a single 
transverse weld and a double parallel fillet weld as shown in Fig. the maximum tensile and 
shear stresses are 70 MPa and 56 MPa respectively. Find the length of each parallel fillet 
weld, if the joint is subjected to both static and fatigue loading.        (APR/MAY 2008) 
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2. A 200 × 150 × 10 mm angle is to be welded to a steel plate by fillet welds as shown in Fig. 
If the angle is subjected to a static load of 200 kN, find the length of weld at the top and 
bottom. The allowable shear stress for static loading may be taken as 75 MPa. 

                                                                                                                             (NOV/DEC 2004) 
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3. A welded joint as shown in Fig. 10.24, is subjected to an eccentric load of 2 kN. Find the 
size of weld, if the maximum shear stress in the weld is 25 MPa.                 (NOV/DEC 2011) 
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4. A 50 mm diameter solid shaft is welded to a flat plate as shown in Fig. If the size of the 
weld is 15 mm, find the maximum normal and shear stress in the weld.  

                  (NOV/DEC 2006/2007) 
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5. A rectangular cross-section bar is welded to a support by means of fillet welds as shown 
in Fig. Determine the size of the welds, if the permissible shear stress in the weld is limited 
to 75 MPa.                          (NOV/DEC 2011) 
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6. A rectangular steel plate is welded as a cantilever to a vertical column and supports a 
single concentrated load P, as shown in Fig. Determine the weld size if shear stress in the 
same is not to exceed 140 MPa.             (NOV/DEC 2012, MAY/JUNE 2013) 
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7. Design a knuckle joint to transmit 150 kN. The design stresses may be taken as 75 MPa 
in tension, 60 MPa in shear and 150 MPa in compression.  

(NOV/DEC 2011, NOV/DEC 2012) 
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8. Design and draw a cotter joint to support a load varying from 30 kN in compression to 
30 kN in tension. The material used is carbon steel for which the following allowable 
stresses may be used. The load is applied statically. Tensile stress = compressive stress = 50 
MPa; shear stress = 35 MPa and crushing stress = 90 MPa.      (MAY/JUNE 2013) 
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9. A steam engine of effective diameter 300 mm is subjected to a steam pressure of 1.5 
N/mm2. The cylinder head is connected by 8 bolts having yield point 330 MPa and 
endurance limit at 240 MPa. The bolts are tightened with an initial preload of 1.5 times the 
steam load. A soft copper gasket is used to make the joint leak-proof. Assuming a factor of 
safety 2, find the size of bolt required. The stiffness factor for copper gasket may be taken 
as 0.5.                  (NOV/DEC 2007/2011) 
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10. Determine the size of the bolts and the thickness of the arm for the bracket as shown in 
Fig. if it carries a load of 40 kN at an angle of 60° to the vertical. The material of the 
bracket and the bolts is same for which the safe stresses can be assumed as 70, 50 and 105 
MPa in tension, shear and compression respectively.                                    (NOV/DEC 2008) 
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11. A steam engine of effective diameter 300 mm is subjected to a steam pressure of 1.5 
N/mm2. The cylinder head is connected by 8 bolts having yield point 330 MPa and 
endurance limit at 240 MPa. The bolts are tightened with an initial preload of 1.5 times the 
steam load. A soft copper gasket is used to make the joint leak-proof. Assuming a factor of 
safety 2, find the size of bolt required. The stiffness factor for copper gasket may be taken 
as 0.5.                (NOV/DEC 2009) 
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Review 16 marks question  

12. Two lengths of mild steel tie rod having width 200 mm are to be connected by means of 
Lozenge joint with two cover plates to withstand a tensile load of 180 kN. Completely 
design the joint, if the permissible stresses are 80 MPa in tension; 65 MPa in shear and 160 
MPa in crushing. Draw a neat sketch of the joint.       (MAY/JUNE 2012) 

13. Design a knuckle joint to connect two mild steel bars under a tensile load of 25 kN. The 
allowable stresses are 65 MPa in tension, 50 MPa in shear and 83 MPa in crushing. 

                                                                                              (MAY/JUNE 2012) 

14. What is an eccentric loaded welded joint? Describe procedure for designing such a 
joint.              (MAY/JUNE 2013) 

 


