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8-1 Thread Standards And Definitions

Fig 8-1 Terminology of Screw threads is
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Fig 8-2 Basic profile for metric  M and 

MJ threads



Thread Standards And Definitions

The pitch p is the distance between adjacent thread forms. 

The pitch line is located at one half of the height of the theoretical 
sharp v-thread profile.

The major diameter d is the largest dia. of a screw thread.

The lead l is the distance the nut moves parallel to the screw axis 

when the nut is given one turn.

For a single-thread, the lead is the same as the pitch.

MECE 304 Mechanical Machine Elements-Threaded Fasteners

4



MECE 304 Mechanical Machine Elements-Threaded Fasteners

5



8-2 The Mechanics of Power screws
The power screw is a device used in machinery to change angular 

motion into linear motion. Square and Acme threads are used on 
screws when power is transmitted.
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Fig 8-3 Power Screws (a) Square thread,(b) Acme thread



The Mechanics of Power screws
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Fig 8-5 Portion of a Power Screw

Fig 8-6 Power Screw force 
diagrams (a) Lifting the load (b) 

Lowering the load



The Mechanics of Power screws
For raising the load the torque is

For lowering the load the torque is
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Where 

dm= mean diameter

P=pitch
f=friction coeefficient

l=lead of thread

The condition of self locking in eq 8-1
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The efficiency  is;
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For raising the load for threads other than square threads with 
thread angle 2 α
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The torque at the collar of the power screw

Where fc is the friction coeefficient at the collar. Eqs 8-5 and 8-6 

are added together to find total torque.
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Fig-8-7 (a) Normal thread force is increased because of angle α
(b)Thrust collar has frictional diameter fc
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The maximum nominal shear stress;

MECE 304 Mechanical Machine Elements-Threaded Fasteners

The axial stress in the body of the screw
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Fig 8-8 Geometry of square 
thread in finding bending and 
transverse shear stress at the 
thread root

The bearing stress
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The bending stress at the root of the thread
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The transverse shear stress  at the center of the tooth of the thread 
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The transverse shear stress  at the center of the tooth of the thread 

due to load F
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The  Von Mises stresses at the top of the root plane with the 
coordinate system in Fig 8-8
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Note:
Threads do not carry equal loads!
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8-4 Joints-Fastener stiffness
Bolts clamp parts together. Twisting the nut stretches the bolt and 

produces clamping force. This clamping force is called pretension or 
bolt preload.
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Fig 8-13 .A bolted connection loaded in tension by forces P



Stiffness constant of the bolt is equivalent to the stiffness of two 
springs in series.
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At=tensile stress area (table 8-1)

lt=length of threaded portion of grip

Ad= major diameter area of fastener

ld=length of unthreaded portion of grip
kb=estimated stiffness of bolt

E=Modulus of elesticity



8-5 Joints-Member stiffness
Bolts clamp parts together. Twisting the nut stretches the bolt and

produces clamping force and compresses the member. Member
stiffness must also be known in order to study the assembled parts.
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Fig 8-15 .Compression of member with the equivalent elastic 
properties represented by a frustrum of a cone. L is the grip length



Using the grip lenth l=2t we have the stiffness of members as:
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dw=diameter of washer (=D)

d=diameter of bolt

km=stiffness of members
We take  as α=30 °for steel, cast iron and aluminum.

))(tan( ddddl ww −++α



8-6 Bolt Strength
Proof load (Fp ): The maximum load that a bolt can withstand without 

acquiring a permanent set.
Proof Strength (Sp ): The strength value corresponding to
proof load (Sp= Fp / At)

Preload (Fi): Initial tensile force for tightening screws and nut-bolt 
assemblies:

8-7 Tension joints –External load
F =preload
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Fi=preload
P=external tensile load

Pb=portion of P taken by bolt

Pm=portion of P taken by members

Fb=Pb+Fi resultant bolt load
Fm=Pm-Fi=resultant load on members

C= fraction of external load P carried by bolt (stiffness constant of joint)

1-C=fraction of external load P carried by members
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Pb=CP
Pm=(1-C)P

Fb=Pb+Fi=CP+Fi     Fm<0 8-24

The resultant load on the connected member is

Fm=Pm-Fi=(1-C)P-Fi     Fm<0 8-25

8-8 Relating bolt Torque to bolt tension
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Where K is torque coefficient
On the average when f  and fc are 0.15 , K=0.20 regardless of the 

size
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8-9 Statically loaded tension joint
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n=load factor
no=factor of safety against separation of joint

Sp=proof strength, Fp=Proof load
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Fp=AtSp 

Sp is obtain from Table 8-11 or by Sp=0.85Sy 
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Fig. Dimensions of a Bolt. Designation of M10x1.25x l=50 mm long bolt
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10-1 Stresses in Helical Springs
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Where D= mean coil diameter, d is the wire diameter

A compression spring is an open-coil helical spring that offers 
resistance to a compressive force applied axially. They provide 
wide range of load deflection curves.



Stresses in helical springs can be found by
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The spring index C is defined by
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Rearranging Eq 10-1

Where Ks is the shear stress correction factor and defined by

(See Eq. 10-6)
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10-2 Curvature Effect

There are various correction factors for shear. We will use below 
value for correction
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10-3 Deflection of helical springs

The slope of force vs deflection curve is called spring rate k. That is 

k=F/y and is defined by

Where  

G= shear modulus
N= number of active coils
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10-4 Compression springs
Generally 4 end types are used
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Fig 10-2 Types of ends for compression springs



Presetting of is a process to induce residual stress in the 
manufacture of compression springs
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10-6 Spring Materials There are various spring materials

Tensile strength vs wire diameter is almost a straigth line for some 
materials when plotted on a log-log paper

Sut=A/dm (10-14)

We can find constants A and m using Table 10-4

For high tensile spring steels the allowable stress is

Ssy=S all= 0.56 Sut (10-16)

30

Ssy=S all= 0.56 Sut (10-16)
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Where Fs is the force bringing the spring to solid heigth, and max 

force be limited to 7/8 of Fs.
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10-7 Helical Compression Spring Design for Static Service

max)1( FFs ξ+=    (10-17) 

For Fmax to be less than 7/8 of Fs we have; 

 the fractional overrun to closure 15.0≥ξ   

34

Recommended design conditions

Where ns is factor of safety at solid height

4≤C≤12    (10-18) 

3≤Na≤15    (10-19) 

15.0≥ξ     (10-20) 

ns≥1.2     (10-21) 



Fig 10-3 Helical compression springs design flowchart
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10-11  Extension Springs
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Fig 10-6 Types of ends used on extension springs
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An extension spring is an open-coil helical spring that is designed to 

offer resistance to a tensile force applied axially. Unlike compression 

springs, they have specially designed hooks at both ends. They 
provide wide range of load-deflection curves. Standard springs has 

constant diameter and pitch, thus providing a constant spring rate.



Fig 10-7 Ends for extension 
springs.

(a) Usual design; stress at A is

due to combined axial force
and bending moment. (b) Side

view of part a; stress is mostly

torsion at B. (c) Improved

design; stress at A is due to
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design; stress at A is due to

combined axial force and

bending moment. (d) Side

view of part c; stress at B is

mostly torsion



Fig 10-9 Torsion springs
They are used in any 

application where torque is 
required, such as door
hinges, automobile starters, 

etc
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Fig 10-9 Belleville springs
*Belleville spring is a cone-disk spring. It occupies a small axial space.
*Their geometry can be engineered to produce highly non-linear

characteristics which may display negative stiffness. Belleville springs 

are often used in stacks.
* Small ones are used as washers in threaded fastener subjected to 

dynamic loading.
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