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Title :- Measurement of different characteristics of screw thread,

Specific Outcomes:- Students will able to
1) To know and identify kinds of threads.
2] To know the important thread characteristics.
3] To acquire the skill of comparing the threads and finding the pitch,
4] To acquire the skill of measuring effective diameter.

Instruments/ Equipment with Specifications:-

1) Foating Carriage micrometer :
2) Screw pitch gauge :
3) Screw thread micrometer:
4] Standard Wires:
5) Surface Plate:
B8] Siands:
7) Baolt:
Theory :-
e The two types of threads are a) Vee, b) Square, ¢} Buttress, d) Acme and &) Knuckle.
& The effective diameter of a screw thread may be ascertained by placing two wines or rods of identical
diamaeters between the flanks of the threads.
e Wires are made of hardened steel and lapped 1o sizes sultable for varlous pitches. For each pitch of
thread is a "Best Size Wire',
& Best Size Wire is one having such a diameter that it makes contact with the flank of the thread on the

effect/ve diameter or pitch line.
¢ Common definitions involved in thread characteristics are shown in figure which shows outling of a

typical V' type screw threaded cylinder.

Characteristics ol Screw Threads:
1) Major diameter

2) Minor (core] diameter:

e —————————————
MQA Manual- Part2 Version 2.0 Mechanical Engineering Department Page 10



Metrology & Quality Assurance Laboratory

3) Effeciive diameter (pitich diameter):

4) Pich:

5) Thread angle:

6) Radius of Crest;

7) Radius of Roaot;

N

Fig. 3.2 Screw Thread Pitch Measurement

Fig. 3.1 Screw Thread Prafile

image Source: hitps://oracticalmainienance net/wp using pitch gauge
content/uploads/Fundamenials-of -Threaded- Image Source: hitps:/fwww.lubomar com/whats-
the-difference-betwesn -4-screw-thread-types/

Fasteners.odf
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L

Fig. 1.3 Floating Carrlage Micrometer
image Source: hitps://accurategauging. comy/products/educell/

E=T%pP
Where T=Dimecasion under the wires
= Af—2d
M=dimension over the wires, d=—diameler of cach wire

Fig-3.4 Effective Diameter of Screw Thread Measurement by 2 Wire Method

Procedure:-
1) Measure the nominal diameter and major diameter of screw thread with the help of ordinary

micromater,

2) Note the angle of thread for metric thread [ 8 = 60° ).
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i) Measure the pitch of the screw threads with the heip of screw pilch gauge.

4) The setting master is held between center and taken the reading at the diameter say RS

5} The master cylinder is then replaced by a threaded work plece and R is taken,

& Take the reading on micrometer and indicator in such a way that radius portion of prism touches
master.

71 Select the appropriate diameter of the standard wires.

B) Place two wires in separate holders.

9) The cylinder or wire should be chosen so that when placed between the threads, they should
contact about halfway down the flanks.

10) Place the wires between the flanks of the threads on opposite sides.

11) Measure the dimension over |he wires.

Observations:-
1) Thread angle (B) =  Degrees
2) Nominal Dlameter of bol (D) = mim
3) Pltch of the screw thread (p) = fmim
Therefore size of Screw threaded bolt 1M X {Metric thread)

4) Diameter of standard wires (d) = mim

Caleulations :-

1) Best size wire = dw = p/2 secB/2.

if best sire wire is not avallable, select the nearest size avallable.

CHART - A (For sadecton of staralan s

Viére sae (d) mm P (p) mm LR N —
a1 028 0 0a7
o2 038 0 DEy
05 -1 ] 0 248
0682 10 0249
0725 128 0358
0,685 18 i ey
1.1 1.76 0418
138 0

2) Major Diameter Measuremeant
Major diameter=Ds + (Rt-Rs)
Where De= Diameter of standard setting master cylinder
Ri= Micro meter reading over setting master cylinder
At = Micra meter reading over threaded W/P or gauges and
+f = Is determined by relative sire of master & work piece
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3} Minor Diameter Measurement

The minor diameter = Dy +{Rt—Rs)

Where, Rs= Reading on setting cylinder with Vee-pleces (prism) in position
Rt= Reading on thread
Ds= diamater of setting cylindar

4) Measurement of effective diameter by using 2 wire method:

ExT+P

T = M= 2d Where T= D+ (Rw - Row) Where,

T= Dimenslon under the wires | E = Effective or pitch diameter

M=dimension over the wires T = Measured dimension using cylinder.

d= diameter of each wire Rw= Reading measured over setting master with wire,
Row= Reading measured over work plece aver wire.

Puit is a value which depends upon the diameter of wire and pitch of the thread.
if P= pitch of the thread, then

P= 0.9605p-1.1657d (for Whitworth thread)

P= 0, B66p—d (for Metric thread)

5) Rake correction (C)
For Metric thread B = 60°
L = lead of screw thread &
Awconstant = d /(T +d)
C= [cos B/2 x cot B/2 u L" x A 1+ Ax sin 8/2 + A" x sin® 8/2)) / 20 d

6) Correct elfective diameter of the screw thread = E-C

Sources of emor:-
I} improper cleaning of instruments or work piece.
1) Damaged instruments and damaged work plece surface
1) Improper setting of instrument.
4) Imitial grror in measuring Instruments.

Precautions:-
1) When making a test, micrometer must be located at right angles to the asis of the screw belng
measured.

2) Threads must be fised on the table of the microscope, 5o that observation is not disturbed.
et
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11 Proper lighting of 1he object will assist in accurate recording of measurements.
4) Screw pitch gauge with a stopper must be used especially in case of small nuts.

Conclusions

1) .Hmnin al Diameter of bolt (D) = mm

2] Pitch of the screw thread (p) = mm

3) sieeofbolt:M X {Metric thread)

4) Thread anjgle (8) = Degrees

5) Correct effective diameter of the screw thread is mm
Assignment:-

1) How threads are classified?

2] ‘What are the applications of various screw threads?

3] ‘What are the errors in the threads?

4] ‘What are the sources & effects af pitch errors in screw threads?
5] Define best wire sire & derive the expression for the same.
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