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Experiment No: 2 

 

AIM: To measure diameter of a given wire using a Micrometer Screw gauge and calculate its area of    

           cross-section. 
 

APPARATUS: Micrometer Screw gauge & wire.  
 

THEORY:  
 

A Micrometer Screw gauge is one among the precision measuring instruments used to measure 

dimensions of objects especially very small whom accurate measurement cannot be achieved by using 

other common measuring tool or scales. The measurement in a micrometer is actually carried out through 

an integrated screw that is why such meters are commonly referred as micrometer screw gauges as well, 

this article describes the working principle of a screw gauge, its construction and operation. 

If with the wire between plane faces A and B, the edge of the cap lies ahead of Nth division of linear 

scale.  

Least Count = Pitch of the screw / No. Of divisions on the circular scale 

Then, linear scale reading (L.S.R.) = a  
If nth division of circular scale lies over reference line.  

Then, circular scale reading (C.S.R.) = b x (L.C.) (L.C. is least count of screw gauge)  

Total reading (T.R) = L.S.R. + C.S.R. = a + b x (L.C.).  

Area of Cross-section = 𝐴 = 𝜋𝑟2 
 

DIAGRAM: 
 

                  
  

PROCEDURE: 
 

1. Find the value of one linear scale division (L.S.D.).  

2. Determine the pitch and the least count of the screw gauge and record it stepwise. 

3. Bring the plane face B in contact with plane face A and find the zero error. Do it three times and 

record them. If there is no zero error, then record 'zero error nil'.  

4. Move the face B away from face A. Place the wire lengthwise over face A and move. the face B 

towards face A using the ratchet head R. Stop when R turns (slips) without moving the screw.  

5. Note the number of divisions of the linear scale visible and uncovered by the edge of the cap. The 

reading (a) is called linear scale reading (L.S.R.).  

6. Note the number (b) of the division of the circular scale lying over reference line.  

7. Repeat steps 5 and 6 after rotating the wire by 90° for measuring diameter in a perpendicular 

direction.  

8. Repeat steps 4, 5, 6 and 7 for three different positions separated equally throughout the length of 

the wire. Record the observations in each set in a tabular form.  

9. Find total reading and apply zero correction in each case.  

10. Take mean of different values of diameter.  
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OBSERVATIONS: 
 

Determination of Least Count of the Screw Gauge (1L.S.D. = 1mm)  

Number of full rotations given to screw = 4 Distance moved by the screw = 4 mm  

Hence, Pitch =   4mm  = 1mm  

                           4 

Number of divisions on Circular Scale = 50  

Hence, least count, L.C =   01 = 0.02 mm. 

                                 50  

Zero Error =  ……. mm.  

 

To Measure the Diameter: 
    

Serial 

No. 

Linear Scale Reading 

(a) 

Observed Circular 

Scale Divisions 

(b) 

Corrected Circular 

Scale Reading  

C.S.R= (b ×L.C) 

Total Reading 

(L..S.R+ C.S.R) 

1         

2         

3         

 

CALCULATIONS: 
 

Mean Diameter = 1 + 2 + 3   =  ……………...mm  

                                     3 

Area of Cross-section = 𝐴 = 𝜋𝑟2=         

 

RESULT: 
 

The Diameter of the given wire is ……. mm and its area of cross-section has come out ……. mm2. 

 

PRECAUTIONS: 
 

1. To avoid undue pressure; the screw should always be rotated by ratchet R and not by cap K.  

2.The screw should move freely without friction.  

3.The zero correction, with proper sign should be noted very carefully and added algebraically.  

4.For same set of observations, the screw should be moved in the same direction to avoid back-lash 

error of the screw.  

5.At each place, the diameter of the wire should be measured in two perpendicular directions and then 

the mean of the two be taken.  

6.Readings should be taken at least for five different places equally spaced along the whole length of the 

wire.  

7.Error due to parallax should be avoided.  

SOURCES OF ERROR: 

1. The screw may have friction.  

2. The screw gauge may have back-lash error.  

3. Circular scale divisions may not be of equal size.  

4. The wire may not be uniform.  
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