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SURFACE ROUGHNESS 
MEASURING INSTRUMENTS
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Measurement of surface finish:-

• The methods used for measuring surface finish are classified in to two 
groups 

1. Inspection by comparison
 2. Direct instrument measurement
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Inspection by comparison
• Visual inspection

• Touch inspection

• Scratch inspection

• Microscopic inspection

• Surface photographs

• Micro interferometer

• Wallace surface dynamometer

• Reflected light intensity
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 Direct instrument measurement

• These are the methods of quantitative analysis.

• These methods determine the numerical value of surface finish of any 

surface by stylus probe type instruments operating on electrical 

principles.

• In these instruments the output is amplified and is used to operate 

recording and indicating instrument.
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Stylus probe instruments generally consist the 
fallowing instruments:-

• Skid or shoe

• Finely pointed stylus or probe

• An amplifying device for magnifying the stylus movement and 

indicator

• Recording device to produce a trace

• Means for analysing the trace
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• Skid is drawn slowly over the surface by hand or motor drive. It fallows 

general contours of the surface and provides datum for measurements. 

• The stylus moves over the surface with the skid. It moves vertically up and  

down due to surface irregularities and records the micro geometrical form of 

the surface. 

• The stylus movements are magnified by an amplified device and recorded to 

produce the trace. The trace is then analysed by some automatic device 

incorporated in the instrument.
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Advantages 

• The available electrical signal can be processed to get any desired roughness 

parameter and it can be recorded for display or subsequent analysis.

Disadvantages

• These instruments are bulky and complex

• They are relatively fragile

• Initial cost is high

•  need skilled operators for measurements

• Measurements limited to section of a surface.
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Disadvantages contd… 

• Distance between stylus and skid and the shape of the skid introduce errors in 

measurement for wavy surfaces.

• The stylus probe instruments currently in use for surface finish 

measurement:-

• Profilometer

• The Tomlinson surface meter

• The Taylor Hobson Talysurf

• The sigma microtest
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Contd…

• The Rubert Mecrin  Roughness Indicator

• Other methods for evaluating surface finish:-

• profilograph
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Profilometer
• Profilometer is an indicating and recording instrument to measure roughness in microns.

• The principle of the instrument is similar to gramophone pickup.

• It consists of two principle units: a tracer and amplifier

• Tracer is a finely pointed stylus. It is mounted in the pick up unit which consists of 
induction coil located in the field of permanent magnet.

•  When the tracer moved across the surface to be tested, it is displaced vertically up and 
down due to the surface irregularities. 

• This causes the induction coil to move in the field of permanent magnet and induces 
voltage. The induced voltage is amplified and recorded.

• This instrument suited for measuring surface finish of deep bores. 62
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The Tomlinson surface meter
• It consists of a diamond probe(stylus) held by spring pressure against surface of a 

lapped cylinder and is attached to the body of instrument by a leaf spring.

• The lapped cylinder is supported on one side by the probe and the other side by 

fixed rollers. 

• A light spring steel arm attached to the lapped cylinder.

• It carries at its tip a diamond scriber which rests against smoked glass

• The motions of stylus in all the directions except the vertical one are prevented by 

the forces exerted by the springs.
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• For measuring the surface finish the body of instrument is moved across the 

surface finish by screw rotated by a synchronous motor.

• The vertical movement of the probe caused by surface irregularities makes the 

horizontal lapped cylinder to roll.

• This causes the movement of the arm attached to the lapped cylinder.

• A magnified vertical movement of the diamond scriber on smoked glass is 

obtained by the movement of arm.

• This vertical movement of the scriber along with horizontal movement produces a 

trace on the smoked glass plate. This trace is further magnified by X50 SND X100 

by an optical projector for examination.
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The Taylor Hobson Talysurf

• Taylor – Hobson Talysurf is a stylus and skid type instrument working on carrier 

modulating principle. Its response is more rapid and accurate as compared to 

Tomlinson surface meter.

• The measuring head of this instrument consists of a sharply pointed diamond 

stylus of about 0.002mm tip radius and skid which is drawn across the surface by 

a motorised driving unit.

• In this instrument the stylus moves across the surface due to irregularities on 

surface causes the oscillatory movement of the stylus and it is converted in to 

changes in electrical current by the arrangement. 67



• The arm carrying the stylus forms the armature which pivots the centre piece of E shaped 
stamping . On other two legs of the E shaped stamping there are coils carrying a.c 
current. 

• These two coils with two resistors forms a oscillator. As the armature pivoted to the 
central leg, so any movement of the stylus causes to vary air gap and thus causes changes 
in amplitude a.c flows through coils. 

• The output of this bridge is carried through carrier signal and passes through the 
amplifier and generates modulated carrier signal.

• Then this signal passes through the Demodulator then we get demodulated and 
smoothened signal then it is stored in the recorder for future use.

• The demodulated output passes through the filter then we get filtered wave form and 
based on that the meter to give numerical values of roughness parameters. 68
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profilograph
• The workpiece to be tested is placed over the table of the instrument. The table and the 

workpiece are moved with the help of lead screw.

• The stylus is moved across the surface and is pivoted to the mirror. The oscillations of 

the stylus are transmitted to the mirror. A light source sends a beam of light through lens 

and precision slit to the oscillating mirror.

• The reflected beam directed towards the revolving drum, upon which a sensitised film is 

arranged. This drum is rotated with the help of bevel gears from the same lead screw that 

moves the table of the instrument.

• A profilogram will be obtained form the sensitised film, that may subsequently analysed 

to determine the values of roughness parameters. 70
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