Metrology & Quality Assurance Laboratory
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Experiment No. 4

Tite: -Meaurement of Spur goar tooth parameten.
Specilic Outcomes:- Sudents will able to

1} Toknow & dentily the principle characterstics of gear.

I} To scquire the il of meswring charsgeratics of gear with gear tooth Vernies
Instruments/ Equipment with Specifications: -

1) Gear toolh Vernker,

Vertical Vemaer Slide- Range: Least Count: mm.
Horontal Vernier Side- Range: Least Count: mm.
1) Vemier Calliper :
3] Bench vice

h 7 id-

Briel dewcription of tooth thickness by gear tooth Vernler I8 given. Il consists of a horontsl B a vertical
slide. It baned on the principle of Vemier scale, The thickness of atooth at pitch line and the addendum

s meaured by an independent tongue each of which h adjusted independently by adusting the
slide wrews on gradusted beama

Terminalogy -
1) Muh Clrde Diameter | P.C.OL):- it & the diameter of the imaginary circle which by pure rolling action will

produce the same mation as the actual gear. It b egual to
De(TX0D)+(T+2)
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Where D=P.C0., OD»=Dutside Diameter, T= No.of Teeth.

2) Module (m) = it is a ratio of P.LCD, in mm to the No. of teeth,
meD®T
3} Circular Pitch | CP.) :- it is the arc distance measured along the Circumierence of the PEch Circle from 2
point an one tooth 1o the corresponding point an the sdjacent tooth.
CP=nD4T snm
4) Addendum : This is the radial distance from the pitch circle to the tip of tooth. it Is equal to ene module.
5) Clearance : - it’s the radial distance from the tip of the tooth to the bottom ol the mating tooth spate
when the teeth are symmetrically engaged.
Its standard value s 0.157m or 0.25m
6) Dedendum : This & the radial dstance from the pitch circle to the bottom of tooth space. I ks equal to
L157 x module.
Dedendum = Addendum + Clearance = m + 0L 157m = 1.157m
7) Tooth Thickvess ;- This is the arc distance measured along the Pitch Circle from the intercepts with one
flank to the intercepts with the other Manky of the ame tooth
o Formulet'= (For chordal toath thickness. |

o Formulxc= (For chardal depth.)

Procedure :-
For finding P.C.D. , Module, addenadum, Dedendum, & Clearance -

1] First find the blank diameter (0.0.) by Vemier cliper and also count the Number of teeth, T of the
Spur gear.

2] Calculate pitch Crde diameter (D)

3] Find addenedum, Dedendum, & Clearance, Pitch, Module a4 per formulae given in the terminology .

For Chordal Tooth thickness [using Gear tooth Vernier) :
1) Set the chordal depth (addendum) on the vertical slide of Gear tooth Vernker and then insert the jaws
of the instrument on the toth o be measured.
2) Adjust the horizontal Vermnier slide by the fine adjustment screw so that the jaws just touch the tooth,
3] Read the horizontal Vernier slide and note the reading. it gives the chordal thickness of tooth,
i) Repeat the observation for different teeth,
5] Compare the values of different characterstics with the standard value and set the percentage error.

Obse rvations & Calculations -~

Zero error of Horgontal Vernler slide =
Zero errar of Viertical Vemier slide =

#
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Batch No. M1 L | Mi

 Gear No. Gearl | Gear2 = Gesrd

Mo ol teeth on Spur gear =T

Pitch Circle Diameter (D)= (TXOD)#([T+2] (mm]

Module [m} =D+ T jmm]

Addendum = m. [mm)

Dedendum = 1.157m, (mem)
 Clearance » 0.157m Imm)

Circular Pitch = & m. [rrsemi)

Tooth thickness of gear tooth =t (Measured)  (mm)

Standard value of chordal tooth thickness = '

(Calculated) (mm)

Table for characteristics of spur gear tooth:-

Batch No. M1 M2 M3

Gear No. Gewrl Gaard Geard

Mo of teeth

Height/depth of tooth ( ¢ ) (Cakulated)

Chardal tooth thckness | 1) (Caloudated)

Chordal taoth thickness [ t | (Messured
by setting Height/depth)

Diference [1'=1 )

Parentage Ermors  [100X (" =tl)& ¢

Sources of error :-

1} The adjusting of jaws of gear tooth Calliper may not be proper.
2) Iero error may be there.

3} ks may b worn out

Precaiftions -

1} Gearsurface should be cleaned properly before setting the instrument.
2) Zeroerror of the instrument should be taken into account.
3) Repeat the experiment by setting the instrument on different teeth.
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Assignment. -
11 How gearn sre clasilied?

2] What are the applications of Gear Tooth Vemeer Calliper?

3) How alignment test B concentricity test can be camied out on Spur Gear?
4] How runout checking i carried out?
5] How Lo check the involute profile of a tooth in tramsverte section of spur & helical gears?

Aelerences

“Title of Article Web Link '
Experiment No. 12 ‘W sam/123456789 27378

Measurement of Spur Gear Characteristics kmmnamm

Experiment No & Gea Tooth Verne: Caliper Mo /i : . .
Measurement of Chordal Thickness Of Gear : preee R

Tooth By Gear Tooth Verrser Caliper | PE LAB|
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