
Metrology& Quality Assurance Laboratory 

Experiment No. 4 

Title:-Measurement of Spur gear tooth parameter 

pecinic Outcomes Students will able to 

1) To know& dentily the principle characteristics of gear. 

2) To acquire the skill of measuring characterstie of gear with gear tooth vernier 

nstruments/ Equipment with Specifications
Gear tootn verner 

Vertcal Vemier slide- Range: Least Count 

Horiontal vernier Slide- Range: Least Count: 

2 Vermer Calliper 

3 Bench vce 

HEA.I Gear tooth Vermier 
HE Spur oear tooth profile 

image Source Image Source: 

httos: /letcuf edhulcinart/87002/182074/18707 tn/watechnolo.com/articies/0615/The 
Bi af Gear Theon 

Working Principle 

Brief description of tooth thickness by gear tooth vernier is given. it consists of a horizontal & a vertical 

slide. It based on the principle of Vermier scale. The thickness of a tooth at pitch line and the addendum 

is measured by an independent tongue each af which is adjusted independently by adjusting the 

slide screws on graduated beam 

emi nologY 

19 Pch Cirde Diameter (P.C.D,JE- t s the dameter of the imaginary circle which by pure roiing action wil 

produae the same motion as the actual gear. it s equal to 

D (TXO.D.)+(T+2) 
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Where D= P.CD, 0D Outside Dlameter, Tu No. of Teeth. 

2) Module (m) > Itisa ratio of P.C.D. in mm to the No.of teeth 
mD+T 

3) Circular Ptch { CP)-R is the arc distance meaxured along the Grcumference of the Ptch Circle from a 

point on one tooth to thee corresponding point on the adjacent tooth. 

CP, m 

4) Addendum : This is the radial distance from the pitch chcle to the tip of tooth. It is equal to one module. 

) clearante t - ts the radial distance from the ip af the tooth to the bottom of the mating tooth space 

wnen the teeth are symmetrcaly engAEed. 

s standard value s 0157/m or 0.25m 

6 Dedendum : ths s the radial destance from the pitch circie to the bottom of tooth space. It 8 equal to 

1.157 x module. 

Dedendum = Addendum + Clearance = m-0.157m = 1157m 

Tooth Thickness >- This is the arc distance measured along the Pitch Circle from the intercepts with one 

flank to the intercepts with the other flanks of thee same tooth. 

Formula: t's (For chordal tooth thickness.) 

Formula: c (For chordal depth J 

PrOcedure 
For finding P.C.D., Module, addene dum, Dedendum, & Clearance: 

1) First find the blank dameter (O.D) by Vermier calper and also count the Number of teeth, T of the 

spur gear 

) Calculate pitch Orde diameter (D 
3) Find addenedum, Dedendum, & Clearance, Pitch, Module as per formulae gven in the terminology 

For Chordal Tooth thickness (using Gear tooth Vernier):

1) Set the chordal depth (addendum) on the vetkal slide of Gear tooth Vernier and then insert the jaws 

of the instrumert on the tooth to be measured. 

2) Adjust the horizontal Vermier 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 gwes the chordial thickness of tooth. 

1 Hepeat e oervaon tor dimerent tee 

5) Compare the values of different characterstics with the standard value and set the percentage error 

observations&calculations 
Zero error of Horiontal Vernier slide 

Zero error of Vertical Vemier slide 
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Batch No. M1 M2 

Gear No. 
Na. of teeth on Spur gear=T 

Pitch Circle Diameter (D)= (TXO.D)+T 2) (mm) 

Module (m)=D+T 

Gearl sear2 Gear3 

mm 
AOdendurn a m. 

Dedendum= 1157m, 

Clearance 0.157m. mm 

Circular Pitth= tm. 

TOOth thioness of Bear tootn = Measured) mm 
Standard value of chordal tooth thickness= 

ICakulated) 

Table for characterstks of spur gear toothi 

Batch No. M3 MI 

Gew No ears Geare 

No. of teeth 

Heght/depth of tooth (c)Cakulated) 
Chordal tooth thickness [ ti 1Calculated) 
Chordal tooth thickness (t(Measured 

DY Setting Heght/depth 
Difference (r-t) 

Parentage Error 100x (t-ti}+ r 

Sources of error -

1) The adjusting of jaws of gear tooth caliper may not be prope 
4ero eror may be there. 

3) Jaws may be worn out. 

Precaut 

1 Gear surtace shouild be cileaned propery before settinE the instrument 
2) Tero error of the instrument should be taken into account 

3) Repeat the experiment by setting the instrument on different teeth 
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bperiment na.44 

EHe-Menduatcmentb.aP spun qecatooth ponomelens 
DATE 

Cbaewahions and Calculations 
Lero erTOr aP hmzonto vernIer SIde 

Lero eor aP yetico vennier 51de 

28 ear No 
No-oP-teeth onspcs genm 
Pteh circuwar Diomeher 
(o=Xo D) T2](mo 
MaadecmDEE 
IPlordum= mComm) 
Jedendun-l51m Cmm) -314/ 2 5o 
clanane=0.157. 
Cincuar pteh=m 
ldofh thickness agem toh 
CmeoAuecd 1n cmm) 

Stondand valueh gtchomh! 
tasththickoels (mm) 

2 
2 

O314O:60 
G22 
420 

70 

FOR BDIucATIOnTAT ISE 



DATH 

1Grathickness=E L 

MSR+CVGR* LOc) 
44 Clo'o 0-02) 
=4t Co 20) 

4-00nmm 

aephafGeontpoh 
MSRVSRLC) 

EC35:0 O09 

3Lch cioctulon Uamelex 
D= CTxoD)tCTL) 

Whene T-03 
D=DGXGO/03+2) 

=09 XGo /3o 
DE h6 mm 

AModale 
M-DZ 

0 mm 

DGaculaa ch CcP) 
CP D/T 

bud D/T -m 
CP m 

IX G98 mm 
FOR EDUCATIONAL USE 



DATE 

G-deadu 
Im 

x2 
= 0 mnn 

m-2) 

Clemoe 
O.25x2 =0-l6xm 

0:/6X2 ObO 

L 

adendueo erdum tdeno 
9-34 Qto-311 O n0tO.ba 

ho 

FOR EDUCATIONAL USE 



ordros 

DATE *abla.chaatexstichaPspn aar tooth 

Bcthehno Cao3 

Na.ad heeth 
HeighlDepkb.crP taulb 
chaacdal taoth thigknessC 
Choxdal teob hickneAGLL 
mecblee by sethimLHep/Gnuge) O.bomm 

Pererce ( 
Pexcentag erior= 

0. 

Z.Jo mm 
3To mm 

Llco x )+E 

Depth oP oth 9. 95xmadue 
chxdal Depth toaHh thidkres = |5OK Xmodu 

Choadaldeph= D (-ccs(a0 
2 

DeohaPLaob = 0s95x2 
Lo5 mm 

Chondal Deplh toalb thickness=-5103 X2 
= 46 

Chodal dephe D CI-cos0 Co-cos3o 
2 

30 Cos30 
28 

1483 xio1 
FOR EDUCATIONAL USE 
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Assignments 

How Beas are cias sified ? 
What are the applcations of Gear Tooth Vemier Calliper? 

3) Howalignment test & concentricity test can be camried out on Spur Gear? 

4) How runout checking s carried out? 

5) How to check the involute profile of a tooth in trasvense section af spur & helical gears? 

References 

tie af Article Web Link 

Experiment No. 12: htta/envankosh.ac.intstream/23456782/2378/ 
wedsureent or Spur Gear Characteristics menti22At 

Experiment No 6 Gear Tooth vernier Caliper. bttaZeac be.cambeatchbxskZeigNEI 
Measurement ot Chordal Thickness Of Gear bhttos:Z/wwwyoutube.comwatchbesuWiIbCslome 
Tooth By Gear Tooth Vernier Calper 1 PE LABI 
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