Chapter 1
System of Limits and Fits

1.1 Introduction:
The knowledge of metrology is of vital importance in the modemn competitive

mf:lustrlal environment. This course is designed to familiarize Engineers and Scientist
with Metrology, the science of measurement. A quantitative analysis of design l?ai;
on sound metrology principles will help engineers and scientists to design better
products and services. In order to evaluate multiple solutions to the design, physical
measurements are made and the data analyzed. Predictions need to be made on how
well the design will perform to its specifications before full scale production begins.
Tests. are performed using prototype models, computer simulation, designed
experiments, destructive and non-destructive tests, scale models and stress tests among
the many other methods of evaluation. In this course, you will leam to apply end-to-
end metrology across all disciplines involved in producing a product. The role of
metrology in the various phases of a products lifecycle will be covered.

1.2 Definition:

Metrology (from Ancient Greek metron (measure) and logos (study of)) is the science
of measurement. Metrology includes all theoretical and practical aspects of

measurement.
Metrology is concerned with the establishment, reproduction, conservation and

transfer of units of measurement & their standards. For engineering purposes,

o measurements of length and angle & quantities which are

metrology is restricted t
Measurement is a process of comparing

d in linear or angular terms.
magnitude with a predefined standard.

of quantitative data. A measurement is made by comparing
his comparison cannot be perfect, measurements

exXpresse
quantitatively an unknown

Measurement is collection

a quantity with a standard unit. Since t

inherently include error.

1.3 Need for Inspection:

Olden days production was in sma ucts used to be assembled by

. 11 scale, prod
single person.

Due to technological develo
o Hand fit method cannot serve the purpose
e Modern industrial mass production needs interchangeable production

o Production of each component becomes independent process o
¢ “It’s essential any products chosen at random need to fit properly.

pment mass production has started

-
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14 Precision and Accuracy:

Precision: Tl o
: The pr Pl 3 .
coadlice with o g;;vzmsmn of an instrument indicates its ability to reproduce a certai
n accuracy. In other words, it i certain
rds, it is the d
repeated result isi ’ ¢ degree of agreement between
s. Precision data have small dispersion (spread or scattir) but may be far

from the true value.

A pe
ccuracy: The degree of closeness to true value.

Not accurate,
Not precise

Not accurate.
Precise

Accurate,
Precise

Figure indicates precision and accuracy

Table indicates the difference between accuracy and precision

S1.No | Accuracy Precision
1 It is the closeness with the true | It is a measure of reproducibility of the
value of the quantity being measurements
measured -
2 The accuracy of measurement The term precise means clearly or sharply
means conformity to truth defined
3 Accuracy can be improved Precision cannot be improved
4 Accuracy depends upon simple | Precision depends upon many factors and
techniques of analysis requires many sophisticated techniques of
analysis
0 Accuracy 1S necessary but not | Precision is necessary but not a sufficient
sufficient condition for precision condition for accuracy
1.5 LIMIT SYSTEM:
e Limit: given about to which a

The maximum uppel
component can be ma

Definition:

- variation or lower

variation

de is called Limit.

e
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L. UPPER LIMIT
2. LOWERLIMIT
3. TOLERANCE

Tolerance

Tolerance:
It is the difference between maximum limit of size and the minimum limit of

size. It is always positive and is expressed only as a number without a sign. The
permissible variation or deviation which can be given for the actual size of the

object is called tolerance.,

a) Unilateral Tolerance.

b) Bilateral tolerance.

a) Unilateral Tolerance: - A tolerance method using a deviation in only one
direction, either plus or minus, from the specified dimension It may be

completely above the actual size or below he actual size.

T

ai ]

\I

Actual
size 40

—

- Figuré indicates unilateral tolerance
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b) Bﬂatefal Tolerance: - A tolerance method using an cqual plus and minus dCVial.th : ‘
from the specified dimension. Tolerance is given on both the sides of the actual size, and

then it’s called as bilateral tolerance

—

Actual size 40

Figure indicates bilateral tolerance

1.5.3 Deviation

Deviation: - It is the algebraic difference between sizes, to its corresponding basic size.
IE may be positive, negative or zero. The difference between the actual size and basic
size is called deviation

Types:
(a) Upper Deviation
(b) Lower Deviation
» Upper Deviation: - It is the algebraic difference between maximum limit of size

and its corresponding basic size.
% Lower Deviation: - It is the algebraic difference between minimum limit of size

and its corresponding basic size.
» Actual Deviation: - It is the algebraic difference between actual size and its

corresponding basic size.

- e
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Figure indicates the upper and lower deviation
Shaft: lower deviation will be more & upper deviation is less
Hole: lower deviation is less & upper deviation is more.
1.5.4 Allowance & Tolerance

Tolerance is given for Manufacturers; Allowance is given for assembling people
Allowance:

The difference between the mating parts in order to get the required amount of fit is

called Allowance

Types of Allowances:
1) Positive —=——> MMC ——> Clearance Fit
2) Negative =——> LMC ——> Interference Fit

Table indicates difference between Allowance & Tolerance

sible Difference ~ Between.

MLl nsions of Mating Parts :

ize/Dimension
olerance
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2)The Difference .~ between 2) The Difference;‘bétyvéet; Shaft &
Upper Limit & Lower Limit is Hole is called Allowance A
Tolerance 5

3)Allowance is ¢

3) 'Tolf_:‘r‘é.ﬁcjze‘:” ar
: people

_Marnufacturers -

4). Tolstants valucs 416 absolute - 4) Allowance ar(::”Pbsitivé'&':pe‘;gative
values ik g %

1.5.5 MAXIMUM MATERIAL CONDITION MMC)
MMC:
It’s a condition in which the size should contain maximum amount of material.

Shaft should be prepared for the upper limit & Hole to the lower limit should correspond
to MMC.

Clearance fits are usually dimensioned for MMC

Shaft should be prepared for the up
limit(Small Dia) should correspond to MMC.,
Clearance fits are usually dimensioned for MMC

per limit (Large Diameter) & Hole to the lower

L Example:
: a © 40.000 e o
-0.015
Shaft of @ 29.08
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+0.025
+0.000
Hole of @ 30.00
Shaft should be prepared to Upper Limit 32998
Hole should be Prepared to lower limit ¢ 30.00

=7

‘ . Difference= 1.
Fit obtained is Clearance 0

1.5.6 LOWER/LEAST MATERIAL CONDITION(LMC)

LMC: It’s a condition
Shaft should be prep
correspond to LMC. I

in which the size should contain minimum amount of material

ared for the lower limit & Hole to the u imi
er limit sh
nterference fits are usually dimensioned for LI}\)/FC should

v

Shaft should be prepared for the Lower limit (Small Diameter) & Hole to the lower
limit(Small Dia) should correspond to LMC,
Interference fits are usually dimensfoned for LMC

Example:

+0.035
+0.020
Shaft of @ 30
+0.021
+0.000

Hole of @ 30
Shaft should be prepared to lower limit @ 30.020 - - a

Hole should be prepared to upper limit @ 30.021

Fit obtained is Interference

A
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1.5.7

rermineeY it in the measﬁrement of length.
Size: - It is a number expressed in a particular unit in t .

: -~ nal deviatlo ;

Basic Size: - It is the size based on which the dimensiona

tual measure
Actual Size: - It is the size of the component by ac

. izc.
manufactured. It should lie between the two timits of s

. - the zer 0
Zero line: - In graphical representation of the above tem:;:gviation.
the basic size. This line is also called as the line of zero

ment after it is

line represents

§
1

.l 1
Minimum diameter Tolerance
: Lower deviation
Upper é?il_%‘i‘_‘in

Maximum diameter
]

Basic size

N

I,
°°H

ANATRRARNANANNY

Minimum diameter Tolerance

Lower deviation
Upper deviation

Maximum diameter

Basic size

UOIJRIARD
0192 J0 BUI|
103Ul[ 0197

Figure indicates terminology of limit system

FITS:

It is the relationship that exists between two mating parts, a hole and shaft with respect to

their dimensional difference before assembly.
Types of Fits:

(1) Clearance
(2) Interference

(3) Transition

- ———.

=Uya I
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1.6.1 (I
carance fit; - (Positive Allowance)

above the tole
rance . Here th ’
e.g 20 H/gs, o Ofthe shaft ¢ tolerance zone of the hole will be

Minimum
' clearance i :
maximum shaft, MMC 1s the difference between the

L SLEARANER FiE

Tole

minimum hole and

X

77 ke
1 Minimum air space is 0.002”. This is
the allowance and is always positive

)
gl2asy—-—— P20 .
; __L in a clearance fit
©

%

Figures show clearance fit

Types of fits in clearance:

« Precision sliding fit
. Close running fit
.  Normal running fit

«  Easy running fit

« Loose running fit
nce. Here the tolerance

1.6.2 Interference fit: - Ttis a fit which always provides interfere
f. e.g. 25 H7/p6. Maximuim

zone of the hole will be below the tolerance Zone of the sha

—

-—
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interference is the algebraic difference between the minimum hole and maximum shag

MMC. Minimum interference is the algebraic difference between the maximum hole ang

minimum shaft LMC

Tolerance Zone of Hole Tolerance Zone of Shaft

T R A SRR TR
3XZE ST LTSN
e il sast]

__~___¢l.2500 ¢I.25I9

L

(@) INTERFERENCE FIT

Types of fits in Interference:

+Shrink fit
*Heavy drive fit
*Press fit
*Medium press fit

1.6.3 Transition fit;-

It is a fit which may sometimes provides clearance and sometimes interference.

When this class of fit is represented graphically, the tolerance zone of the hole
and shaft will overlap each other. e.g. 75 H8/7.
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Fattte Shaft

.

Shaft

iole

‘)//////

— ¢I.2500

(5866 & :’.ggg.% -
CEAAS

(b) TRANSITION FIT

N N

Figure indicates transition fit

Types of transition fit

. Light Press Fit
« Force Fit

. PushFit _
. EasyPushFit

1.6.4 Conventional 1‘epresentation of fit’s.

Hole Hole
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17 Systems for obtaining different types of fits:

Systems are of two types:
(A) Hole basis system(HBS)

(B) Shaft basis system (SBS)

1.7.1 Hole basis system (HBS): Where the size of the hole is kept constant and the
lass of fits, then it is known as

size of the shaft is varied to get the different ¢
the hole basis system.

RO LD

BISCHOLE

Figure indicates HBS

L.7.2 Shaft basis system (SBS): Where the size of the shaft is kept constant and the
variations given to the hole to get the different class of fits, then it is known
as the shaft basis system.

1.7.3 Fits in Shaft Basis and Hole Basis System

Shak
\
Hok Hole  Hole Shat ‘\\

m ’ | Zem
- % / e

N i = Shat Hoke
Shaa Hdﬁ HQ IE Vl‘ maﬁ
Hole
Examples faken from £ Exangles taken from
shaft-basis sysiem ; ole-basis system
d
in SBC and HBC

Figure indicates several fits

PR

-~
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5‘;_‘1) The size of the hole is s prepared -
:ithat the lower deviation valueis -
_-a§sumed to be near zero lme S

* 3) The limits of the hole is kept

,fconstant & shaft is varled to desired
it :

: :'.'2'5'}' Cost ofproductib}{is :1655 L

1.7.4

leference between SBS & HBS

e ’“"W-i}méf"fv 2

l)Upper dewatlon of shaft is towards
zero 11ne & assumed to be bas1c mze

2) Thls system is r AR WES
epresentedb : ; R
letter (I ‘I) Y. 2)ThlS system 1s repr esented_by letter (h) .

: “'3) The hm1ts of the shaft is kep onstar
'&.ho Ies are varled to desued fi

4) Used in mass production "4) System not suitable for mass -
production, -

. 5) Co stof pfb;d_ucf[ion is 'lligh e

6) Storage place for keepmg the tool 6) Storage place for keeping the tool is
is less _more : e

1.8 Standard Limit System:

13

Three Types of Limit System Ayailable are
(1) British System, (2) ISO 286-1988, (3) IS-919

1.8.1 Indian Standard System (Is)

In 1S-919 there are:
(a) 18 types of Funda

(b) 25 types of Fundamental Deviations

mental Tolerances (Grades)

18 Grades: IT o1, IToo ITi, IT2, IT3...IT1s.
. 25 Deviations: Capital Letters- Indicates Holes: A, B, Cs D,

L MN,O,P,QR, s, T,U, V, W, %, Ya i, Za, Zs, Zc.

www.Jntufastupdates.corBcanned with CamScanner

EF, G,HILI LK

]




Small Letters- Indicates Holes: a,b,c,d, e, f g,

Ly Vv, w,X, y:z Zay Zb, Zc.

oy

Fundamesal drigion
Negdw 4 Podtn

Reitn

I
I
A

%

é

E

Nt

Furdamwntd ovisin
Vi

Number symbol generally represents the Tolerance

EHESEE

lmna

e v ox Y

e e,
. é’g%éé%%&\g

't
Drslcsin =

©) Thans {Exierma Testures)

Graphical Hlustration of Tolerance Zones

(T Grade).
Eg:1 401,

40 indicates the Basic Size

H indicates Hole basis system

7 indicates IT Grade (IT9)
Eg2 43,

43 indicates the Basic Size

h indicates Shaft basis system

7 indicates IT Grade aTy).

=

i r
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15

1.8.2 Standard Tolerance

S
tandard tolerances are determineq ;
in

s te '
microns) tms of standard tolerance unit “. “i” in

‘Gi)! L
IS expressed as

“i"=0.45 3\/(D) +0.001 D
Where D is . .
geometrical mean of lower and i
upper diameter st .
shaft & hole lies pp meter step where the actual size of

Various steps in IS-919 are as follows
1-3,3-6,6-10,10-14,14-18,18-24,24-30,30-40,40-50,50-65,65-80,80-100,100-120,120-
140,140-160,160-180,180-250,250-315,315-400,400-500mm

Tolerances ITO1-ITS is calculated as below. Remaining like IT2-IT4 is scaled.

IT01=0.3+0.08D,

I1T0=0.5+0.12D,
IT1=0.8+0.02D,
IT5=7],
1T6=10i,
IT7=16i,
1T8=251,
1T9=405,
IT10=64i,
1T11=100i,
1T12=160i,
1T13=250i,
1T14=400i,
564
[T16=1000i
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1.8.3  Fundamental Deviations for holes for sizes up to 500mm
Note: For shafts the same upper deviation formula used will become lower deviation with
a change in sign, same way the lower deviation formula of hole become upper deviation

with change in sign.

; 1.SD for D2160

C X = 7' ; =_(52002) for D<40

. ={9.5+0.8D) for D 240

i
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17

=Geometric mean of

- values el for p and s

© =HT7 0+ 0.4D For D50

=IT740.63D
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® . The ““teo”’ gouge Should be detigned 4o Check the mowimun
maltxial Condition ond Should Check cu many dimension
s Possible.

L The ““ NoT G0 © ¢ No (e’ Jauge Should be designed to
chetk the Mhimum padevials 18nSt and  Should only
check one ddmension ot o Hre.

—Thus & %epoxate ““No tno” gouge Fs Yequixed [y coch
fndfvidual dimension. (onsides o system of I'mit gauge foyq
Yecdangulay tole as  Shyeon fn £04 uxe.

The “(0” Jauge % wed b0 Cnsuve fhat the mManimun,
me tat CondTtion F¢ nol exceeded ond +hat Medal doesno,L

encyoach ‘Tn to the MPripmum allowable hole Space. o+ Sha)¢
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Reclangulay hole &vexcize fn 6ne  itecton G‘/
This system Should ke appiied o all Sysiems of - (Hniif oy,
The ‘(107 gauge Should e made equol in !w‘yjlt; Vo b d Topo
O fotun Hmes oFf diameley, whitle the "Moo’ gauge . ol
\sela}ivelj Shost cad  appoyimalely Cato) n '((f(glh to thelole A, .
Metex , Th Case of ¢ivculay hole

Th Cue of Cused holes, 1l the lengin of the gavge e

made Shosfes . then - wlit gel pay thwotgh dhe ch-s Teuthin
v the hole cnd gTves a wrong yeadtng . Bul f( 1hr length of
be gouge fc made (on cidexcibly  long, i will mel poss 1hveugh
e (uwed holes cnd C¥¥0¥ will be dedected - A ’Ohj ('74’/(9‘9
ol thwy che The Susdae Mol Tn Ore diveclion bul ino
Numpex of  sechions Simulienepwly - The lengtt of Ahe "o
9%Uge  Should npt be s Hhey 115 Hmes The lengin ol the hyle
o be Checked.

Mritations of Taylos's pafnciple »

‘. Taylos's  prfnciple Loy ‘0o’ gauge s designed to have its
lengtn equal To the engagement lenghy of 9. Bul M
el tual  Pyactice - it fe ol always Pasible . Fos Tnslance,
it (o gouwge [Passes Fhyough a hole oy thaft vewy cadily
<o that i{ coesrmof afdect the yequited dil -of asembl
then the tength of G’ gauge C:‘-e.,x?nj oy cylindsi (al type
Jauged migh} be ley than Cngagement lengin of ff. —
Stmilasly  fox blg holes , the full foxm oqauge witl be mud
I’\eav9 ‘and ‘Unsuitable o lLae . Hence , jE ! tro gouge
does Not  gives woundness €x¥oy fy a affedd the enge.

gement £t than othex gauges (ke Sphesited Gauge
Seamendal Tybndyical bay ede, Should be wed.
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‘No - Go’ gouge < 30.09@)4“"00“’
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Ao - Gro’ qauge l,

"\amfm Um r,i/'v /// "| T\:\ 30 020 mm. ‘L
Si’lﬁ d I/\Ol’é HO’QT 'I‘OIGYCV\CQ. D‘{x@CH'OV‘ 0} weay
'L ’ _,_O__QQO U mm
4 -

o | | f o !
‘M Unimuwm BO.S‘C & 100 'OQM“ ‘gmgiliac _.I/
Size 04 hole ! zzz,

8.

W eas allowance
4 D:000Umm

, 2Q.9¢omm
ik

Desfgn o dyprcal 60 7 Bnd 'No to’ gauge €ox a Shof+ of
F0omm,

Ang Loex .

=0,

Jet s design dne o omd NO Gie Jauge fos YoHgzeq £it
NomPnal diemetey of Shaft and hole 7S F0mm

Cnce o mm diamedes les Tn +he diamefey sfept of 50

emd 30 mm.

Nalue 0 D = mo T 6'5.9.£46mm

we kmow thal , the ALundamental folerapce facky,
)=

-

OU5 3D 4 6.601D
D0 UsYfaahy 4 0060 X £3.24¢
= 1R56 U
= 000174 mm
Hole type 9¢ Hy ., ound fox H —hole, fundamendal deviation

—
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’

o mMimum Siz€ o hole = F0-000 M
For Wy e, T ,the Value of folexance
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O Fox shedl, @
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G0 Jouge <6.0007-00607y = qlwvo'oog; RSP

No o (90({90 s 79 86 ~0 000D - ?O-—O-IBHO
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Po,,i‘;v,o Ppuge 4
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0o f L Dixection of wee
s Gogug | |
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T~ weas allowonce
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weax Q Howance
l [ PiNeCtion of wean
I
No Gro gzuy'}'

@ 292 3909

These gouges ase Wded fox JugPng the Shapds ond male
Components . The &0’ Lnap gouge fs OF @ Size Conepondi
ko [he  high Cmantmumy 1fmPi Of +he Shaft , while +he ‘NoT
(o’ gpuge omesponds (o tHhe low Cminimum Pmit) -7t Js a plain
gauge, (afegesy of Ffosm of fested Susface coith single ended
and double ended Jauge. T ¥anges fyom 2mm 1 latmp, —
with double enel ond 100 o 250 mm O Sthale ended fype.
The gouging Susfaces ‘of +he Snap Jouge fe  hasdeped and
Suidaply grounded and lapped . Snap Youge haye ¢ G’ and
INO-Go? Chetiking  faciliby.The vaysw negps gap ond ving

Jauges 0xe Shown fn figuxe.
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by CheCked 5 paxallel to the axis |, av M )-)OBIHQ”ﬂ 15 Hn@
Qauge muwt be Positioned paveadlle! to dhe Shaf! Qs clJ?;‘

Pyofile gauges e wed to (Check the Josm o the
CompPonents. pyofriles ase diffrctull 1o be chethed by limil
gauges and H T wied pacctice tp We fined gauges
mated 4+ pyofile for Checking puofiles. Thexe ase wo
Method of folesance the foym Of psofrle { consisting

of S4waight lines and  Cuxves).

(D) T4 pyovPde a- tolerante Zone within Whith fhe ﬁfm'&he()
] pProfile muad . This methed paovPdes QA Lnifoyp, me4ed

® folexance viesmal b the o tile.

G) o we Oddinader whith are providey Wwith 8 ividual

folexances. Tn this method the folesame 5 hosmal T
the Susfoces will Vaxy with the fom of the pype

Resition Gt
The Position gauges qye employed  Fox Checking  tue Pos/-
Hon 0f Some featuses sy -the Losk P xeladion o OfLey
@< foce 05 wefeyenre Pofat . They are avilable ¢, avetd
Vasiety ond theis design 75 boued on the Patncrple of
s'@hh‘ng the Jouge ond tobsk a¥ on Hhe meéthod of feel.
Practically s diffewens Potitton Jouges ave ey uiged Loy ~
Afexen} toowsks
/

¥

/
Location 7
0t Yeceys to /]

be checked 5

7

)

e rrve
Refesence sq ,@:? .
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Fram 1he {iqwe " mey be  hojed thad  ho bignt wilf pa:j’,)'
between +the dedosente tuyloete ond §ouge Suslgce T (ondac
with e’ Side  and  Ught @il pais “No 6a” <rde. Figuye
Shows Checirng o focafion Of & decuse Pn welafion (o 0 flnd
suxface  ond Clguye Shows The Susfaw 1tmsoliel ko 'I-haac’-{'@“,m
Swilece p be locajed. |

(-"“Ck?ﬂwg(p of fapes tUsing yollexs , Mitsonvky end

POUS “DUGERIIN 0 S ti - AT A
éw‘ff,ﬁ%&?' g
Tn 4his medhod . measuxsemeonts are mnade oves teog o ta))
Yoltexs Standfng on LUt gouges of Cach £P%de of 4he { y
plug  gauge ad dwo Positiont (one oo The lowes end ong

Dne wmeay the uppes end) ase Shown tn Fguse ).

Ro”ﬂlS

"7777"/7"/ e f"r?"}’/‘////l/~'r‘ s,
Swtace plate

(D:Mecsusermend of Tapes P'aﬂ 30"“;*\“%

Al 4iys) The fapey plug & Plaeed on +he Swiface plate. Two
opua) volleys owe Placed on he Slip 9ouges ©On €jthey Zjdes Of the
fapey Hug at 0 helght of 4, and twp Ceual ollexs Cye Paced
on lowey Sides of +he Plug o & heignd of H) . Noto sthe Jitdonse
between Hre €nds af +he xelleys oxe Mmeaduyed bya Mitomeds.
Let €2 be the distance bedween the fwo Uppey Poslition §07lexs
omd ‘L' be the diSdonce behween He two  dowey Position
yolleys. Also ‘d’ be Fhe dlame tes ot Hhe Yollex then,
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Q (o lculate the angle of fapey ond minimum diomedes of an
“fhdewnal fupex foom he 4:0“003?”3 yeodings,
Diametey of biggey ball - 10.25
Diometes of Omalles ball =~ 6-07 mm
Height 6f {op of bigges halt £som datun = 3012 mm
‘ Helignt of +op o Smaltes ball £xom datum = 1008 wim .

Arawes!  Giivey fhal,

Dl = lOZSmm &
D, = 607 mm ¥ \
H( = 30!3 M) H " \\
He = 10.08 mm h\/\\\\\\\\
. Ny
ﬁom hlaﬂg ’C O, 0,_ D) we han’J \ ;r}[l \\ Hz H?_—z
3w Q8 _oE AN Doburali
Ofo?- HC‘OIA-—OL( g)
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stn e 2= P
“ -, 4D,

) v__)O-Zb'— 607
Z'QoJ})"O-Zg ~2(l0.62) 4604

sinl = g
2 35.4; = 6.11637

o _
S = 8" (odte3 7D = € ¢p96s°

. (apex Ongle,b = 13.3653°

o
fos -ﬁ?ndfng minimuwm dicame 4
() of o tndewnal tapers.
Led s Con o1 dex the me’cmglg
Oy CF 1.6,
Siy) ﬁ o OQ,F
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o, ¢
g oD
s ~ ° e P, —p ‘
HZ —_ l)L B
— 2H, - D
2 ra

o137 = 6.0 — D

2 (10.08)~6.07

11632965 = 6.07 -D

Je mPnimuwm diamodes of dapes - G- U3

40 www.Jntufastupdates.com Scanned by CamScanner



han

28

2.17 Gauges:

Before accepting any component that is manufactured, need to be inspected for high accuracy. In
mass production several components will be manufactured checking each part requires high cost
and time. Conformations for the parts can bé done easily, by measuring the required tolerances

of parts using gauges. Gauges are scale less rigid instruments, these gauges are made to specify

the limits of the component. Unskilled persons can check the work piece. No need to do
calculations for measurement. They give quick result.

Gauges are of two types:
A Go-No gauge (or Go/no go) refers to an inspection tool used to check a workpiece against

its allowed tolerances. Its name derives from its use: -the gziuge has two tests;: the check

involves the workpiece having  to pass one test (Go) and fail the other (No Go).
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It is an integral part of the quality process that is used in the manufacturing industry to
ensure interchangeability of parts between processes, Of even between different

manufacturers.

?‘."’x”ﬁ”‘
6 G0

%71///1{7//Il/f/f/f///

WA

; TOLERANCE
ZONE MAX. UM{?T

Piug gauges

MIN. LIMIT

Snap gauges -

Types of gauges:
a.) PLUG GAUGE

i. SOLID TYPE DOUBLE ENDED

ii. TAPER INSERTED TYPE

b |
- —
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iii. FASTENED TYPE DOUBLE ENDED

iv. PROGRESSIVE TYPE PLUG GAUGE

Jntuf . .
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RING GAUGE

c.)

d) THREAD SNAP GAUGE

'gcanned with CamScanner
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Material for gauge:

Hardness to resist wear, Should be made with high carbon steel and heat treated to
impart hardness

+  Stability so that they won’t change size and shape
+ Corrosion resistant
+ High degree of accuracy
» Low coefficient of thermal expansion
+ Low thermal conductivity
» Coated products will be beneficiary
2.18 Taylors Principle of Gauge Design:

GO Gauge should be designed for MMC, NO-GO Gauge for LMC. If the plug
gauge is check the hole, size of Go should be to lower limit and NO-GO to Upper

limit. Similarly if snap gauge is used to check the shaft, size of GO should be to
upper limit of shaft and NO-GO to lower limit.

2. Taylor’s principle states that the “GO” gauge should check all the possible
elements of c.limensions at a time (Roundness, size, location, etc.) the no gauge
should check only one element of the dimension at a time.

3.

Holes that need to be inspected will in oval shape usually. So NO-GO will not

enter and we wrongly prospect that NO-GO is not entering in hole so it’s perfect.
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