Sarew ue fafemior (Production & Manufacturing)

fex (Fitter) - fefw swavarett

e 2.2.79-80 & wefya Rr=ia

Fliteat e # fafemershieran i sawasar (Necessity of Interchangeability in engineering

field)

SEAW: 3F TS F o | AT fAwforad w w v g
* I IS F WV UF FWAT T

o FrfrFasfear &1 w@e s

o farfoe womelt #t srravEEar FaET

o e da ffe & yomenr & fafieer weRt & A T@T|

g SAreq(Mass production)

ag IAATEA AT arerd fFEt g7 (unit) STEera AT 9 & A<t der
# Iefed & |

9g ITeA & @ (Advanteges of mass production)
sagat & fAwi #1 qwa 7 & v 21

ISt &Y AT FH & S|

fafi® ot (spare parts) & & fer @@ 2 |

g SaneH | gt (Disadvantages og mass production)
e s @t wefAT @t SR T §1

ST da forere &Y srevd Tedt 2|

TR GEATH AT &7 e A JANT FIAT 9%t 2 |
TSI @ FTHr Tfeh giar &

IIATHS "I (Selective assembly)

Fig ¥ Ta@TeH® UF X TS G 7 < Tafea
T 21 Fig 1 & &< € f& 9¢ % a9 U diee 9 @ G & |
3 THIY & HAST ST T aTet 0T 73 & | ST AL HioA
& Fifh goh forg sifafRes g=it &t el & SamT g=ar 21

N 1|}aj
N 1|}aj

SELECTIVE ASSEMBLY

Fig 1
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¥ =g=eAs “qwe (Non Selective assembly)

TF & |15 UF TSI & atee T Hig Wl 7¢ a7 G5l & | 30 THR
& HAS ast & 36U ST @ohd & q97 =@" w9 A AU awqar 2|
AL Y S & FAIfF Afah 9= (spare parts) STaTHT
# firr o3 21 (Fig 2)

Y TATHF HAIA | ATTGT & S AwAd e aa-giierar
Frerett 21

ST SIANRT IEEA AT AGIATEH H TAATHE AT
F g e ALl & | gt o faviw aRferfaat § s ot fn
62 2|

Fig 2

|
|
|
H
|

[

|
|
|
H
|

NON-SELECTIVE ASSEMBLY
INTERCHANGEAB ILITY
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faftsasfiear (interchangeability)

S AT AT ggearad fHar Sar @ A afe & fAfawefear 7 &t
AT 9% SEA & i3 Aaad qet w8 orar | fafawesfiear 7 et ar
Ig IR HT Hig Aadd qgi w8 arar | fAfawesfiaar &1 qaaa
& {5 o &t ave & ot faedt ot arfes e ot oft etema & aar
ST ST I qATo & qa foaT et stfafRes o & 3w @
ST "% R 7 famr F6 @ wwfaa e gy dafoe Bt ||

forfire gomelt % S=wa (Necessity of the limit system)
afe sraae fafraaelier &f af 3% ag Seed § UF & A &
FAT T9T SAF @eq §HT el & | i I THaH el A3
TRl AT THAT FACY IF Tel g3 § F© fa=a at rgafa
& ST 2 | Fw T € Fe e daise & e & T genfaa
Y| 30 T fo=e afed argst &7 famiewa @ G (limit
dimensioning) F&EaTaT ¥ |

et & drar famiew & forg fafarfest & smeme ax fafsmer ot
H %% AXE % folfie HIWH JuTferdT FI=TE STt & |

ISO (=i e &req) far faferfeeat & smam o= fafve
39 | &% ave & forfie As onfoat srame St €1

q WA (T A 3feEw wued) gwr @ A
fafie da fbe &t worrelt stoaeg Sl 21

forfore da ke it st smonferrt (Other systems of limits and
fits)

ST /T @913 (International Std. org. (1ISO))
fafesr #es woreft (BSS)

ST+ AT (DIN)




foe Td e &t W @ Tomer =t (The indian standard system of limits &

fits - terminology)

IgAV: 3 U & oA A o faforfad wef A v e
* BIS & srgaw fafe wa fre & wat 1 @
* BIS # farfie ud fhe & wat &t W=t

qegs (Size)
e & 7T § el e g § e R o et aw s
e 2

A« A (Basic Size)
7% 9% e & fora ¥ famren & e iy s €1 (Fig 1)

Fig 1
CLEARANCE FIT
HOLE

SIMPLIFIED SCHEMATIC DIAGRAM OF

ZERO LINE

LOWER DEVIATION
UPPER DEVIATION

TOLERANCE

BASIC SIZE

HOLE

LOWER DEVIATION
UPPER DEVIATION

TOLERANCE

ZERO LINE OR LINE OF

MAXIMUM DIA
MIN DIA

ZERO DEVIATION

MIN DIA
MAX DIA
BASIC SIZE
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arafa® arEw (Actual Size)

T FIT T T TSN & ST ITF IcATET F I qreASd AT
& faeredt €| afe sraat & ©igd FaT &t af 3 at argen #
et (limit) % &= § gtar 21

A F FAC (Limits of size)

3t 9¥W (extreme) AT ATES BT & fored fiw & smiex
Al & aArar @ (Fig 2) & Faer: stferaaw ua =[aaw S
gl

[T it AfREwaw AT (Maximum limit of size)

Ig g1 dATe § <7 arr gar | (Fig 2) areeft (1)

AT H AR {9 (Minimum limit of size)

Ig gt dATST § Sier arar atar €1 (Fig 2) aweft (1)

&= (Hole)

BIS &t worreft & forfore g7 fohe & forw et srawra & sl
TGO (AR g€ darHE 7 1) # 7 (hole) #F A fa=AT
STt 21 (Fig 3)

Ieare e fafawior : fRge (NSQF @R- 5) - srv s 2.2.79-80 & weta fraia

Fig 2
TOLERANCE
— LOWER DEVIATION
UPPER ——
DEVIATION
ZERO = Elu
LINE o SN 3|5
ISR = ® X |lw
25 E5 0
o, P 5.0
TOLERANCE ZONE
- TOLERANCE
vz 7 ZERO LINE
8
g
L FUNDAMENTAL DEVIATION g8
[y
Fig 3
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FAH FaFAT FT ATHRT 3= e ATHT & ATHTT
Fo EREEI fa=e Ffwaw A7 | FAaw qAT
1 +.008
20 - .005 +0.008 -0.005 20.008 19.995
2 +.028
20 +.007 +0.028 +0.007 20.028 20.007
3 -.012
20 -.021 -0.012 -0.021 19.988 19.979
ez (Shaft) ST g | (F=T R o7 & oy @ ster ser AR Fforg) st

BIS &t wurett ® forfie da fohe & forw et sra@a & amer
AU (AR g8 qAFIHR 7 &) F w9 (shaft) F1 aw fF=w
ST # 1 (Fig 3)

fe=re= (Deviation)

7g faft s o S WA qo @1Es & ar Ao
A BHAT 8| AT AT, FHUMHS TIaT I & qaT 2 |

Fut fe=e= (Lower Deviation)

IE AIES A AFTHAH AT A TS daq g1 s (Basic
size) & ST 3t &t & | (Fig 2) arfersr (1)

oo fa=e= (Lower Deviation)

TE AIES A1 FAAT AT AT I TN Tl AT T AT
e 2| (Fig 2) areft (1)

Fa e a2 e & o aew A srftemaw
Fatar 2 | Freen fraem ag freem & o angw & =geaw
AT FaTar 2

rata® fa=e (Actual deviation)

TE ATEATAF ATZS B ATAHAT T UF FATH HIAT &7 AL 2 |
IE I GATF ST & auT faer et @A & der g aw
Tl 21 (Fig 2)

e (Tolerance)

7T ATEA W ATEHAN HAT UF AT HAT F A 2| T
HT GATHE BIAT & T faer T @ & e gy @ A
STl 1 (Fig 2)

I @ (Zero line)

SURITH TaT H AT | TR FA | g ¥@T gt a5 (basic
size) Ft A FXAT &1 3@ @1 & I fagaw & @w of
F=d 21 (Fig 1&2)

#a@ fme@m (Fundamental deviation)
BIS wurtelt # 25 Jayd fawaw € foe sreret & wefia famn

f5z (hole) ¥ ABCD.........Z BRFILOQ&W 7 # 1 (Fig 4)

Fig 4

25 H7

INDICATION
FOR HOLES

CAPITAL LETTERS REFER TO HOLES OR
INSIDE DIMENSIONS e.g 25 H7

IUE & Afafh e & 9w d< JS, ZA, ZB @t ZC st
aTfae 3y T €| 7ET F I &t aArae & forg CD, EF &Y
FG@E@%I(@H‘#IS:Q‘]QWIIJQ?Q)

e % forg F3ft 25 71T @ S e § 99 & o 21
(Fig 5)

IN227924

Fig 5

INDICATION
FOR SHAFTS 25e8

SMALL LETTERS REFER TO SHAFTS
OR OUTSIDE DIMENSIONS e.g. 25 e8

FIN227925

I ¥@T % ATIE @fewAr &7 (tolerance zone) Fig 6 T
Fig 7 # wefia & -

Fig 6

>
@

%I

CAPITAL LETTERS INDICATE FUNDAMENTAL DEVIATION OF HOLES

FIN227926
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Fig 7
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SMALL LETTER INDICATE FUNDAMENTAL DEVIATION OF SHAFTS

Fig 10
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TOLERANCE

faftrr st & fee (fits) Tmar w== & o seng@
(fundamentals) f=rer= e 1 (Fig 8 T 9)
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T F AN IATSH N TYTHAAT B AT FLar 2|

TF AHE 91¢ | qAHd (F=9ed 0F e & Tod® dq0 & oy
FT T et fS=ee aeit 500 mm % & arger TS @t
T2 (1S919)

Ztaia @z (Tolerance size)
TEH A A1ES g oA a9 Sy IS ear 2 |
3Ie1E¥eT (Example)

fox &t etovy ass ¥ qor @1gwr 25 2| g (fundamental)
fererer &b H T 7 ST Sieid 1 Suft &t &k fohar st 2|

(Fig 11)

Fig 9

FIN227929

SHAFT BASIS SYSTEM

Fig 11

@25 H7

FIN22792B

25e8 I T ST %[ ATES & oTaaT qot TS 25 © | A
(fundamental) fa=rere &t & & AT Srerea-Aoft it d=r 8 &
=6 faar smar 21 (Fig 12)

e afewEar (Fundamental tolerance)

T8 crowd & A9y (grade of tolerance) ¥t #=T ST@T €1
ARATT ATS Jorreil | {87 (hole) U smwe (shaft) g+ & forg
T@T-Tohdl & JefT afad & Suiar €1 F T 01, IT 0,
(1 D & | T16 a=% eidt €1 (Fig 10) st #err o<t efera
8 T TR Hear 2|

Fig 12

|

|

|

|

T
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TI & UF a97 I (range) F 25 aqd fa=ee a9t 18 ety
Suft & HAWT & IET AT THAT S

Je1e¥r (Example)

Fig 13 # u# &7 25 £ 0.2 & wefdia far mar & fraewr arert
7g & f% 25 mm e anEst qur + 0.2 f=ew Fad 2|

ST 9 Ao gera: fmmett & ary G s )

IqER 25+ 0.2 % £ 0.2 5 & 25 mm =™ #1 fa=em €|
(Fig 13) 3aaT @ & f& fog 7t ag assr A entt e
famr (dimension) ffafaa & &= 21

25+ 0.2=25.2 mm
FYar 25 -0.2 =24.8 mm

Fig 13

TOLERANCED

SIZE OF HOLE 25+0.2

FIN22792D

25.2 mm sferaw €T 21 (Fig 14)
24.8 mm =Faw @ £ (Fig 15)

Fig 14 Fig 15

R

FIN22792E

stferaw U7 Aaw fffe % e #t faed (tolerance) Fea
g 7=t efewe 0.4mm 21 Fig 16

Fig 16

FIN2279F

Fig 17

FIN22792G

IS 696 ¥ FTTAT TTET & THehel % T | AT T [AATHA
FIQA qHT (¥ T qled =<6 fan Srar 21

WA AF & JAR e uq st autiwewr (Fits and their classification as per the

Indian Standard)

SgaT: 9 96 F o A o Ffortaa w0 Fw atw e
o WA ATWF & JgaR e &t qfwen 39

s WA 7F & JAR fafie da ke & aat (terms) & F=t a0

o Y% fhe & T &7 IIELIT TATAT

o Tt ot F 7w & w0 A BT @ weeE &1 Aqes q@ET

fre (fit)

HA (assembly) & Ior fawrett § oe & @ # &t fam
gt (mating parts) f&g =¥ smwe & @t aw@g # e (fit)
Fed 2|

fre &t stfyr=afte (Expression of a fit)
fihe & =16 F & o7 FEwew IEAT qo @ (A OF u7

aTE 3t | 3wl B) fom ¢ fow & g d@%a qur o
% forg d@%a foram strar 21

3Ie1E¥eT (Example)

H7
30 H7/g6 a1 30 H7 — g6 et 30
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gt (Clearance)

et fohe # st@a@Tr (clearance) s@@a & foF &t @gw a«r
MHS H AT & 19 A< ST & S g9 &A1 HF erar 2|

sgwm fe (clearance fit)

7% 7% fhe € St @eq @ a1 €| 7.t o &1 afewEr &=
e & feid & & Fu< wear &1 (Fig 1)

TOLERANCE ZONE
OF HOLE
TOLERANCE ZONE
: OF SHAFT

Fig 1

)
o o, 772 Hoe

SHAFT =<7 SHAFT

HOLE

FIN227931

351891 20 H7/g6 (Example 20 H7/g6)

fihe & & @y, & =91 & o= a1 awd 2|
o fog 20 H7 % forg & arfersr + 21 4 o 2|
¥ eI wiEAE | fa"ed #t gor |

(1 micrometre = 0.001 mm)

foz # @@ 20 + 0.021 = 20.021 mm #R 20 + 0 =
20.000mm. (Fig.2)

Fig 2

|
220.021
220.000
I

20 H7

FIN227932

&z @1 farfae 20 + 0.021 mm @ 20 + 0 = 20.000 mm
(Fig 2)
20 g6 e & forg atforr & & fdar & — 7
-20
T THE e @y (limits) €
20-0.007 =19.993 mm
20 —0.020 = 19.980 mm (Fig 3)

Hferpaw gt (Max. clearance)

s e srorar ssiad (transition) fhe # 7% =ifes fog
U9 FATH e & d e 2| (Fig 4)

Fig 3

+
219.993
219.980

)
)

20 g6
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Fig 4
SHAFT

HOLE

N SHAFT \\4

———  MAXIMUM CLEARANCE

HOLE

FIN227934

AaH FgF (Minimum clearance)

s fhe # 7€ FAaw fF ia stftmaw o & & o
g1 (Fig 5)

Fig 5

HOLE — MINIMUM
CLEARANCE

SHAFT

FIN227935

AR g 20.000 - 19.993 = 0.007mm (Fig 6)

Fig 6 Fig 6(a)

j 0

)

0.007
0.041
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srfiraw st 20.021 - 19.980 = 0.041 mm (Fig 7)

Fig 7
— INTERFERANCE

HOLE

FIN227937

g Ua a9 & S God TR BT & | TS G fhe 2|
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Zfa®eor (Interference)

T8 AT & Ted g &1 qrgel aur IHe 7 args & a9
T EIAT & | 9T Hod TS eiar & | 57 & & srrwe aeq
o7 & T &ar 2|

Ffaweor fe (Interference fit)

7% fhe a3 AAfqw<or e F3ar | 7=t fog & aftwEr &=
3T T % rid &7 & #i ¥&ar &1 (Fig 8)

SHAFT 2

HOLE ®

31T (Example) fe (Fit) 25 H7/p6 (Fig 9)

Fig 8

225.021
225.000
225.022
225.035
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Fig 9
SHAFT

g
N SHAFT q

HOLE

HOLE

MAXIMUM INTERFERANCE

FIN227939

oz & dwmg (limits) 25,000 @41 Fit 25.021 mm g aur
I T HATY (limits) 25,022 @41 Fit 25.035 mm 2| IR
geq B & a<r gar 2| 72 afase fhe g1

HAftrwaw axfaweor (Maximum interference) (Fig 10)

foreft =xfaaeor e sprar ss e fhe § 98 JAaw foF uF
SAferwan wTe &1 fsErferdT st=e 2 | (Fig 10)

Fig 9 & wefsta Satevwr &

sftree srfeswor = 25.035 — 25.000 = 0.035
FATH AR
st e (Transition fit)

7 a8 fhe @ frad it srawmor @t &+ afawwor (interfer-
ence) 9T gidT & | 5T 6 T &t fhe &t 9% gT Jeiia
fohaT ST 2 at foF (hole) 34T o9 & Tiaid &7 UF X &
F e 21 (Fig 12)

= 25.022 - 25.021 = 0.001

Fig 12
75 H8/7

— 0.058
—0.018

SHAFT /

HOLE ®

275.046
275.000
274.988

275.018

FIN22793C

Saeww - fke 75 H8/j7 (Fig 13)

Fig 13

HOLE

ZERO LINE

BASIC HOLE

FIN22793D

Fig 10

SHAFT N

HOLE

— MINIMUM
INTERFERANCE

FIN22793A

AaH FATaFETO (Minimum interference)

et afasor fhe & o' sifteaw fog da =@aw v &1
et s g1 (Fig 11)

Fig 11

HOLE HOLE SHAFT

vz B )

SHAFT SHAFT HOLE
TRANSITION FIT

FIN22793B

&g & @\ (limits) 75.000 @1 75.046 mm @7 9T 31
AT (limits) 75.018 4T 74.988 mm =1

stfersra® st (Clearance) 5.046 - 74.988 = 0.058 mm

afe &% 75.000 quT smFe 75.018 mm &t ar wwe B
AT 0.018 mm =T 2| TfRvmm @eT AFAfaweor (interfer-
ence) ¥ I& TF A=hiciA fhe @ FfF goa sEewmr fhe
et Ffaseor fhe s &tar &1

7 smenfa worelt (Hole basis system)

forfore da fiee &Y WA worelt # stet fafsm o &t fire o &g
g &t arest [N Tt @ &Y arwe &1 J15eT Tedt dedr § a8t
zq g smufa gt wer s 21

fooz e soredt # fox & fog gaya fee srdsa ¢ | This
is because the lower deviation of the hole "H'is zero & g
&g (basic hole) F=T Sttt 1 (Fig 14)

Fig 14
ZERO LINE

SHAFT

FIN22793E

BASIC SHAFT
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TR AT yorrett (Shaft basic system) Aferwax g smeatlRa Jomelt st STy @1 7w gafoe & &

Ferfire o e o6t 1 oIt <ret Faorer 1 Fee 1 3 fihe F1 @t 9¥ s #ar & sfw o l# amsst #r ager

TR o AT R et & o Pox o e e At Gt 0P A A € G AT Al A SR A G
<& T TR ST T AT # | W R ol & A (97 A F AREAT FA AoF HT Shar 21 5w

ae % forg g faerete &7 &% H 947 St @ | 7 gaferg e fom amm & forg wrees ooy i st & far s

& FfH H ome &7 a8t = g 81 38 g s (basic ¢l
shaft) #=a | (Fig 15) g R da omoe sreamfRa et & for it @t & fe Fig
15 & wefa g 73 2|
Fig 15 ,
/~~~ ] ToL.ZONE OF HOLE
N 1oL ZONE OF SHAFT
CLEARANCE FIT 2z
NN
TRANSITION FIT W//__////I)W]//A
INTERFERENCE FIT AN
i,
AT
0 a__=
= NN
" o)
HOLE BASIS SYSTEM N | SHAFTBASIS SYSTEM
EXAMPLES ILLUSTRATING THE HOLE B’:JSIS AND SHAFT BASIS SYSTEM §

fofie da fie #t yorrelt -AT=+ =1E 1 92T (The B IS system of limits and fits - Reading
the standard chart)

IgAV: 3 TS & A A o fafafad weF wA A e
o Ao forfie () ToTrelt =T it SEAT qUT AEA W A [T FAT

AF 91E | {57 U7 W (Shaft) ST % forg 500 mm aF & 3% A18 A1E Y qAT Hh Afed ATgHA A @Y W S i
TS Bt 21 (IS 919 -1963) | 3aH 25 ey fawert qar 18 = Wt fomree At AfSre | degamege-amst # sy
T AR (tolerance) & @eft @I % forw Sudy (upper) U SETRY SEAAT HT TS HIHTG A HIT |

tq A=t (lower) fa=ee & foro argst I &t 21 FaTEee (Example)

&% (hole) & Fa<T fa=er &t ES g1 a1 fA=ret fa=rerw &t El 30 H7 (Fig 1)
g7 & fhar oar @) gt e e & S A uw
et fa=retT 1 FW: es dUT ei g7 = AT ST 21 Fig 1

ES %1 721 9 ECART SUPERIEUR @ “EI” %t 921
%9 ECARTINFERIUR? | 1S _

330 H7
340 g6

e | AT A@ FAT (Determining the limits from the

FIN227941

chart)
e A B 7 sriafs am & e g @l IT TF ATARF AOA €| 37 THR eF fow ¥ fog = dwr
A ATHT F AE FX | =Tfeu|

e #ifore garya fa=ae (fundamental deviation) @3 2fev| T A3 30 mm 1 38 TR 30 & 40 aF F W A
7T (tolerance grade) dte #fS |
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