=) ;. VISION INSTITUTE OF TECHNOLOGY, Subject: Metrology
A& ALIGARH
Unit 2: Measurement of Surface Finish

3.1 9R=Tr )Introduction):

AMA & HFUAT DI T Il T Ugel 3Ah! AMAT FAT Sar &1 dcIRard 39
3ggg HT TEYHh Tdgl S G&or fRAr Far g1 39 yeR #fEr 3ragar

(components) Fr Tdal o IRSAOT (finishing) & MR 9T Tdg IRSMOT (surface
finish) Cal ar gait H: dfer ST Hehdl e

1. et 3ruar fAafaa @dg (Smooth or Regular Surface)
2. T&T 31yl Gl ’fAAfAT A8 (Rough or Irregular Surface)

ST AW 79Il T Fde Rebadl 3R 3 [BiAer arel gidr § a9 A 3oy,
390N, AT Jear 31T FI HRISTAAT (work capacity) 3R &ar 31afr (service life)
9¢ el 81 38 fAudid afE was w67 A1 Gk A § a9 A2fe ST, 3uao,
A9 It 3G T FIsTAaT W faulid weia 9gar & @y & @Y 3uavlt &
Gar afer o ge ST &1 3§ #RT AYfAs g gfaequl (competition) & gar H
AAAT A7 3cdIE I IO B FAD WA & I TAg b IRSROT (finish) T
TeIdr  (roughness) & fawg #  3eg¥e #M 9gd ™Y B
gl 9T TEIAT & THMEl & HROT gl arel fohell 8 GbR & Johdllel & I H
S & o, Gdgl $r FeTar &1 AT Y fRar Srar g, 59 #ua & v a8
geRk S R wd AT TS w o w=@ET R S g

Tdg & IRSHIUT TF T&TaT T AT ooy [Hed R I giar 8-

(i) T8I (Lubrication)

(ii) ferama gfaRier (Resistance of Wear)

(i) AY dged &THAT (Load bearing capacity)
(iv) SFTT (Vibration)

(v) 2T (Noise)

(vi) T & Sa (Tool Life)

(vii) 79T el (Fatigue Resistance)

(viii) F&TROT U (Corrosion Resistance)
(ix) FA(Humidity)

(x) #AlFH(Weather)

39 YR AMAT r@gal fr Ide [Fder ™Fer (smooth) g3, ag 3d=T & 3=
QALY Td HR gl &THAT dlell gef| T i HINaT (brittleness or fatigue) &
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ROT AT 3qad fAwe (fail) &7 Thct §1 UT & IR AT geed AT Heed HT AoH
& UHTG TGl & bl HiaAl (sharp corners) @ ek WX USdT &, STET 38
gfdeell @l Hehegul(concentration) gl g1 TIGY AT HAAfAT g (irregular
surface) Teh YN & ehlel @il T oRE A A &l ST HROT Hgl & Jehlel
Fl dlel 9T TG e B B &1 F Tag FAGRY wAgH el A 3ot
ardeT Ifd (relative motion) sT&T 8T &, 37 Tdel X ol TeTdT T YT 9sar gl
s YR AMAT IGIaAT T S &THAT U9 JdT Jafy de & ford gsfr adsr, I
dg SIPRT Tdg (working surface) & a1 Y 31&RISRT Adg (non-working surface)
gl, &l Tl Ud GRShd gl 3cded HTaRTeh gid g1 TFdeh Hagl H T&ldr &
HRUT 8 3A% TOHIT T FFHTGAT STTET @l ol 3T Td &g (lubrication) GaRT
3oTehT HIRIGTHAT 3R Jar 39t & 3R 31w Ferar S FqHhar gl

T&T YAl GIGH Hel W $S 33 dUT S 38R ASIUE ¥ W & gId & 5 -
agel 91T (valley) gd & AT 3HRT &l AW (crest) dgd &1 TAT Tdgl &l
3fAafAT dag (irregular surface) gd g1 Tdgl & TOAE FI &I, GFahddel & -
&ahel AN HR i SHS & FAGUCH Bl §1 IUAENAT & IR R Felgl
TAI-TATRIT ST & HoRThRT & fIU roREmreaer hAReEr ae adgl & -
METHAT Bl gl 39 YPR Sy H Hdal I §rde  (texture) T
fFIfATant (irregularities) Y 3793e SR T@AT TT JEIIT AT T™T gl
3.2 gdel H «orac dur dfAFfAdard (Surface texture and Irregularities)
Tclgl @I T&Tdl (Roughness) & 3[AT §H T AT & HAgl H S@HT AT
AT FXh Slel Thod g AUl A Aleifegdl GaRT $T Fdgl $HI T&TAT FI THTE &
ST 81 $8 YehR HcIgl T F&TAT ol HEATH IT HeJATA oAl ToAAAT Tl &, Sl
&Y Ffea 3@ aRMNT FAT Td AGAT §1 YAENHS (Practically) & & Tah
A PRI TEIAT FI AT & AT e 3]0 & TF 39l Afogdl T G409
AT &1 AMFT Td IRsaor BRamst & S o ag Of ¥ F R a8 @
aret & s ®RUT @dg B ey Rufd agr o urdr g1 AfeAa fRar ua

ST AAT 3fAafAaant )geometrical irregularities) & 3TYR 9 Hdgl & IR aif
H ier S GehdT 8-

()  9¥ue Fofr )First Order)

@iy (i) gfadm Ao )Second Order)
(iify (i) g Aof )Third Order)

(iv)  (iv) I3F A0 )Fourth Order)
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(i)

(i)

(iii)

(iv)

Unit 2: Measurement of Surface Finish

ggd Aol )First Order)—#MeT= fsham & Fag Ffeh NSIRT, g Sl
Ud 9T & 99T )straightness of way) 3caife # fohdl off dROT & FaAr
glel o RUT HAGH T qUT IRSHIOT ¢t &) UTell & AT 38H $S Fo-o1-
HfAAfAdard ® e &1 3T HRUT @ Hd@l H gl arelr fafa qur
gery & I0T g HR IS & HROT gl drell W AfafAaard gus Soft
3fAATATAT First order irregularities) Hgerrdr &l

gfadr Aot )Second Order) — AT fohar & &I, AN 3ragar &
Rl s YR & FFusT )vibration) F FRUT dal T RIRT & fAwAH I8
ST & TUT HFYeT & HROT dhelel INSRT & Fewege )chattering) ¥ F&
forene s o9 § oad dag yAatag G@g & &1 0 sifaafAEaart
efadm Aot HfAafAaard )Second order irregularities) Fgerrdr gl

gt Aol )Third Order ) - ST #MA Sk &1 Ta 37 HedaT 8 o gl
T HMT SaRT HMAT a1 S &1, W] PRI GaRT ITeld olich &
AMTT TohAT A & UG ITld ThH & HRUT gl arell AfafAdary
g Aol 3faafAdard )Third order irregularities) Fgare g1

aqd Aoft )Fourth Order) — #NeTal foham & N &l & FHT F3ll-
) @3 T & gehs TYchip) & &I H HAE & 37el9T g1 S g AT g S
¢ Sa@ gag 3afAEa g S g1 W fEg@Aaa” aqy Aof
AATATAT )Fourth order irregularities) SHgeTal & |

ATl T F&TT Hr el & AT ITFA JfAAATAA 1 g a7 Sofrat
H dler ST FehdT -

(i) ITUfAS S1ac )Primary Texture)
(ii) gfadIer SATaC )Secondary Texture)

(i)

Page 3

TYfA® &A1 )Primary Texture ) — #FMAT 9erd W Fdd deal &
SROT I7 fHET 3T ISE8 & FRUT FW—<C) Fe-Wear & tear), BT
)friction) 37U@T H&TRUT )Corrosion) ¢ & &RUT gl dTell AfAITATATH
UrIfHe ddlde )primary texture) Fgelldl gl ¥ fEAATAT  ASH
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SOfAC FfeAT )Micro-geometrical errors) Fgellel 81 3Wiea afota
g va Tqd Aol i sfFafAaad Aesr safady Il & seadia
3T B

(i) gfada® sarae )Secondary Texture ) —AMAA fohdT & SR, 3cqrcst
a7 & s 129 & FROT N IHIATAE @t § 7 gfadas Feae
)secondary texture) Hgellcl gl SoT FAATHAAINN &I Hopl SATTACT
AT )Macro-geometrical errors) gl Sl gl 3WieFd afvld 9uH T4
ciacg Al #T IFfAgfATard Hoer sfAd et & a3 g
g7 Ffedl @ JERNEA  )waviness) T @gT ST g
Jreh ®T H Tdgl & IRSHIOT & gedard T 3HH F&TAT )roughness)
Td qnefieldr )waviness) &t g7 9 S § 3R I gl WMER ARIAT
B3 &1 30 YR Tdgl & IRSHOT HT GET0T I THIT el i &AqTeT
H @M Srar § foas T aagl 1 $&Tar & grarel )parameters) & §R
H ST fa HTITH gidie |

3.3 §dg ¥&TdT & 9T (Parameters of Surface Roughness):

et @ag Fr F&TarT 3§ W §o AW (crests) Ta @ifedi (valleys) 9¥ R &I
gl Idg W oda 31f%e Rex va aifedr gl ag adg 3dsir & ¥&T (rough) g4
SHR YA A & AT A O1q AT HUEY FIE I AT FA & G,
FS HNE P Tdgl Pl AT o Fbdl g forged e -1 d @rr = gl
aRaads

() # qutqar 9t vd R dde A fewmr mar g1 s yeR R 1 (i) 7 3@
Tdg W 0-0025 TFHTe IEIS HT T 9T fe@s 7 &1 50 Tde # o Rl aag
FET ST Tehdl & Torger dRTIA )degree of flatness) 318 &1 RF-1 (i), (iv), (v)
Td )vi) # 38 FAg & WY @I A fG@rr I g A Gag B aieeed
)wavelength) T ITEITS T Ydac I I HAARICEY Hl HH Hh AT 3T
) TGId HT IHGRI-3dRfrequency of undulation) @I Sere fe@MT =T &1 3Wiwd
Al S ST § TASC @ ST g T S &e hr aieeed & ¢ReR &A fhar -
) R-TglE & a9 YR-AEr § d9 T9E Td el HAg M ¥ 3dRgradually)
Gl AT & FAg )rough surface) & &7 # gRafdd & Srd g, Siafdh 3@ o
T IS Tcdd RUfd & thEHAA g1 59 YRR §H Ig IAT Joldl § [oh ThdATT
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Mg AT FeaneR aRadd & fow 3fRe aeded )wavelength) arell dag RisksdT
)smooth) 8t & St R )wavy) Fgr Sy g1 38T YR 5§ dgY Tdg DIy
TG aTell @il § A9 98 |AE T&T 37UaT &Y )rough) BT B

ghAT H FAMNTT ohaT & SR a1 Ueard Ig IT™T Agr grar 6 ader @
AT )waviness) ThEAT gl T GRSHd Fg Teh @ 38 e arell
aait q KIICUEE) g ehcil el
3.4 US5) ¥Hdg T&Idl I geffeuT/Classification of Surface Roughness)
I H gET A @ yER H@ g oS e §-
b (1) eI t[@'q JETAT )Transverse Surface Roughness)

(ii) T gsET TeTar

(Longitudinal Surface Roughness)

-2 & 39T e8I BTl Td HeGed YSE TeTd i fe@rdn I g
-2 & 3TIey TeTar 1 4 @, TR & O &t 12 4, 3q0ey qed
HAGHATA & T B F U HeJGed T&TaT I /4§ ST a7 § IS gEA
sfaffadrd swegeyr faem 7 @ § Safer sepeed gaw sfaffaard seeed
feem & & 1

R 2: 3requey 3R ey gsdr warar

$ 3.5 ¥R ATH & IFHR IRV )Definitions as per Indian Standard) R
Alelh 696 : 1972 % 3JHR TAE T&TdT )surface roughness) ¥ U F& Y@
gReNE e §-

(1) areafa® |dg )Real Surface) — St Odg, fhdl g &1 aREFHA  )limitation)
HLAT § 3R TWUs 1 ARt 3R T Tdg T eIl HAl g, AEdidsd Tdg) real
surface) SgaTdl gl

(2) woTdY WAE )Effective Surface) - Tt AT F wIed ag Idg, ST aEdids
gdg &1 Aeedsd ufafafiica )nearest representation) #dT &, THET TAAE )effective
surface) FgaTdr &l

(3) SATANT TAE )Geometrical Surface) — 38T UF 3cUIga & Whdl )process
of design and manufacturing) & 3ER dg YEAdd HAg )proposed surface),
s fod 3$fd Yform) Td Adg FeTar &I JfedT & €A A AL I@T ST AT
sTo3eraT ignore) &Y T&T SIIAT &, SATACGIT ddg )geometrical surface) FgelTdl
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gl

(4) g ¥&TaT )Surface Roughness) —

a gt AfAIfATad )irregularities) ST Tdg & TEGET IT doAde )texture) H il
ST &, Adg ¥&dT )surface roughness) Hgelldl ol 3cdiGe Ushed H  3clesl
JfaafAaard &t s arft St 81 #fifder &fshar )machining operations) @
CaFsp} & HROT ) adg 8Tl 3ol g gl

(5) UTATA® TG AT TATdC HYAT F&TAT )Primary Texture or Roughness) —

3cUTeeT UshA )manufacturing process) 8 3cdeel gl dTell g T&TAT o hIRUT glol
arell fAafAaar wufAe T&T T §dde HYAT TEIAT )primary texture or
roughness) Fgelldl &1 TET IJTATATA A 3efeed 0T Reg )transverse feed
marks) ST JfafAaard ofr aiFafed gl

(6) gfadia® Faw AT saAge A1 awerefiedr (Secondary Texture or Waviness) —
AqMNAA forar & SR a1 foham & II@UT (workpiece) H &9 )vibration), faeia
(deflection), Tcderge (chattering), FAT 39dR (heat treatment) 3Tf¢ RO & gl
arelr feafAdant & gfadae Ta®T I1 Seae AT aereiedr (secondary
texture or waviness) Fgd &1 3 YhR RNeidr, Tdg F&IdT &1 98 3 § o g W
T&IAT T ) IRIYUT-super-imposition) T 3T &

(7) (Lay)-
frdy FRfifaa g@ag i #FMfEeT & 3uua g, gsa 30 Tuse gdg & Yoo

predominant surface pattern) & ‘o' ®gd &1 Ig 3cUled UhH W FIN +Har gl
Tdg T F&TAT T AT §HLT of & FFad fm & frar arar g1 &= ”¥-3 9
-4 & Tag T 3871 ¥ TFaeyd Afded def W g

(8) faaffraansit #r gt )Spacing of Irregularities) — Fafelar FFTS )sampling
length) # FHTET WNhEel & 3f¥h T IFATATA & d H Wad g &t
sfafAaanst & gt )spacing  of  irregulariies)  @Ed gl
(9) WwISeT HI ACT W@ )Mean line of the profile ) — STAAT RS
)geometrical profile) & 3TTehfcl aTell IWT T MBS Sl ATET IWT )mean line of the
profile) gd &l IT§ HAXT IW@T, YTGT Awsa )effective profile) F 58 Rg &
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faenfoa aect § T amew d@r qur qeufeer oo & fav esd & foegait &
a1 gt 31,2, 3, & Tt FT AT FPATH BIer B

sfaafAaansit & gu fegat # F91 )Ten points height of irregularities)-

g T&TdT &

3o}, S ATET IWT & AR fohdl UAY I@T & ATIT SATAT § S GRSl l gl
Fredr g, AATfAaant & g aua § o I 5t deafelhr owes & g«
3Tdad RIER )crests) 3R 914 #geTaa aifedl Jvalleys) &1 HHd fHeg3it T Furg
)Ten points height of irregularities) FgeTdl &1 399 R & &2 T S1aT &l T fa=-
6 & TR TUSC T F AT a7 g1 FIF-6 6 AR IS fohel Fcig i watar &

AT & o, Yeafcier dears OX ¥ drg RART v urar arfedr v Farsar sl
H,

3.6 Hdg ¥&Tdl T HATI )Measurement of Surface Roughness):

gdel & Aagar & T&TaT AT & o 38 YR fT TEarcas /At &1 9T

foram ST & Sifeh et §) -i) Fel AT JeT AT )Root Mean Square Value or
R.M.S. Value)

(i) g Y@ 3Hrad AT )Centre Line Average Method or C.L.A. Method)

(iii)) 3R R & 1T T °1ET g F&IAT HT 3A15 )Maximum Crest to valley
height of roughness)

3.6.1 A ATET 37 #AT )Root Mean Square Value or R.M.S. Value):

Hdg T&TAT AU &1 37 Afr 7 Miwser fr ST )ordinates) & @it & ATET &l
TS & HAg T TEIAT H AT FIAT ol GEI Asal H, ATLT @I )mean line)
ade 1 et & gait & AT 3Hrad H1 @A )square root), Hel FaT ATF-HATEL-
)root-mean square value) Shgelldl & ToTaehl foeaT

fafae, fihed ¥adH Tolerance:

1. AT (Size)- TG oIFaT5 & A H AV Felc & g fHAT S arelt 31 B
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2. YR AT (Basic Size)- {9 AT & MUR AT gU, T YR I WATT
(Limits) [T &r Srdr §, 38 3Ta” AT A7 basic size Fed &

3. aFdfa® AT (Actual Size)- HATOT & IATT IR ST H AW S W ST AT
UTed 8idr g, 38 aEdides AT (actual size) FEd &1

4. a¥e (Shaft)- foifAc Tar e & BIS Yumelr H 31add (Components) & T
SN SA&TUT SR, TIATRR 3R JeieR RdT off QareT & &, &l ewe
qeaTiad (Designate) fohar ST &1

5. 8l (Hole)- foiffic adur fhe & BIS YuTell H 37add (Components) & T
3Tedeh &7 S JolellehR AT JaThR, AR 3T 3AATHR FF gl gearad
(Designate) foram ST B

6. 1l affF fA¥CH (Hole Basis System)- Toffc gur fhe &I As ugufd A

gl I A3 fixed ¥@T
ST & YT AFE & A5 [affies] YR &I fhe FI gred et & fow gRafda
forar ST §

AT ¥ gl afaE fAEed wga ¥l

7. v IfqT RFeHA (Shaft Basis System)- 30 geufd # JIa e & A R
@r ST § dur RAffied g i v & wed & & T g & gRada ar
ST g1 99 3@ e 9f g AEeA sga §

el (Tolerance)-

Introduction of tolerance:-

g AT & HwaA Affic qur sgadaa faffic & 7e7 &7 3 81 S8 A
gHAT positive & 8IaT § TUT Ig oo 5T Rieg & 37l canT egad T SITaT g

Upper d&T lower faffic & AL #T 3’ efolked FHgaldl ¢

“The Difference between high Limit Size and Low Limit Size is called tolerance”
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S
Upper limit size = 50.02 mm
Low limit size = 49.97 mm

Tolerance = 50.02 — 49.97 = 0.05 mm

Types of tolerance

AT & UFR Y gt ¥

1. Unilateral tolerance: Unilateral tolerance components & basic size & had Teh

g X® & ST &1 plus AT minus

2. Bilateral tolerance: Ig tolerance component & TS & GldAl kW &l Sl gl

plus IAT minus

Note EleR=g S & 37cI &lel & T3 SIHAT TFAweaol TS & ald o
Limits

AAA 9IEH & basic size & FT HA AT S AT & & HT e A & fafae
sgd & Fifh fonelr ot FMer 89T T basic AISST FI TeATAT Tg & HIhoT H
¢ SHIIU 38 FHEA ¥ 99 & o UiEq & basic ASsT W $S T & ST g
ST parts &I dimension & F& plus AT minus FIA AN HJATT Feld FAT &l
B QT o & 8d v @A a1 faffe AR $r s g

Types of limit:
Limit & 9ehR T grell B

1. 3fQad a1 3= AT AT (Maximum Limits or Upper limit)- Basic & parts
&I T 3 o $r e & St § 39 3Af¥wan ar =9 fafAe A9 Fad 8

2. 7gaA A1 e fAffT AT (Minimum Limits or Lower lit )-  Basic size &
parts &l el A Fellel &l P & STl § 30 #goAad fafde AT a1 et
fafae &9 #ed €l
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FAII=H (Clearance)-

e & S 81T &7 1S, ATHE & TS J &8T &6 al, 8leT & TSl JdAT ATFE
AT o ALT & AR Felldd 8T gl

Maximum clearance: Clearance fit IT Transition Fit & glel &l 3T¥hdsd TASST dAT
AMFE & TPeTcdH Sl & 3T s Maximum clearance F8d &1

S8 Maximum hole size = 50.00 mm
Minimum hole size = 49.50 mm

Maximum shaft size= 49.75 mm
Minimum shaft size = 49.25 mm

Maximum hole size — Minimum shaft size

Maximum clearance = 50.00 —49.25 = 00.75mm

Minimum clearance: Clearance Fit # Minimum hole size and Maximum shaft size &
HET &7 37aX Minimum clearance Hgdrdr gl

S Maximum hole size = 50.00 mm

Minimum hole size = 49.50 mm
Maximum shaft size= 49.75 mm
Minimum shaft size = 49.25 mm

Maximum shaft size — Minimum hole size
49.75 mm —49.50 mm = 00.25mm

Minimum clearance = 00.25mm

fre:

fhe aRemT ( Fit Definition ): T @2l & AT el ( #er vg der ) # 3T
fihe & AT S a1 T ST § 38 e Fgd & | I8 T 9R FT giar g
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1. FI¥™ f%e ( Clearance Fit ):

5 The & we Bl & 37 TadT § AT ¢ 3N ATFe &7 1d gl & A gl
¢ afF et # FEW o @ A A F Ruawd Pr @hd e
H6,H7,H8,H11 &1 water fFar Srar g e ab,c,d.e.f,g 3R h el & ARG
faued & @YU U H o R 36T AT ThR T FollkT fhe greg v o
Hehll &

2. geTh e ( Interference Fit ):

STH glel T AT AP & AT F BIET WM ST § $TA AHE H T H fihe
A FHT FS Tehrac YeT gial § 3R 5 e e # 31 oo &1 e giel
g 39 sy fhe Fed § |

3. greiterseT fe ( Transition Fit ):

SEH FIRE 3R SIHBLE Sl & U Siid § 38 eM%e AT dAlg faeipel TaaT &
glel & 37eY FHIM AT AMFS Blel & i S g 761 aa o gl & fawreled &
foT dha Reg H6,H7,H8,H11 & waer forar Srar § =g jklm,n, emeel &
e & AT ush & JHT Tioierd e ured &7 ST Thal § 39 i & fhe &r
groiere e #gd &l

Clearance:

Hole 3R shaft & size & &I o 37X Pl clearance B &. SHH hole T TS shaft
& HISoT bl size & §8T TW@T SITAT % Clearance 3?#211' positiveff EﬂHT %’

Types Of Clearance Fit

1. Maximum Clearance Fit

2. Minimum Clearance Fit

Page 11 Faculty: Mayur Dev
+91-7983018600; mdev.vit@gmail.com




® VISION INSTITUTE OF TECHNOLOGY, Subject: Metrology

C .: ALIGARH

Unit 2: Measurement of Surface Finish
1.Maximum Clearance Fit

H¥HdA hole size IR FAdH shaft BT & I H maximum clearance
fit 8 &. TS AT positive F BIT &.

2. Minimum Clearance Fit

minimum hole size 3k maximum shaft size & 3d¥ & minimum clearance

Fit ®gd g. Ig §HLT negative H BIT &.

Transition Fit

Clearance fit 3iX interference fit & s & fitting T transition fit F8d &. SR
JfaRed sgd @ R o fhe w&or & o & S efeRd &

1 Running Fit
2 Sliding or Push Fit
3. Force Fit
4 Driving Fit
5. Shrinkage Fit

1. Running Fit

Fit gl dlel parts S Uh-giR & 3HeX f9ar fhel Ihrge & gaad ¢
3% running fit F8d &.

2. Sliding or Push Fit

sg fe & running fit 6T 3198 FA clearance @I ST g, 3K fit g arer parts
P T & gooh card A fit fovar ST §.

3. Force Fit
ST shaft T 9gd AT & hole # fit AT & @ aF W force fit HT FATT fHar

SIr 8. 8 fihe & shaft @I hole size & & &3T IWT ST g, 3R shaft &
I™eH  power A fit THAT AT § ST motor  shaft  etc.
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4. Driving Fit

519 parts @I Teh-gHY & 3eY gUIS &1 dic & fit fohar STar § 38 driving fit gd
§. o9 Bush bearing @ collar 37fe.

5. Shrinkage Fit

sHH hole & size &I shaft & size FT 39&T FH W AT &, 3R ST parts &r
assemble #T ¥ Ugel hole drel UricH &I I Thar Srar g fS@d hole &r
diameter ¢ ST §. 3R 39H shaft fit & AT §. 3" 9T hole aTAT parts
&Usl glel & oG hole Uréq s Siiel €, 3R shaft # AT & Ths ol &.

What Is Interference

Fitting 3 hole 3iR shaft & & & negative difference IT 3icdX &I interference
F8d &. STA shaft & size hole & size ¥ F3T TW@T IATAT &.

Difference Limit and Fit System

Limit 3R fit fr F3 QAR 8. fheqg Te@ yafad Aefaf@d da [ &
ST 39aeT [affe engineering TEUHAT H TATaR & Thar 1T §

1. Indian Standard System - HRAT #AWE ggufa
2. British System - fafeer gqufa
3. Newall System - #g3rer ggufa

1. Indian Standard System - HRAT #AWTE ggufa

HRAIT AT TEATT (1.S.1) & 1.S.0 I Fr Indian standard organisation fafer
& ITUR W 1.S: 919-1959 H HAUSA & T g fAfr 18 fG@Fay &1 1963 #
i.s 919-1963 & &AM ¥ YHIAT & 5 . FEHA limit 3R fit & AT &
faearRyas aofe fomar Imm §. 3@ &A™ & 50mm d& &1 <A $r shaft 2T hole
H faffiee gek &7 fits I & & foIT 18 basic tolerance @ foiar AR
%1 ag g foIEer ITO to IT16 & YR & 16 grads &1 Yeeram & Avfr o
Fed & e AT geR &1 e ucd &R & fow 25 Afcsd Ageer &
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fasnfara fram Smar &, fSateh! 313eh & 38R ganT 318er H g2m Siar &, Hole &

T 36T AT & 93 38R A ¥ Z, ZA, ZB 3iR ZC 99T [T I g S
shaft & fOT 3@ & BIC 318X a ¥ z, za, zb, zc YT U FT §.

2. British System

Ig Y T YHR T hole basic system & 3IH system & unilateral tolerance
AT bilateral tolerance gl fafr 3 tolerance & ST §. 3T system & 3iddd
21 frea & fafied 9R & fit 9od 5T S1d 8. 39 system & hole &I 336 &
93 3R A A & X,Y,Z aRT =i ar S1ar §. Safeh shaft &l 7S & Bic &R
a ¥ xy,z AT AT § 3% Al 38 system H H o9 16 grade H
tolerance & ST §. 39 YR IfE shaft 3iX hole W tolerance ATT AT & ar
HTEIHATER hole TAT shaft & g & TY tolerance grade F NO & forar
STaT &, S H3 or h3

3. Newall System

39 system @& 3MASHR Tk Newall dTHEF company ¢aRT fomar amm o foa@
gferar sv Rffesr srR@Et 7 affies g &1 production # affes # fit w fow
STTel aTel tolerance & 3W fOTdR & @leT A & dI¢ 1/2" & 6' alel hole W
tolerance &1 AT f&IT AT §. T8 system hole basic system w AR gar &
S wRoT Rt ot Aot & fse & aicd A hole & TS FF R @M ST
g. 38 system & accuracy & 3TYR WX hole & A dar B At # fqanfaa frar
STaT &, Safe B Aol fR3m waer araror faed & &t & fov Far sar & 59
system & 37ddd shaft WX tolerance SWHT fit H 6 HoNAT F drer =T g A
77T 9%R & § Drawing W 3o fits & &Ml & U 3o FH@ fod 71w
English & §3 318RT & use fhar ST &.

(i). Force Fit

(ii). Driving Fit

(iii). Push Fit

(iv). Running Fit

(v). High Speed Running Fit
(vi). Fine Running Fit
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1. Basic Size

dg disal IR A1 f3GS base ATHT minimum 3 maximum size JAT 3T FafAd
A9 & [URT R Srar % 3" basicsizeah??f %}

2. Actual Size:

frdlt off parts &Y A 9T AT AT YIoT g1 & 3W 3H parts &1 actual size
FEd .

3. Zero Size:

eI oIS+ GaRT deviation T 3eol@ AT ST §. Ig Ush el 3@r gl 8, 3R
basic size &I represent HIdl §. 3T I@T & 3T limit 3R fits & =”T & G@=
% TIY-2 negative (-) deviation dUT IWT & =1 positive (+) deviation fG@rr
ST &,

What Is Deviation:

3R dH 37UAT actual size 3T basic size & T AT H T AT glar & 39
deviation Fgd §. I§ & PR & &IdT &.

1. Upper Deviation
2. Lower Deviation

1. Upper Deviation

3THAH limit IAT 3T% basic size & T F NFAAVET 3 ' upper
deviation Fgd g.

Upper deviation of the hole = ES
Lower deviation of the shaft = es

2. Lower Deviation

SATH limit TAUT 3T+ FEfT 3% basic size & &1 ST SISO AT grer
& 39 Lower deviation Fgd .
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