Sareq ua fatewior (Production & Manufacturing)

frex (Fitter) - e swett

s 2.2.86-88 & wattw R=ia

=T ATEHHIET, B YT ATZHIHIET T 39T U 1347+ - (Vernier micrometer, screw

thread micrometer, graduation & reading)

IgAv: 3 U & oA A o faforfaa wef A v e
o R affER ATEERET & StvTieA &t qaTET
* giE ATEHEET F TEAT|

af¥ae wEwEET (Vernier micrometer)

ATATAA: RigH ATZHHICT Faa +0.01 TF & T&AT & ATT qHAT
2l

1 gt & AT o % forg afvfa Argwdie 3wl € | affee
HqTEHHEY + 0.001 I[EAT AT &1 2

FaTaE U 3w (Construction and graduation)

FATEae § I ATESRIHICT AT ATEHIHIZET & d<e &l dr
gl

ST I ST | & | ST L@ & HUT 37 ATewHIeT § sfafk®
FAT gL 9% 37 (Fffae otor) o 2t @ | 39 YR & a9 Aty
SOt Y@ & FUT AT 7 ffgd et €1 3| 10 TEren &
e et & 9wt & aerae 21 (Fig 1)
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10 affax S &1 7
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FfaT 9mT #T 7
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FomaHis = 1 e wmr - 1 AR W
= 0.01-0.009mm =.001 mm
Ffae argwiHTex 9eT (Fig 2)
Iq1e¥e (Example)
AT & T99T aX IX {3@TE 98 aret &+ qur |wmi # mm
¥ FarEy|
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T 9T mm- # 9 mm

Aol 9 feETE &9 aTeT o WnT afe #ig ar

el T #r d@en
TTew Y@ & A= e & wnn & afew | (Fig 2)
46 1T

e difor & affee S &1 @9 |1 9o e s &
e & 21

| W
¥l qTS=iR B UF AT ST
o
ATEHHTEY &7 7 0 & 25 mm
A foraa #:X § 98
feems ae e
IRT mm HET
B a¥&@ & ¥rmm
AT & &8 AT AT
st fewrg wear €
C =79 @ & 4
forerer % W

D afvax fefesm freer
fefost % @y &t @@ & = 3 X 0.001

afew

=1.00x9 =9.00 mm

=0.5x1 =0.50 mm

=46 X0.01 =0.46 mm

=0.003 mm
=9.963 mm

FaR AEHHER T (Invar) & & T+ g )
(Fig 3)

@V HY ¥@@E (Care and maintenance)

o fea & aRfY Y GE FTAT AT AT BT ITAN FA F

Ted FEfia a1 A g TSt & %9 H AT HY IqF a8
HOAT =T
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Fig 3

VERNIER SCALE

SCALE CONSISTS OF 10 DIVISIONS
THAT RUN PARALLEL TO INDEX LINE

VERNIER MICROMETER ( METRIC)

9
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EACH DIVISION ON VERNIER
SCALE HAS A VALUE OF 0.001mr
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o IJUHNT & dTe Tfiger AT AT HE T deT & el T4 i
qre HYAT TRy |

ATZHIHICT T T A ST T@AT 1T A w9l a2 = v |

¢ R AT AACAT & FE TAT AT AfFAL ATZHA T H 6T & =
FIAT A1 |

FH T AT IFAT TT & FAL AT ATIH T AR S0E J
affere ArEwniex @ | 98 # gfvad & & 99 a8 I
T T AT @ AT B T AT T & S H A Y@ 4 |

Ao IuFeent #t Arw A (Calibration of measuring instrument)

SEA 39 U & oA # o fafafaa wwf ww A et
o wTaiEA (calibration) % #ee # FaTq
o WO HIT ITHT TiHAT ST |

AT HIAT FAT FE 22 (Why calibration is important?)

TS TET & T8 ITHLUT #1 AIH & T HH & AT & I8
SATHATE T [EAT & TRad & H1E07 eial & | I8 fasret av ait®
THIT & FO TR 8f At | o amamer & s@ar
faarT o1 TeT @ aw agd srfers AT § a7 stferw wHa % = b
2 | ATEH ATEA AT AT AT ATl ITHLT 3! J&AT H GETT FEAT
| JEAT ATIH qTel ITFHLV IATEH | [0l H U FAT & |

HATYHT TR AT STHRIVT H Fe A=A =Ared (When should

you calibrate your measuring device?)
TF AT 1ol JTHLU HF (T HIAT Fa SEAIRAT Sl &
o fomtor it fader F A
et @it ar ot & wes aw
TUI-THT 9G¥ T, FATF, AT |
At ®LAT 40 & (What is calibration)

ST /IO HF UF ITHL § fa=erd () F qe=e #:3 & forg
HTEET A9 & AT JoAT HAT, 357 Y&AT AT dqeh T gaSferel
g & 7 H qReiua Fear|

7g o U STHLU FT srgvedr &1 A & o defia frr star
2| dfors T & TqT W F AT 9ATT 719 F ford g
BT s arerT e 21

AT AT TeT (BIS) &1 THTITA AT AT ekt
% STTATL ITHI & 3t (calibration) o strar & | st &g

& 31789 e (error) +ft 3aT 2, B8 Tt I & G A
F AT T TFAT & |

SATRToT WTHT | Hfersror stfar € i ot faw ffaw % qea
FAT FAT & A Aofar fwew warfafi| (MSA) & g
ATSHTETES ST ISO/TS 16949 & forg & | it & HT=IaT
ST STt & fat ST =fed av savfora usier, NABL gfear
(STTTERT TTETOT HTGRI a6 (ol YT I THI ST ATE HIX heA (81T
fEer JAatet U 3w F Wl & g R S =\ |

Aty & o A fAfade &1 arem w3 & dia, At gwr
FAET, GAHT AT e % qag § w@Eeoty Bafa § @
1S:199 aT NABL g#aTa, 3f91mahe SariremaT ISO/IEC/170235
-2015 % AR JOrETT TUMTeA! A% (QSS) TF ITHIW & AT
F WEAYU FF AT AT & ATHA & S AT IfHaT F Ao
AT weAl F e ¥ fAuiRa fFar s 2|

U I AT $EeHe HEF ST YEAT 11 T aATC T@AT fhET
oft ATOT urTelt & forg sravaE Bt @ |

AR AT STHLUT & AT % & I & T IJTHL A J&AT
FT AT HLAT @ 3N T TTT FT GAT o &1 &77qaqr &1 faifRka
FAT & | g # e & axwa o mifter @ af a= ame
T e &1 dt A9 fA9ias grer vk Rt SaT &t 1y & S A4
F TEe ST AT § AT JTHI F a7 79 H FfE F T2 Fwwar
2 lem=sma & forg fF wraer S R Smar @ & aredt wrgwiHieY
& ITANT FXd &
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STHII & I I T ave ¥ F° fEfq T A awww &
THAAAT SN THAAT % forg oft 719+ fawar Srar | 99 & A
% forg U AT T 57 T ST AT ST & | AT At fewer
(STRTITE) HICETE &7 ITANT Fefen(ar AT THIAAT & A HIA %
forg o ST 21

Fig 1 Output comparison

|

Comparison

+ ‘7 Input

Input ‘l

Test Insturument Master

CALIBRATOR - Schematically Explained
Input = Same-both to TMI & Master
Output = deviation of error
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Tt siv aren aerd (we) (Mechanical fasteners)

IEAW : T T F A # o Afafad w1 wv aw i
o AHFHA FREAT F TR F

o EREAY & THTOT HIAT

o Rt et #1 ST Y ST & q) /A |

af¥wran (Definition)

Heh{ehel HTEEAY U UAT ITHT & ST (1% &9 & ¥ (A7) Ao

FHACH (FTHT) FT TF AT FSAT & A 29 A AT I oA

FT ITANT Hidah (et T FHFACH it FHAT TgaTg foar T2 fohar

ST THAT &

FafteoT (Classification)

ATAYAHAT AT ITANT % ATATY I A AU § afigpa fFam

T 2|
ST (AT) TS AT wIEEd
e TS HIEEAH

- T A

FRTE (IT) T T wewH (Temporary (or) removable

fasteners)

« BRSNS diee, A<, e AT & &7 AT aF & (T Teat
(components) & ATHTHT & STTST T @hdT & 1T TSgH (T)
ATAY G T ITANT F¥h (e | 7eh (component) Fi faaT
THATT & e fohar ST Faar 2 |

o TN § AfFAY ITART 6 9 a1t (male) Feae &
TR 8¢, ThaTIX 88, Tl (AT) FTSCT I 2, ATHE &S
a7 U &€ Jed 3 MY AThe #e & e & |

o JANT H AEAT I FF S At (female) ®eAY
(@fee) & fafaa w7 & SFammes 7e, & 7, Ma A<,
et @t (a1 genfes @i ae e e 21

Iqai (Uses)

T THIY & BREALT HT ITINT e & forw ae srawaer a1 I

& forg wah & 3t (3T) Tk FEeed (Fe) i stred & forg

ST 2|

el =g wEAd (Semi permanent fasteners)

Refteq X el & ITAN el a1 & & @i B Al
# Sttewt & forw o s @ Rdtew #t ea & fog (am) s
F Iuf f3er 363 T SUges Bt # 4F Fed F Ao R F Rfae
& ITAET f3Far Sar 2|

el & 3T & I¥ T & o T&T 14T @ UF ST S Hi
AT AT FET e (A7) T ATILA (A7) At org Foraw o &
gaT & 3w 9w R & Rfae gt & e & S wed w@r
STAT 8| el & g & R Rdten #t fga Fed fewrar o
TqehaT & | arf Refie e & @ae &t Sa & I8 TiHar uF oref-
Y g1 €| 8% &1 T & 7% ST uE sref-wameft gt £ 2
F TR & JPER e #1 @9 88, 49 88, F1ex 6 8¢, ®ie
&< e T Srar 2|

SuanT (Uses)

Raea &1 ST stetst fAHfor gt ST, TS Ta, 7=
TIEY, W& T S 9T §979 a7t 30 (vessels) ST i
BT 40 T AgwEnn & forg ot R smar 21

g ®eAY (Permanent fasteners)

AT AfeeT 9 AT A AfwT Seiw § ST Ry s arer
TETT € | STt (TTATHE) TATE BREFAT & TLaATe & w0y e
& FINT ST 367 St & 311 afeer, dte afesr st afSmr famm
T & FAAE (FEHT) AT HLAAT & JHAT AT @G {60 T 72t
T ST "aT 2| 3afoU 3@ TR F AT & W@ SiE Fer
ST 2

ITT (Uses) : &It Y =il (AT) ELAATSH Ht T d7 SIe &
o sie wrer et fafes, serw Rt fow s st
aTfe FH-FT AT F3 & Toed T AT TAT T TF AT ArSd
g I e e g Raew a2
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TF 9T ATZHHIEY - AT F1 AT HX IwT (et =) (Screw thread micrometer - Thread
measurement, using (effective diameter))

IR : TH AW & I H A Afoad & FIA & AT 8 A

* TF UT WIZHIHIEY & TEAT H TATAT
o QATFTRT FT TETIAT & AR & W-TT F AN & FJATAT

o a9 TR Bt ® swnr & fog arferst i gEEET @ aaiw aEe #1999 w34

& T WgHWe (The Screw thread micrometer) :
ArEF e (Fig 1) FT STANT & 98 & THET A6 H A &
forg fberm st €| e foe aga weaget €, g% o= T A
#ra § ST & TSl 7 &7 T8 ©IF © Jei qredl & fHe aret
AT 9X gt &1 qaifesd qfRer I gtar |

Fig 1

FIN228621

FATES § T HTHTT WIIHHIET & ST 1 dT & e gau
TAfIS & Fge @ gl g 2|

AT 1 AT I AT AT AT 8, A At womedt
F IT A MRS 7 T F ATAR FEAT AT qFAT # |
(Figs 2 & 3)

2 < B
R <3

INTERCHANGEABLE ANVILS

Fig 2

FIN228622

Fig 3

FIN228623

SPINDLE AND ANVIL OF MICROMETER AT ZERO SETTING

M-aw ffr (The three-wire method) & fafer & gwrdt
T TAT Feish & ATHIY i STA & [T AT AT F o ar<l
FT ITANT 6T ST &1 F AT I Fife H aRegEar # ot
& s =)

SYANT T T AT 7 AES AT A Aret qEr A o 9w
fsiT Far 2|

THTE @ A & g giedt & d=9 7 g9 F U= F fou
ST @ A T o 21 (Fig 4)

Fig 4
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| f

—
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AT Tl AT 91A¢ 8lee¥ ¥ fhe a8, St Jiie | O ad
| UF SleeT | UF AT¢ auT gAY 8iee< | af AT & o 3
#T =raw Y&l 21 (Fig 5)

Fig 5

FIN228625

& 9 F ATIA T, TF AT ATl B1e8< I ATTHAIET & A0S
# AT SATAT & qAT ¥ AT AT S BIee &l UAAA § (oo
3T st 21 (Fig 6)

¥ A & w99 (Selection of ‘best wire’) (Fig 7)
FACH AR q€ & S g1 & a9 § T@ 9 T THET &6 %
e awTe aAET & | AT FT FAT qET & THR a7 AT A
qTelT ST A O I SATTRA SNl | AT F TAT AT AT AT
ST FEHAT & qAT A A AT ST AFwar €, g dwe =
STee Bid &, fome =3 o & @Far 2| (dae 1% 2)
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Fig6 Fig 7 BEST SIZE WIRE
PITCH LINE
CONTACT AT PITCH LINE §
Ee |
AR et # wren W R & e dgw gia ()

e = A AT AT AATIT TER FT =TT TER W R

REDIL P (mm) d,(mm) W, (mm) M, (mm)
M1 0.25 0.838 0.15 1.072
M 1.2 0.25 1.038 0.15 1.272
M 1.4 0.3 1.205 0.17 1.456
M 1.6 0.35 1.373 0.2 1.671
M 1.8 0.35 1.573 0.2 1.870
M 2 0.4 1.740 0.22 2.055
M 2.2 0.45 1.908 0.25 2.270
M 2.5 0.45 2.208 0.25 2.569
M 3 0.5 2.675 0.3 3.143
M 3.5 0.6 3.110 0.35 3.642
M 4 0.7 3.545 0.4 4.140
M 4.5 0.75 4.013 0.45 4.715
M5 0.8 4.480 0.45 5.139
M 6 1 5.350 0.6 6.285
M 8 1.25 7.188 0.7 8.207
M 10 1.5 9.026 0.85 10.279
M 12 1.75 10.863 1.0 12.350
M 14 2 12.701 1.15 14.421
M 16 2 14.701 1.15 16.420
M 18 2.5 16.376 1.45 18.464
M 20 2.5 18.376 1.45 20.563
M 22 2.5 20.376 1.45 22.563
M 24 3 22.051 1.75 24.706
M 27 3 25.051 1.75 27.705
M 30 3.5 27.727 2.05 30.848
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A aret Ft A @ R & dfw gl (i)

WA 2

T FT TFAH A AT AT AARTT TR 9 AR FEE 9¥ fow
d,(mm) W, (mm) M, (mm)

M1x0.2 0.870 0.12 1.057
M1.2x0.2 1.070 0.12 1.257
M1.6x0.2 1.470 0.12 1.557
M2 x0.25 1.838 0.15 2.072
M2.5x0.35 2.273 0.2 2.570
M 3 x0.35 2773 0.2 3.070
M4 x0.5 3.675 0.3 4.142
M5 x0.5 4.675 0.3 5.142
M6 x0.75 5.513 0.45 6.214
M8 x 1 7.350 0.6 8.285
M10x 1.25 9.188 0.7 10.207
M12x 1.25 11.188 0.7 12.206
M 14 x1.5 13.026 0.85 14.278
M16x 1.5 15.026 0.85 16.278
M18x1.5 17.026 0.85 18.277
M20x1.5 19.026 0.85 20.277
M22x1.5 21.026 0.85 22277
M 24 x 2 22.701 1.15 24.420
M 27 x 2 25.701 1.15 27.420
M 30 x 2 28.701 1.15 30.419
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