VISUAL WALKTHROUGH

Each chapter begins with an introductory
quotation (by an eminent personality in the
respective field) that is not only motivating
but also gives the importance of the sub-
ject matter of the chapter.

| Introductory Quotation

rahor an the shiding scale of e ver-  Length Matrology is the maasur
nier calipar. This allows the scalo 1o be  of metrological instrumants an
placed moe precisely, and, conse-  efforts must be made 1o understand the
quently, the micrometer can be read ioa  operating  principles of instruments
highes pracisicn. used for various applications.

3.1 INTRODUCTION

2 Measurement Standards

“Precision is refigion and measwrement standards make it happen!™
Aram Ksdale, M0, Kodale Cabbrasion Libsearory (¥l Led. Pune

WHAT ARE MEASUREMENT
STANDARDS?

Line and End standards are relarred as
‘moasuremont standards’ in industries,
which are used as references for cali-
Bration purpose. in the modem maeeno-

halds the secondary sandard for India
My company holds fertiary standards
and s accrodited by the National Accrod-
Itation board for Testing and Calbmbicn
Laboratcries. The hype of standards
being calibrstod will govien the use of

Anccard: refer-

togical era, digital such as
a perodically calibrated digital haight
gauge are commonly used. In India.
light wave standards (wavalangth) are
used for laboratory purposes caly and
are pot commercially used. Owing 1o its
cost LASER is mstricted in usa for
alignment testing and assessmant of
rovarment of subsssemblias anly

in general, thero are four lovels of stan-
dards used as roferances all over the
woeld, viz., primary, secondary, tartiary
and working standards. Primary stan.
dard is tha one that is kept in Paris and
secondary s the one kept with NPL
india; tertiary standard ks the standard,
which we Use in cur industries o8 a ref-
erence for calbention purposa. Working
standards s used on the shop foor.
Hence It coukd be said that thees is an
unbroken chain for iracing the stan-
dards. Every counsry has a custodian
who looks after secondary standards
The National Phiysical Laboentory (NPL)

ence. og. siip gauges are cabbwated
once in thros years. Deterrination and
confirmation of length and cabraticn
st be mado undor specied cond-
tons. Tha National Accredation board
for Testing and Calbration Laboeatorios.
specifiea that o calbeation laborasory
should be adequately fros from wibra-
tions goneented by th contral air-cond-
toning piant vehicular ratfic and other
sources. In ofher words, thare should ba
vibentico-frie oparational condiians, the
ilumination should be 450 lux to 700 tux
on tha woeking table with a glass indox
of 19 for Lab work, & generally dust-rea
atmosghers, (amporatur should  bo
controlied between 20 + 1°C and humid-
ity should be controlied betwosn 50
105, To aveid any such adverse affect
on instnamants, a calibeation laboratory
s required 1o ba set urdorground.

In cur opinion, quality shoukd ba built
up a1 the design stage, which is an
Important koy factor In cesigning 8

p

Introduction

Each chapter begins with an introduction
that gives a brief summary of the back-
ground and contents of the chapter.
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Each chapter has been neatly divided into
sections and sub-sections so that the sub-
ject matter is studied in a logical progres-
sion of ideas and concepts.

| Sections and Sub-sections

Limits, Fits and Tolerances 187
Illustrative Examples

R Ll = 0,45YD +0.00 1L 778 = 25,

DAY 63.245 4 0UN01LL) = 1LB561 micron

i=0454D co00n

MArATACTNGT Purchaser, 15
34551971 gives the guideines for

m T T
method of manufacturing. A practical

schution [alermative) 1o this probilem is
o mark individual parts o moet wider
tolerances, and then 1o separate thom
Inta categaries according 1o thes actunl
sizes. An assambly & then mada from
the selocled cataganes—ihis process
being krown as sefective assombly. B
is required ideally whera the objective
Is 10 make o ‘shaft’ and Tols’ with &
finita it o not within & permissibie

selocting the typos of gauges for spo-
cific applications. The advaniages of
using gauges for cylindrical wark an
that the GO ring pauge may detect
errors that may not be detected by the
GO gap gauge, such as lobbing and
raised imperfections. As per W Taylor,
ihe GO gauge showd chock a fime
dimension along with s relstod (o0~
matricall parsmatis.

Threads 307

11.4 MEASUREMENT OF SCREW THREADS
1. Geometrical Parameter
. Major Diameter

b. Minor Diameter

c. Thread angle and profile

2. Functional Parameters

a, Effective Diameter

b. Pirch

of Major Di

P

lllustrative Examples

Illustrative Examples are provided in suf-
ficient number in each chapter and at
appropriate locations, to aid in under-
standing of the text material.




Solved Problems with Detailed
Explanations

/4

In case of some of the chapters which involve ana-
lytical treatment, problems (numerical) related to
those concepts are explained stepwise at the end
of the chapters which enable the student to have
good comprehension of the subject matter.

Dhesign ‘workatap’, ‘iup
by 625107
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Fig. 6.32 Automatic gauge syste
{Courtesy, Matv GMBM, Essi n)

e

Photographs of instruments and their
applications are presented at appropriate
locations in the book.

Photographs
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Fig, 17.6 Load-cell applications

490 Metrology and Measurement
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Fig. 18.4 Two transducer Mounting technique [{a) Stud-mount pickip;

(b} Magneticaily help valocity pickug]

Piezoceramic
*  Setumic mass

O side of the piezoclectric materal i connected 10 2
attached 1o the other side. When the ac

force s oo

rich cts on the piezodectric element (refer Fig
s the produce of the scceleration and the se

id post at the sensor base. T

rometer 1 subpected b
18.6). Accordn
wmic mass. By thy

picroelectnic effect,

Comparator 265

. Condersar
s

)
Fig. 9.19 (a) Principle of profile projector, (b) Magnified image of smail dimension plastic threads

(€} Magnified image of smal-sized gears of rack, (d) Enlarged view of profile projector screen
(Courtesy, Metrology lxb, Sinhgad Colege of Engg., Pune Liniversity, Inciz)
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Wherever required, exploded views of the
instruments are also shown.

Exploded Views of Photographs
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530 Matrology and Mea

21.6.1 Measurement of Bending Strain

5.3 MACHINE-TOOL TESTING

5.3.1 Alignment Testing of Lathe
Table 5.1 Spech ¢ ant testing of lathe

Fig. 21.14 Measurement of axi,

4%

lllustrations are essential tools in books
on engineering subjects. Ample illustra-
tions are provided in each chapter to il-
lustrate the concepts, functional relation-
ships and to provide definition sketches
for mathematical models.

Illustrations
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Case Studies are an important part of books
on engineering subjects. Many case studies
are provided in the chapters to explain the
concepts and their practical significances.

Case Studies

Pressure Measurement 489

Fig. 19.18 Chip mounted on its
empera carrier

opcratin
curacy of (h2!
it
lific of Impact. There ane ne longer any concerns about the wear

15 times thicker than memk

1 the key oo the

and tear of the membranc ¢ Harged potymers

Flg. 19.19 Process contact membrane and push rod

19.9 CASE STUDY OF PRESSURE MEASUREMENT AND MONITORING
19.9.1 Vehicle Tyre-Pressure Monitoring

Tyre-pressure monitoning sysecms. {TPM or TPMS) were implemented 2 oy

crd wehicles. TPMS, as an emboddod clectronic system, is

o o e standand cquipment in the nest fow years
System Overview

device must be

embodded intclligence helps &
TPM se, ar sharcd with

unctions in the car.

Measurement Standards 39

and proove

Plomwand Coabram
12
Shps pager 30
Setting e
(003 mm 12
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1.5.5 Case Study 1: Dial Calibration Tester
Kudale Calibration Latoratory Pet. Lid., Prre, India, (NABL Certified Calitration Laboratory)

a. Introduction The o
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