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2.6.2 Attainment of programme outcomes and course outcomes are evaluated by the

institution.

The institution follows a structured process to assess the attainment of program outcomes
(POs) and course outcomes (COs), ensuring continuous improvement in teaching and

learning.
Step 1: Defining Course Outcomes (COs):

v' COs are outlined in the university syllabus and may be further elaborated on by
Department Advisory committee (DAC) by discussions with course coordinators,
module coordinators and Program Assessment Committee (PAC).

v Each CO is assigned a weightage based on its importance to the course.

v/ Attainment is measured through continuous internal assessments (assignments, online
quizzes and descriptive tests) and the semester-end exam, focusing on direct
assessment methods.

Step 2 & 3: Direct and Indirect Assessment:

v Direct assessment:Direct assessment involves evaluating student performance in
both internal and external examinations, with the final course grade based on a
weighted average of these assessments.

v Indirect assessment:Before final exams, students’ complete course-end surveys to
provide feedback on their learning experience. These surveys, rated on a five-point
scale, are used to indirectly assess student learning and are then converted to a three-
point scale for analysis.

v’ By taking the weighted average of internal, external and course end survey the final

1] t
CO attainment is calculated.



L

Step 4 & 5: Mapping COs to POs and PSOs: i
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v Attained COs are mapped to POs and PSOs with assigned weightage to determine
their contribution to overall program goals.

v' COs of specific subjects are mapped to relevant POs on a scale of 3, 2, and 1.
Attainment for each PO is calculated by averaging the attainment of all COs related to
that PO.

v Similar calculation will be done for all the PO’s. fhe PO attainment for a batch of
students will be calculated by taking the sum of all attainments for a paniéular PO and

dividing by the number of courses mapped to the same PO.

Indirect Assessment Tools : ’
Questions relevant to the POs/graduate attributes and PSOs are given to the students
at the end of the program and are rated on a five-point scale. These questions will be
asked to gather student opinion and observations about the programme. The exit
survey attainment will be calculated accordingly. PO attainment for a-batch is then
calculated by giving 80% weightage to direct attainment and 20% weightage to exit
survey results. Similar calculations are performed for PSO attainment. |

v This mapping is visualized through graphs for analysis.

Step 6: Assessment Integration:

v" The CO-PO/PSO mapping and assessment process are incorporated into assignments
and lab work.

Step 7: Qualitative Analysis and Action:

v" Course experts analyze the attainment of COs and their contribution to POs/PSOs.
v Based on this analysis, they identify areas for improvement and develop action plans
to address any gaps, including incorporating additional content or teaching methods.

Step 8: Continuous Improvement:

v' If CO attainment falls below satisfactory levels, teaching methods are revised to
enhance student learning.

v Attainment at satisfactory levels indicates effective teaching methods.
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* | valuation
18. | University question papers v
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VISION & MISSION OF THE INSTITUTE

VISION:
“To emerge as a premier institution in the field of technical education and

research in the state and as a home for holistic development of the students and

contribute to the advancement of society and the region.”

MISSION:
M1: To provide high quality technical education through a creative balance of

academic and industry oriented learning.
M2: To create an inspiring environment of scholarship and research.
M3: To instill high levels of academic and professional discipline.
M4: To establish standards that inculcate ethical and moral values that contributes to

growth in career and development of society in general.

VISION & MISSION OF THE DEPARTMENT

VISION:
*To be a center of excellence in the field of Mechanical Engineering in this

region where the best of teaching, learning and research synergize with a broader sense

of social responsibility™.

MISSION:
M1: Creating an environment conducive for high quality teaching and learning

M2: Enabling the students to meet the challenges of the industry through research
oriented education and entrepreneurial activities.
M3: Inculcating ethical values and responsibility towards environment and society

with leadership qualities
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PROGRAM EDUCATIONAL OBJECTIVES

PEO1 Excel in professional career through the knowledge in Mathematics, Science and

Engineering principles

PEO2 Solve real time mechanical engineering problems using knowledge, skills and

modern tools that are economically feasible, as required for the industry

PEO3 Exhibit professionalism, ethical attitude, team work, multidisciplinary approach

and engage in research and lifelong learning in the mechanical engineering field

PEO4 Develop the skill of methodical approach for decision making and designing of

mechanical systems

PEO5 Create awareness towards social, environmental and energy related issues and

emphasize on effective communication skills and professionalism

PROGRAM OUTCOMES

. Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems.

. Problem Analysis: Identify, formulate, research literature and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences,

. Design/ Development of Solutions: Design solutions for complex engineering
problems and design system components or processes that meet specified needs with
appropriate consideration for public health and safety, cultural, societal and
environmental considerations.

Conduct investigations of complex problems using research based knowledge and
research methods including design of experiments, analysis and interpretation of data
and synthesis of information to provide valid conclusions.

Modern Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering and IT tools including prediction and modeling to complex

engineering activities with an under- standing of the limitations.
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6. The Engineer and Society: Apply reasoning informed by contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to professional engineering practice.

7. Environment and Sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate knowledge of and
need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of engineering practice.

9, Individual and Team Work: Function effectively as an individual, and as a member or
leader in diverse teams and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend
and write effective reports and design documentation, make effective presentations and
give and receive clear instructions.

11.Life-long Learning: Recognize the need for and have the preparation and ability to
engage in independent and life- long learning in the broadest context of technological
change.

12. Project Management and Finance: Demonstrate knowledge and understanding of
engineering and management principles and apply these to one's own waork, as a
member and leader in a team, to manage projects and in multidisciplinary

environments.

Program Specific Outcomes:

PSO1: Demonstrate proficiency in design and analysis of automobile and aviation parts
using advanced software tools,

PS02: Acquire skills to automate manufacturing processes.
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COURSE DESCRIPTION

In today's world of high-technology products, the most important requirements of
dimensional and other accuracy controls are becoming very stringent as a very important aspect
in achieving quality and reliability in the service of any product in dimensional control. Unless
the manufactured parts are accurately measured, assurance of quality cannot be given. In this
context, the course deals with the basic principles of dimensional measuring instruments and
precision measurement techniques. The first 2 modules deal with the basic concepts of metrology
and measurement standards. Then, linear, angular, peometrical shape metrology along Wwith
interferometry techniques and various types of comparators are explained in the subsequent
modules. Concepts of limits, fits and tolerances and surface finish measurement, screw thread

and gear measurements are also presented in detail

TARGET:
a) Percentage Pass -
b) Percentage I class -
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ACADEMIC CALENDER

§rama: "TECHNOLOG Y™
Emall dapjatukifgmalleom

Fltne: BXI4-TI00991
Mokl 936393204

Directorate of Academic & Planning
JAWAHARLAL HEHRU TECHNOLOGICAL 'LrNr‘I.'ElsIT\I' mmn
EAKMNADA-513000, Andhra Pradesh, INTHA
wermment Act Me. 30 af 200
Ir Na JATURTARE DL TechAll Veen301 000

lthed

Dr. A Mallllcirjuss Pracsd

M.E, Pb.D.,
Director, Academic Manalsg

Te
All the Principals of Affiliaicd Colleges,
THTUE, Kakinada

Dare: JE8-200F

ACADEMIC CALENDAN FOR DLTECH I YEAR (2017 BATCI)

ISEMESTER
Deseription From Ta Wealin |
Cammenerment of Clam Work 10063019 :
1 Unit of Instrections 10062019 | 03083009 | &w
1 iid Examizuiion 05.08301% | IOCEZ01% | W
11 Unt of Instruetions 12083018 05.10.2019 W
11 Mid Examinations 07.103019 12.10.2019 ::
Preparution & FProciioals 14, 102008 | 19002009
End Examinstiom | 3nio2my | 0202018 W
mﬂdﬂﬂm of 1l Semesier Chim 18112019
Il SEMESTER
[ 1 Limild of Inatruetlsan 18102019 11012020 W
I hid Enseninalicns lm_liﬂﬂ- 23013020 1w
Ll Uik of lewtrustioss 24012020 | 21033200 W
[1 Mid Examinaticns 23.01.0030 | 28-03-2020 W
Preparation J0.05.3020 | 04042020 1w
[End Exaninations 06,04 2020 | B.04 3020 W
Comnsence of 1V Year Clas Work 08062010
- Pssin

H.
Director Academic Planaing

Copy to the Secretary to the Hon'ble Vice Chaneellor, INTUE.

Copy 1o PA to the Reetor, INTUK.
Copy 1o PA to the Registrar, INTUEL

ozlehy

Exarninanon-in-charse
Yr 8. R.A. Callana nf Ennlneacen-s

Copy to PA to the Directar of Evaluation, INTUE.

Tl

rml:mal
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TIME TABLE
cHel |7
SIR CAAR.COLLEGE OF ENGINEERING, ELURU
DEPARTMENT OF MECHIANICAL ENGINCERING
TIME TADLE {2019 215207) - [}l SEMESTER)
Beviaridon 01.10.200%9
[SECTION A) Ty e Wel 10113019 Roow: LI =19
1 2 | 4 5 [ 7 8
9:00 -9:50 950-10:40 11:00-11:50 11:50 - |2:40 0l40-2:30 2.30-3:20 2 3:20-4:10 4.10-5.00
s CFD lab Mk Lab/i T Lak COUMSELLING
HT REAC HT ‘ Mchialogy MEI Lab/11 T Lak LIDRARY /Reme
IR * Metrology IR REAC petv | pewv | rewv  |SPORTS/Remedi
REAC | REAC[TI&HT(T) HT s SKILL DEVELOPMENT[ASR) LIDRARY/Rems
| R&AC T Metrology | | HT SKILL DEVELOPMENT[CHRK) PORTS/Remed)
I - Metrology ® Ics
Metrolagy / cHeR Industrial Robotics VR
Instrumentation & Contrel Systema VHK Heat Tranider Lok PSEC/ PS
Refrigeration & Alr-cenditioning PSOC Meirolegy A Instrumentstion Lsb CHER/ASH
Heat Transfer s Compuasiional Fluid Dynamics Lab CHRX | MNVA
SHILL BEVELOPMENT: 10 DASSAULT SYSTEMS Professlonat Piics & Hisman Velues ASG
g b oS h f~— Iy
o R ke PRINCIFAL
vt L i } ;
]
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COURSE DATA SHEET

COURSE REGULATION:
COURSE NAME: Metrology CODE: C32031 | R16

PROGRAM / YEAR / SEMESTER: B.Tech/lI/ 1l | CREDITS: 03

COURSE TYPE: Inter Disciplinary

COURSE AREA/DOMAIN: MANUFACTURING | CONTACT HOURS:4 per week.

CORRESPONDING LAB NAME, CODE (IF ANY):Metrology & Instrumentation Lab

PRE-REQUISITE (IF ANY): Basics of ManufacturingEngineering, Metric and S units of
physical quantities, Statistics and Trigonometry

SYLLABUS

Course objectives:

The students will leam

1. Inspection of engineering parts with various precision instruments
2. Design of part, tolerances and fits

3. Principles of measuring instruments and gauges and their uses

4, Evaluation and inspection of surface roughness

5. Inspection of spur gear and thread elements

6. Machine tool testing to evaluate machine tool quality

UNIT-1

SYSTEMS OF LIMITS AND FITS: Introduction, nominal size, tolerance, limits,
deviations, fits -Unilateral and bilateral tolerance system, hole and shafl basis systems-
interchangeability, determistic& statistical tolerances, selective assembly. Intemational
standard system of tolerances, selection of limits and tolerances for correct functioning.

UNIT-1I

LINEAR MEASUREMENT: Length standards, end standards, slip gauges- calibration of
the slip gauges, dial indicators, micrometers.

MEASUREMENT OF ANGLES AND TAPERS:

Different methods - bevel protractor, angle slip gauges- angle dekkor- spirit levels- sine
bar- sine table, rollersand spheres used to measure angles and tapers.

LIMIT GAUGES:

Taylor's principle — design of go and no go gauges; plug, ring, snap, gap, taper, profile and
position gauges.

UNIT-I1I

OFTICAL MEASURING INSTRUMENTS: Tools maker’s microscope and uses -
autocollimators, opticalprojector, optical flats and their uses.
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INTERFEROMETRY:
Interference of light, Michelson's interferometer, NPL flatness interferometer, and NPL
gauge interferometer.

UNIT-1V

SURFACE ROUGHNESS MEASUREMENT: Differences between surface roughness
and surface waviness ~Numerical assessment of surface finish-CLA, Rt, R.M.S. Rz, R10
values, Method of measurement of surfacefinish — Profilograph, Talysurf, 1SI symbols for

indication of surface finish. ) .
COMPARATORS: Types - mechanical, optical , electrical and electronic, pneumatic

comparators and theiruses.

UNIT -V

GEAR MEASUREMENT: Nomenclature of gear tooth, tooth thickness measurement
with gear tooth vernier &flange micro meter, pitch measurement, total composite error and
tooth 1o tooth composite errors, rolling geartester, involute profile checking.

SCREW THREAD MEASUREMENT: Elements of measurement — errors in screw
threads- concept of virtualefTective diameter, measurement of effective diameter, angle of

thread and thread pitch, and profile threadgauges.

UNIT - VI
FLATNESS MEASUREMENT:
Measurement of flatness of surfaces- instruments used- straight edges- surface plates —

autocollimator. )
MACHINE TOOL ALIGNMENT TESTS: Principles of machine tool alignment testing

on lathe, drilling andmilling machines.

Text Books: '

1. Dimensional Metrology/Connie Dotson/Cengage Learning

2. Engineering Metrology / R.K.Jain / Khanna Publishers

References:

1. Engineering Metrology / Mahajan / Dhanpat Rai Publishers

2. Engineering Metrology / 1.C.Gupta / Dhanpat Rai Publishers

3. Precision Engineering in Manufacturing / R.L.Murthy / New Age

4. Engineering Metrology and Measurements / NV Raghavendra, L Krishna murthy/

Oxford publishers.

5. Engineering Metrology / KL Narayana/Scitech publishers

Course outcomes:

Students will be able to design tolerances and fits for selected product quality. They can
choose appropriatemethod and instruments for inspection of various gear elements and
thread elements.

They can understand thestandards of length, angles, they can understand the evaluation of
surface finish and measure the parts withvarious comparators. The quality of the machine
tool with alignment test can also be evaluated by them.
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CO-PO ASSESSMENT METHODOLOGIES-INDIRECT

I

x | COURSE END CO-CURRICULAR EXTRA CURRICULAR
SURVEY ACTIVITIES ACTIVITIES e

COURSE OUTCOMES (COs): I

CONO.

DESCRIPTION

C32031.1

Design tolerances and fits for selected product quality

C3zo31.2

Use instruments for linear and angular measurement
parameters, surface roughness and geometric features of parts.

C32031.3

Evaluate the surface finish by different technigues and measure the parts
with various comparators

C32031.4

Apply methods of measurement for various physical quantities for gears and
screw threads

€32031.5

Evaluate the quality of different machine tools by using alignment tests.

POs & P50s REFERENCE:

PO1

Engineering
Knowledge PO6 | Engineer & Society |PO11 | o o0 e

Project Mgt. &

P02 | Problem Analysis

Environment & ) ]
L
PO7 Sustainability P0O12 | Life Long Learning

PO3

Design & . -
Development PO8 | Ethics PSO1 | Designs

PO4 | Investigations | pog | Individual &Team | pgo5 | Manufacturing Skill

Waork

PO5 | Modern Tools PO10

Communication
Skills

CO-PO MAPPING (HIGH:3; MEDIUM:2; LOW:1):

PO po|lpPo|Po|PO|PO|PO|PO|PO|FPO|PO|PO| PO PSSO PSO
co 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
320311 | 2 ==t T<-t%2l:1l<1l=1<13 3
a2 -1 11T -1T=1T201-1T=-1-01=121- 3
320313 | 2 | - - s 2 2 & . e 2 . 3
c320314 | 3 | - | - - ettt T3 1 - 2
320315 | 3 2 3 3
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JUSTIFICATION FOR CO-PO MAPPING:

-
&0 ol Relevance .
Apply the knowledge of mathematics, science, engineering fundamentals
PO1 ? 7
to design tolerances and fits for selected product quality.

Understand the impact of the profcssional cnginmring solutions in society
PO7 |and environmental contexts while Designing tolerances and fits for

c3iz2za selected product quality _ I—
Design tolerances and fits for selected product qualityaccording 1'©

08 technological changes with continuous learning. =
aid of

PSO2 Design tolerances and fits for selected product quality with the
computer. T

Apply the knowledge of mathematics, science, engineering for linear and
PO1 |angular measurement of parameters such as surface roughness an
geometric features of parts using instruments. I
Understand the impact of linear, angular,surface roughness and geometri¢
C322.2 | pp7 | features measurements in professional engineering solutionsin society an
environmental contexts. D
PO12 Recognize the need to engage in independent and life-long learning in the
broadest context of technological changes in the instruments. =
PS02 | Acquire skills to automate measuring instruments.

o i
Apply the knowledge of mathematics, science, engineering fundamentals
P01 | evaluate the surface finish by different techniques and measure the parts
with various comparators. ]
PO7 Demonstrate the knowledge of Evaluation of surface finish by different
technigues and measure the parts with various comparaltors.
Gazz3 Recognize the need for evaluation of the surface finish by differcnt
PO12 techniques and measure the parts with various comparators and engage in
independent and life-long leaming in the broadest context of
technological change.
Acquire skills to automate surface finish measuring instruments and
comparators in manufacturing, i
Apply the knowledge of mathematics, science, engineering fundamentals
po1 | in various methods of measurement for various physical quantities for
gears and screw threads. ]
Understand the impact of application various methods of ml.':a.'iu_remeflt
P07 | for various physical quantities in professional engineering solutions In
C32z2.4 society and environmental contexts.
Recognize the need to engage in life-long learning of methods of
PO12 | measurement for various physical quantities for gears and screw threads

P502

in the broadest context of technological change. _
Acquire skills to automate various methods of measurement ml
Faps manufacturing.
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[ Apply the knowledge of mathematics, science and cnginecring—l
PO1 | fundamentals to evaluate the quality of different machine tools by using
|| alignment tests. . .
Understand the impact of evaluation of the qunlil}'.ﬂf different n:mchlr_je
Cizzs PO7 | tools using alignment tests for professional engineering solutions In
society and environmental contexts.
Recognize the need to engage in independent and life-long learning in the
PO12 |\ .dest context of technological changes of machine tools measurement.
Acquire skills to automate alignment tests for measuring the quality in
e PSO2 | | anufacturing.
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COURSE MODULE

COURSE HANDLER HOD

CO-ORDINATOR | CO-ORDINATOR

CS CamScanner



SIR C.R. REDDY COLLEGE OF ENGINEERING

CApproved by AICTIE, New Delhi & Permanenily affilinted to JNTU, HAKINADA)
Phone no: OER12 — 220840, 2300656 Fax: OBR12 - 224193 Visil ua sl 1 iy i

DEPARTMENT OF MECHANICAL ENGINE

Eluru-534007, West Godnavarl Dist,, A.P., INDIA

STUDENT LIST

' ———y

SIR C.R.R.COLLEGE OF ENGINEERING, ELURU
DEFARTMENT OF MECHANICAL ENGINEERING

2017 - 18 Admitied & 2020 - 21 oul - going batch
11V D.Tech = IT Semenier Rolls Lisl = SECTIOM - A
A. Y. 2019 - 20
S.Mo egd.Ne Manues
A 1 17B81AD302  |ACATAMUDI NARENDRA KUMAIR
-2 17881 A0309 _ |ANNEPU APPALA NAIDU
a 17BE1AD012 |PENDI LOKESWARA RAO
4 17881A0013 |PUDUMURI YUGANDHAR
5, 17BE1ADILS CHANDRAKANTH NALLAGAMGULA
& 17881Am1s  |CHAFPATI MADHU
& 7 17BELAOY CHINMAM HARSHA YARDHAN
B 17p81 A0371 DACGLBRATI SAI RAJESH
A9 17BE1ADN2S DATLA HARSHA VARDHAN VARMA
; DHAMALAKOTA MAGA VIJAYESWAR
A" 10 17BE1ADSZE g o
1 17ER1ApI0  |OADESURYA LAXMI KUMAR
412 17BB1IAD332  |GANTYADA SOMESWARA RAO
13 17BB1IA0A3E  |CIPTHALA RAVI KUMAR
COMDU HEMA SUNDARA RAC
— 14 17BA1.ADIR5"
NOUROTHU DURGA PRASAD
15 17BE1 AN
16 17B1A0339  |KAMSU SRINTVASA RAO
- 17 17BB1AGSE0  |EANAPARTHIGOKUL CAl
18 17BE1ADSSS |KOLLISRAVAN KUMAR
A= 19 17ESIADSMS [KOMMANTI GOVINDLU
4 20 17881 A0346  |(KOTA LOKESH
- o 17BE1ADI4E  |MAMILLA FREETHAM
- o 17BE1AQS0 |MANNEM PURUSHOTHAM 5A1
b 2 7pE1A0as1  |MARRAPU YUVA KIRAN
A 24 17EE1IADNSS |MUTYALA VSN PAVAN KUMAR
25 17Ba1AC3Ss | BHASKARA SAL ABHIMNASH
A 2& 17B81A0357 |PAIDI RAMBABL
FPAPOLUSRINADH
A 27 17BE1ADISS
4 2a 17881 A060  [PARASURAPU LOKESH
A= 20 17B81A0362 |PAYASAMSAIL SRIKANTH
L= a0 17BB1AGAEs |PENKESAI RATHNAKAR
31 17EE1IADR6S |FERAM AJAY BABU
H a2 17BE1ADAEY  |POLAGANI SATISH KUMAR
33 17BA1A0368 |PULAVARTHI SANDEEFR :
A a4 ITNB1ADIT]  |[PYDIRAJA SEKHAR ' l‘

‘_:5 CamScanner



: SIR C.R. REDDY COLLEGE OF ENGINEERING
L ; Eluru-534007, West Godavari Dist., AP, INDIA

% L
L, [Approved by AICTE, New Delhi & Permanently affilinted to INTU, KAKTNADA)
|”£'!Rr_ﬁﬁ“‘b' Phone no: 08512 - 290840, 2300656 Fax: 08812 — 224193 Visit us b bl wiw sircenge.ne i

DEPARTMENT OF MECHANICAL ENGINEERING |

TOPICS BEYOND SYLLABUS
Academic Year: 2019-20

 Name of the Program: B, Tech. in ME |
[ Course: Metrology Course Code: C32031 ]
Year: 111 Semester: 11 Section: A B
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Computer Aided Inspection

Computer Aided Inspection (CAI) is a new technology that enables one 1o develop a
comparison of a physical part to a 3D CAD model. This process is faster, more complete, and
more accurate than using a Coordinate Measuring Machine (CMM) or other more traditional
methods. An automatic inspection method and apparatus using structured light and machine
vision camera is used to inspect an object in conjunction with the geometric model of the
object. Camera images of the object are analyzed by computer to produce the location of
points on the object’s surfaces in three dimensions. Poini-cloud data is taken from a laser
scanner or other 3-D scanning device. During a setup phase before object inspection, the
points are analyzed with respect to the geometric model of the object. The software provides
a graphical comparison of the manufactured part compared to the CAD model. Many points
are eliminated to reduce data-taking and analysis time to a minimum and prevent extrancous
reflections from producing errors. When similar objects are subsequently inspected, points
from each surface of interest are spatially averaged to give high accuracy measurcments of
object dimensions. The inspection device uses several multiplexed sensors, each composed of
a camera and a structured light source, to measure all sides of the object in a single pass.

Computer controlled inspection equipment

Coordinate Measuring Machine (CMM) is a 3-dimensional measuring device that uses a
contact probe to detect the surface of the object. The probe is generally a highly sensitive
pressure sensing device that is triggered by any contact with a surface. The linear distances
moved along the 3 axes are recorded, thus providing the x, y and z coordinates of the point.
CMMs are classified as either vertical or horizontal, according 10 the orientation of the probe
with respect to the measuring table.
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Fig. Coordinate Measuring Machine (CMM)

Reference:

1. Computer aided inspection: design of customer-oriented benchmark for noncontact 3D

scanner evaluation. DOI 10.1007/500170-008-1562-x
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Academic Year: 2019-20

| DEPARTMENT OF MECHANICAL ENGINEERING

Semester: V1

Name of the Program: B. Tech

Year: 2019-205ection: A

i1

Course/Subject: METROLOGY

Course Code: R1632031

Name of the Faculty: Chandra Rao.Ch

Department: ME

S

Designation: Assistant Professor

=

S. | No.of ’ Teaching -
No.| Hrs. Topic(s) planned co Methodolo
1 1 | UNIT-l:Systemsof limitsand fits-Introduction. Co1 Chalk & Talk
2 2 Normal size, tolerance limits, deviations. col Chalk & Talk,
PPTPresentation |
3 3 Allowance, fitsand their types, co1 Chalk & Talk,
PPTPresentation
4 4 Unilateral and bilateral tolerance system. co1 Chalk & Talk,
PPTPresentation
5 5 Hole basissystem, CO1 | Chalk & Talk,
PPTPresentation
6 6 Shaft basissystem. Co1 Chalk & Talk,
PPTPresentation
7 5 | Interchangeability and selective assembly. co1 Chalk & Talk,
PPTPresentation
8 8 Indian standard institution system. Cco1 Chalk & Talk,
PPTPresentation
9 9 British standardsystem- co1 Chalk & Talk,
PPTPresentation
10 10 Internationalstandard system for screwed co1 Chalk & Talk,
work. PPTPresentation
UNIT-II: Linear Measurement-Length
11 11 standard, Line and end standard co2 PPTPresentation
12 12 Slip gauges, dial indicator coz Chalk & Talk,
PPTPresentation |
13 13 Vernier calipers, micrometers. coz2 Chalk & Talk,
PPTPresentation
14 14 Measurement of anglesand tapes-Bevel co2 Chalk & Talk,
protractor. PPTPresentation |
Angle slip gaugesspirit levels. coz Chalk & Talk,
15 15
PPTPresentation
16 16 Sine bar, sine plate. Co2 Chalk & Talk,
PPTPresentation
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w Rollersand spheresused to determine the €02 |  chalk & Talk, —|
v 17 tapers. | PPTPresentation |
Taylor's principle, design of go and no-go coz Chalk & Talk,
g 18 pauges. PPTPresentation
1 Plug ring, snap Gauges coz2 Chalk & Talk,
9 19 PPTPresentation
Gap,taper,Gauges co2 Chalk & Talk,
- 20 i ; PPTPresentation
co2 Chalk B Talk,
2 £1 Profile and position gauges PPTPresentation
v inst t coz Chalk & Talk,
22 22 UNIT-Ill:Optical measuring instruments, P tovess iEation
Toolmaker's microscope.
Toolmaker's microscope uses coz2 Chalk & Talk,
3 & P PPTPresentation
24 Autocollimators coz Chalk & Talk,
24 PPTPresentation
i coz2 Chalk & Talk,
25 & Optical projector PPTPresentation
Optical flats and their uses coz Chalk & Talk,
26 26 e PPTPresentation
27 27 | Interferometry:interference of light, coz2 PPTPresentation
28 Michelson's interferometer coz2 Chalk & Talk,
28 PPTPresentation |
rf t coz Chalk & Talk,
29 29 NPL flatness interferometer o mesmitenan. |
NPL gauge interferometer coz2 Chalk & Talk,
a9 30 0 PPTPresentation
UNIT-IV:SURFACEROUGHNESS
3 31 MEASUREMENT: Difference between surface co3 PPTPresentation
roughness and surface waviness
Numerical assessment of surface finish- CLA, co3 Chalk & Talk,
= 2 RMS values, PPTPresentation
Rz, R10 values. co3 Chalk & Talk,
2 33 PPTPresentation
34 34 Methodsofsurface finishmeasurement, coa Chalk & Talk,
PPTPresentation
Profilograph. Ca3 Chalk & Talk,
35 a3 i PPTPresentation
Talysurf. co3 Chalk & Talk,
36 36 i PPTPresentation |
37 37 ISIsymbolsforindicationofsurfacefinish, co3 Chalk & Talk,
PPTPresentation
38 18 Comparators: IntroductionofComparators- Cco3 Chalk & Talk,
Types Mechanical comparators. PPTPresentation
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39 39 Optical comparators, Electricalcomparators. co3 Chalk & Talk,
PPTPresentation |
40 40 Electroniccomparators, co3 Chalk & Talk,
Pneumnaticcomparators. PPTPresentation |
41 41 Applicationsofcomparatorsinmass production. co3 Chalk & Talk,
PPTPresentation |
42 42 UNIT-V GEAR MEASUREMENT: CO4 Chalk & Talk,
Nomenclature of gear tooth PPTPresentation
43 43 Measurement of tooth thickness with gear Co4 Chalk & Talk,
tooth vernier& flange micrometer PPTPresentation |
44 44 Pitch measurement co4 Chalk & Talk,
PPTPresentation |
45 45 Total composite error and tooth to tooth co4 Chalk & Talk,
compaosite errors PPTPresentation
46 | ag | Rolling gear tester, involute profile checking C04 Chalk & Talk,
PPTPresentation |
47 47 SCREWTHREADMEASUREMENT: Elements of co4 Chalk & Talk,
measurement- Errorsinscrewthreads. PPTPresentation
48 4g | Concept of virtual effectivediameter co4 Chalk & Talk,
PPTPresentation
49 49 Measurementofeffectivediameters. co4 Chalk & Tailf.
PPTPresentation
50 50 Angle ofthreadandthreadpitch. co4 Chalk & Talk,
PPTPresentation
51 g1 | Profileth readgauges. co4 Chalk & Talk,
PPTPresentation
52 52 Measuring instrumentsforscrewthread Cco4 Chalk & Talk,
PPTPresentation
53 c3 UNIT-VI FLATNESS MEASUREMENT: 05 Chalk & Talk,
Measurement of flatness of surfaces PPTPresentation
54 54 Instruments used Co5 PPTPresentation
Straightedges CO0s Chalk & Talk,
55 55 i ¢ PPTPresentation
56 56 surface plates. Ccos Chalk & Talk,
| PPTPresentation
57 57 Auto collimator cos Chalk & Talk,
| PPTPresentation
58 58 MACHINE TOOL ALIGNMENT TESTS:Principles Co5 Chalk & Talk,
of machine tool alignment testing on lathe PPTPresentation
59 | 59 | Alignment testing on drilling machine COS | Chalk&Talk,
PPTPresentation
60 60 | Alignment testing on milling machine CO5 PPTPresentation
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Pedagogical Teaching Methodologies used for teaching this course

PEDAGOGICAL INITIATIVES:
Model Real World
U fl uiz X
5 st Demonstration Q | | Ex_a_nmp_lcs =
Cnliahurhatwe Pnster‘ Any Other ‘
Learning Presentation

reaiking Real World Examnies af metrol ith the help.of ICT

The application of metrology in manufacturing.
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Measuring AcuteAngles

Measuring Obtuse Angles
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TUTORIAL SHEET -1
Academic Year: 2019-20

Name of the Program: B.Tech. in ME

Course: Metrology Course Code: R1632031
Year: Il Semester: [l Section: A
Name of the Faculty: Ch. Chandra Rao Designation: Asst. Professor

Unit-I

1. Distinguish between repeatability and reproducibility.

2. Ilustrate the objectives of metrology

3. Distinguish between Line standard and End standard.

4. Differentiate between precision and accuracy.

5. Give any four methods of measurement.

CS CamScanner



SIR C.R. REDDY COLLEGE OF ENGINEERING ‘

Eluru-834007, West Godavari Dhs, AP, INDIA
{ Approved by AICTE, New Dielh & Pormancntly alfilisted o PNTL, BARKIRATIA)
Fhone mo: 08812 - 230840, 2300656 Fax: ORRLY - 224093 Viat as ot higp: s sircorengg g o

DEPARTMENT OF MECHANICAL ENGINEERING |

TUTORIAL SHEET-2

Academic Year: 2019-20

| Name of the Program: B.Tech. in ME

Course: Metrology

Course Code: R1632031

Year: 11l

Semester: 11

Section: A

Name of the Faculty: Ch. Chandra Rao

Designation: Asst. Professor

Unit-11

1. What are the construction requirements of a good sine bar?

2. (a)Explain the classification of linear measuring instruments.(5)

(b) Explain the vernier height gauge with neat sketch. (8)

3. Explain the following with neat sketches. (13)

a. Differential screw micrometer and (b) Thread micrometer

4. What is a slip gauge? Write notes on its classifications. (5)

5. A vernier scale consists of 25 divisions on 12 mm spacing and the main scale has

24 divisions on12 mm. What is the least count?
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TUTORIAL SHEET-3
Academic Year: 2019-20

Name of the Program: B.Tech. in ME ]
Course: Metrology Course Code: R1632031
Year: 111 '| Semester: Il Section: A T

Eil me of the Faculty: Ch. Chandra Rao Designation: Asst. Professor
Unit-111

1. Name the different types of interferometers.

2. Point out the application of Laser Interferometer.

4.(a) With a neat sketch describe the working of AC laser interferometer,
(b) Explain the usage of laser interferometer in straightness testing.

5. Describe the working principle of a dual frequency laser interferometer with a neat
sketch

6. (a) Discuss the working principle of the NPL Flatness interferometer.

(b) What is meant by alignment test on machine tools? Give its importance.
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TUTORIAL SHEET-4
Academic Year: 2019-20

Name of the Program: B.Tech. in ME

Course: Metrology

Course Code: R1632031

 Year: 1] Semester; 11

Section: A

Name of the Faculty: Ch. Chandra Rao

Designation: Asst. Professor

Unit-1V
1. Differentiate between surface roughness and waviness.

2. Discussthefollowingtermsinconnectionwithsurfacefinishmeasurement:

(i)Waviness, (ii)Lay,
(iii)Roughness, (iv) Centre line profile.

3. How surface texture s related to tolerances on a surface dimension? Discuss
which measure of surface roughness is now recommended by 150?
4. What is a comparator? How they are classified? State the various uses of

comparators.
5. Mention the basic requirements of a comparator.
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TUTORIAL SHEET-5
Academic Year: 2019-20

| Name of the Program: B.Tech. in ME

Course: Metrology Course Code: R1632031
Year: (11 Semester: 11 Section: A

Name of the Faculty: Ch. Chandra Rao ] Designation: Asst. Professor
Unit-V

1. Brief about Parkinson's gear tester.

2. With a neat sketch, explain about checking involute shape of gear.

3. Explain about total composite error and tooth to tooth composite errors.

4. Define error in measurement. Explain the types of errors in screw thread and
gear measurement.

5. Compare two wire and three wire methods of measuring the effective diameter
of a screw.
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Name of the Program: B.Tech. in ME

Course: Metrology

| Course Code: R1632031

Year: 111 Semester: 11 Section: A

Name of the Faculty: Ch. Chandra Rao

Designation: Asst. Professor

Unit-V1

1.

;o

Describe with a neat sketch the principle of working of an auto-collimator.
Explain alignment tests for lathe machine.

Explain alignment tests for milling machine.
Brieflyexplainthevariousalignmentteststhatcanbeperformedonashaper.
Explain alignment tests for drilling machine.
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UNITWISE METROLOGY QUESTION BANK

1. Distinguish between repeatability and reproducibility.
2. What is the difference between allowance and tolerance?
3. Define primary measurement. Give an example.
4. List the Seismic instruments.
5. What are the factors affecting the measuring system?

\ 6. Define legal metrology.

& 7. Nlustrate the objectives of metrology

M #. Summarize the basic components of a measuring system.
9, Distinguish between Line standard and End standard.
10. Explain the term Sensitivity of an instrument.
11. Differentiate between precision and accuracy.
12. Define the term reliability and Traceability.
13. Give any four methods of measurement.
14. Define Span.

q 15. Give classification of measuring instruments.

}(t‘: 16. Define parasitic and illegitimate error.

17. Point out the sources of error.
18. Explain the role of N.P.L.
19. What is the difference between correction and correction factor?
20. Distinguish between static and random error.
21.What are the various elements of metrology? With examples,

22.Explain how these elements influence the accuracy of measurements. [13)

23, Explain the need of standards of measurements in the modern
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24, industrial system and describe the term traceability in connection with
standards. (13)
25, Explain the classification of various measuring methods. (13)
26. Give the structure of generalized measurements system and explain in detail. (13)
27. (a) Nustrate the desirable characteristics of precision measuring instruments (8)
(b) Discuss about the fundamental and derived units in details. (5)
28. Describe briefly about,
(a) Uncertainty (b) Reporting results (13)
29.(b) Give an example for the Zero order system.
(a) With suitable example explain the difference between precision and accuracy.
30. Distinguish between and give appropriate examples in each case,  (13)
(a) Repeatability and Reproducibility
(b) Systematic and random error
(c) Static and dynamic Response
31. Obtain the expression for the step response of a second order system. (13)
32. Describe briefly about, - -
(a) sensitivity and readability (8) (b) Calibration. (5)
33. What is the need of calibration? Explain the classifications of various standards. (13)
34. Explain the various errors in measurements.  (13)
35. What are thevarious possible sources of errors in measurements? Explain in detail,
36. Briefly explain the various types of input signals. (13)
37. Briefly explain the significance of Metrology and Measurements in industrial
application.

38. Explain various errors observed in measuring any industrial product.
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39. Enumerate the desirable characteristics of precision measuring instruments.

40. Explain the steps to be followed in the measurement process.

41. Point out any four precautions to be taken while using gauge blocks.

42. Why rocking procedure is followed when measuring with a dial bore gauge?

43. A 100 mm sine bar was used to measure the tapper angle of the specimen and
the gauge block was 5.055mm. Calculate the tapper angle.

44, What is difference between gauging and measurements?

45, Summarize the various types of linear measuring instruments.

46. What is the use of Feeler gauges?

47. List out any four angular measuring instruments used in metrology.

48, A vernier scale consists of 25 divisions on 12 mm spacing and the main scale
has 24 divisions on12 mm. What is the least count?

49, List different types of fits.

50. Define sine center.

51. What are the construction requirements of a good sine bar?

52. Explain Taylor principle in gauge design.

53. lllustrate briefly about wringing of slip gauges.

54, Name any four instruments used measuring internal diameters in components,

55. Explain the concept of interchangeability.

56. Define clinometers.

57. Describe the usage of autocollimator.

58. Explain an angle alignment telescope.

59. List out the need of angle gauges.

60. Explain the concept of selective assembly.
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61. Describe briefly about,
(a) Write notes on interchangeability. (5)

(b) Sketch the construction and working of solex pneumatic comparator. (8)

62.1) Explain with suitable sketches measurements of straightness using Auto
collimator. (8)

ii) Describe the GO and NOGO gauge design procedure with a sketch (5)

63. Calculate the limits for a hole shaft pair designated 25 H8/d9.Show graphically
the deposition of tolerance zones with reference to the zero line. The lower
deviation for a H type hole is zero. 25 mm lies in the diameter range 18mm to
30 mm. Standard tolerance foe IT 8 is 25i and IT 9 is 40i, where "i" is the
standard tolerance unit in microns and is given as i{pm)=0.45 3vVD+0,001D, (D
is in mm). The upper deviation for d shaft is -16D0.44. (13)

64. (a)Explain the classification of linear measuring instruments. (5)

(b) Explain the vernier height gauge with neat sketch. (8)

65. Explain the following with neat sketches. (13)

(a) Differential screw micrometer and (b) Thread micrometer _

66. What is a slip gauge? Write notes on its classifications. (5)

67. How slip gauges are manufactured? Write notes on slip gauge accessories and

its calibration.

68. (a) What is a comparator? Explain any two types of Mechanical comparator. (8)

(b) Describe the working principle, advantages and disadvantages of Optical

comparator(5)

69. Explain the construction and working principle autocollimator with neat a

diagram and its application of an (13)
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70. Describe with the help of a neat, any two bevel protractors. (13)

71. Define straightness. Describe any one method of measuring straightness of the
surface.(13)

72. Explain working principle of sine bar and why sine bars are not suitable for
measuring angles above 4507 (13)

73, Describe working principle of angle Dekkor with the neat sketch and also write
its application.

74, Explain the following methods, (13)
(a) Measurements of angle by using rollers,
(b) Checking the angle of taper plug gauge using roller,
(€) Measuring of included angle of an internal dovetail.

75. Describe brief note on laser as a means of alignment checking. (13)

76. Calculate the tolerances, fundamental deviations and limits of sizes for the shaft
designated as 40HB/f7 Standard tolerance for IT 7 is 16i and IT Bis 25i. Where
“i* is the standard tolerance unit. Upper deviation for °f’ shaft is -5.5D0.41,40 mm
lies in the diameter range 30-50 mm.

77.Design a workshop type progressive type Go-Not-GO plug gauge suitable for
25H7, with following information:

78.1. 25 mm lies in the diameter step of 18-30 mm  ii. i = 0.453VD+0.001D
jii. IT7 = 16i

79. Explain the significance of Linear and angular measurements.

80. How laser is used in measurement? Explain the basic principle involved in any

one application.

81. On what factor the accuracy of laser interferometer mainly depends?
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82. Why is laser preferred in engineering metrology?

B3. Name the different types of interferometers.

84. Point out the application of Laser Interferometry,

B5. Give the advantages of laser interferometer.

86. Why monochromatic light used in an interferometer instead of white light?
87. Mention the various geometric checks made in machine tools.
88. Differentiate straightness and flatness.

89. Discuss the applications of computer aided inspection.

90. Define axial slip of a machine tool.

91. Explain briefly about wavelength.

92. List any four possible causes of errors in CMM,

93. Point out the applications of CMM in machine tool metrology
94. What is meant by “Qualifying the tip" in CMMs?

95. lllustrate briefly about alignment test on machine tools.

96. Give the disadvantages of CMM.

97. Briefly describe the term Machine vision.

98. What is CNC CMM?

99, Point out the advantages of machine vision system?

100. Write any four application of artificial vision system in

101. manufacturing industries,
102. (a) With a neat sketch explain the dimensional measurements using laser gauge.

(b) Summarize how to use laser interferometer to predict machine tool

accuracies.

103. (a) With a neat sketch describe the working of AC laser interferometer.  (8)
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(b) Explain the usage of laser interferometer in straightness testing.(5)
104. Describe the working principle of a dual frequency laser interferometer with a
neat sketch (13)
105. (a) Discuss the working principle of the NPL Flatness interferometer. (8)
(b) What is meant by alignment test on machine tools? Give its importance.
106. Explain the construction and working of various types of CMM (13)
107. (a) List out the applications of CMM  (8)
(b) Point out the advantages and disadvantages of CMM.  (5)
108. (a) Discuss about the various causes of errors in CMM (5)
109. List out the methods of operating and controlling a CMM (8)
110. (a) Briefly explain the important features available in CMM software. (8)
(b) With neat diagram explain the working principle of tough trigger probes. (5)
111. (a) Define machine vision. Name four types of machine vision systems. (8)
(b) Describe in details of functions of machine vision system (5)
112. (a) lllustrate the features of flexible inspection system. (8)
(b)Explain the various steps of machine vision system in metrology (5)
113. (a) Explain the applications of machine vision system. (8)

(b)Discuss the advantages and disadvantages of Machine vision system.  (5)

UNIT-IV
SURFACE ROUGHNESS MEASUREMENT AND COMPARATORS

SAQ'S
1. What is the importance of surface roughness? Mention the geometrical

characteristics of asurface. [4M] Nov.-15
Indicate how various surface roughness specifications are placed relative to

the symbol,[4M] Nov-15
3, What are the factors affecting surface roughness?

2,
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4. Enumerate various methods of measuring surface finish. Oct/Nov. -16

5. Differentiate between direct and indirect method of measurement of surface
roughness.

6. What is a comparator? Classify the different types of comparators. Oct/Nov. -16

7. What are the advantages and limitations of Johanson’s Mikrokrator? Oct/Nov. -
17

8. Difference and distinguish between the mechanical and optical comparators.
May/June-14

9. The heights of peaks and valleys of 20 successive points on a surface are 35,
2540, 22, 37, 19, 41,21, 42, 18, 42, 24, 44, 25, 40, 18, 40, 18, 39, and 21
microns respectively, measured over a length Z0mm.Determine CLA and RMS
values of roughness surface, [6M] Nov.-15

10.In the measurement of surface roughness, heights of 20 successive peaks and
troughs were measured from a datum and were 35, 25, 40, 22, 35, 18, 42, 25,
35, 22, 36, 18, 42, 22, 32, 21, 37, 18, 35 and 20 microns. If these
measurements were obtained over a length of 20 mm, determinethe CLA and
RMS value of the rough surface, Oct/Nov -16

11. Explain the following terms with reference to surface roughness measurement:
(i) CLA value (ii) Maximum peak to valley height (iii) Sampling length. [3M]

NOV-15, Set-3

12. Explain how CLA index number is determined. [3M] NOV-15, Set-4

13. Explain the following
(i) Touch inspection
(ii) Visual inspection
(iii) Scratch inspection and
(iv) Microscopic inspection OCT/NOV -16, Set-2

14. What is a comparator? How does it differ from measuring instruments?
OCT/NOV -17, Set-3

ESSAY QUESTIONS
15.Explain briefly the different parameters used in measurement of surface
texture. May/June-14, Set-2
16. Differentiate between primary and secondary texture. OCT/NOV -17, Set-1,
OCT/NOV -16, Set-1
OR
Differentiate between surface roughness and waviness. Nov-15, Set-1
OR
Write the difference between surface roughness and surface waviness.
May/June-14, Set-1
17. Discuss the following terms in connection with surface finish measurement: (i)
Waviness, (ii) Lay,
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(iii) Roughness, (iv) Centre line profile. [4M] Nov-15, Set-4

1B. Describe various methods of numerical assessment of surface finish. [4AM] Nov-
15, Set-1

19. State the possible causes of each of the various types of irregularities found in
surface texture. Show how surface having the same numerical assessment may
have the different properties and textures. OCT/NOV -17, Set-1

20. How surface texture is related to tolerances on a surface dimension? Discuss

which measure of surface roughness is now recommended by [SO? OCT/NOV -
17, Set-3
21. Describe Centre Line Average method of finding surface roughness value. How
do you determine mean line? Describe with a graph. Explain the terms
Traversing Length and True Profile length of a surface texture. OCT/NOV -17,
Set-2
22. Enumerate the different modes of defining surface texture. OCT/NOV -17, Set-4
OR
Explain different methods of measuring surface finish.
23. Describe the principle and working of Tracer type profilograph with the help
of a neat sketch. OCT/NOV -17, Set-4
OR
Describe the working principle of profilograph. Nov-15, Set-2
24, Explain with a neat sketch, the principle and working of Talysurf surface
roughness tester for themeasurement of surface finish. OCT/NOV -16, Set-2

OR
Explain the neat sketch, the working of Tayler Hobson Talysurf. OCT/NOV -16,
Set-3
0
R

Describe with a neat sketch the construction, principle and operation of
Talysurf. NOV -15, Set-10R
Explain With a neat sketch explain the working of Taylor Hobson Talysurf
instrument for surfaceroughness measurement. April/May -13, Set-3
25. Explain profilometer for the measurement of surface finish. OCT/NOV -16, Set-4

0
R

With a neat sketch explain about profilometer. April/May -13, Set-2

26. Brief about Tomlinson surface recorder. OCT/NOV -17, Set-2

27.With a neat sketch explain the working of double microscope for evaluating
surface roughness.April/May -13, Set-4

28. Describe in detail about reasons for controlling surface texture and order
of geometricirregularities. April/May -13, Set-1

29, What are various orders of geometrical irregularities on surfaces? How these
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are classified? [AM]Nov- 15,5et-3

30. What s a comparator? How they are classified? State the various uses of
comparators. April/May-13, Set-4

31 Mention the basic requirements of a comparator. [3M] Nov-15, Set-2

OR

List out various characteristics of comparator.,

32. Explain the system of displacement amplification used in mechanical
comparator.

33.With the help of neat sketch explain the working principle of a reed type
mechanicalcomparator. [8M] Nov-15,5et-2

34. Explain with a neat sketch the principle and working of sigma comparator.
Oct/Nov.-16, Set-2,4

35. Why damping is essential in mechanical comparators? How it is achieved in
sigma comparator?

36. Explain the differential comparator with neat sketch.

37. Describe in detail about Johansson Mikrokrator with a neat sketch. April/May -
13, Set-1
38. Describe in detail about Zeiss optotest comparator with neat sketch and list
out their advantagesalso. April/May -13, Set-3
39, State the principle on which the optical comparators are based. Oct/Nov.-16,
Set-4
OR

40. Describe the principle of mechanical comparator with neat sketch. May/June-
14, Set-3

41.Compare among measuring instrument, gauge and comparator.

42. Describe and sketch two types of comparators with special reference to the
means of magnifyingthe movement of the stylus. Oct/Nov.-17, Set-4

43. What are the requirements of a good comparator? Explain with the help of a
neat sketch how thesefeatures are achievable in the "sigma comparator”,
Oct/Nov.-17, Set-1

44, Differentiate between a comparator and measuring machine. Discuss
the fundamentalrequirements of a comparator. Oct/Nov.-17, Set-2

45. With a neat sketch, explain the working principle of electrical comparators.
April/May -13, Set-3

46. Explain with a neat sketch any one of the electrical comparator. Oct/Nov.-16,
Set-3

OR

47.With the help of a line diagram explain the working of LVDT.

48, What are the advantages, uses and disadvantages of electrical comparators?
[6M] Nov-15, Set-3

49, Describe the working principle of an electronic comparator, [SM] Nov-15,Set-4
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50. Explain how a pneumatic comparator works and briefly enumerate the
advantages of differentpneumatic comparators. Oct/Nov-16, Set-3
51. Explain with a neat sketch construction and working of the solex pneumatic
comparator. Oct/Nov-16, Set-1
OR
52. Describe the working principle of a solex pneumatic comparator. Nov-15, Set-4
53. Explain the specific advantages and limitations of pneumatic comparator
over other comparatorsused in practice. Oct/Nov-17, Set-3
OR
54. What are the advantages and disadvantages of pneumatic comparators?
May/June-14, Set-4
UNIT-V

GEARS AND SCREW THREAD MEASUREMENTS

SAQ's

1. Explain base circle, pitch circle, pitch circle diameter with the help of figure.
April/May-12

2. Explain how various elements of screw thread are measured.
[3M] Nov.-15, Set10R

3. Enumerate various screw thread parameters for metrological measurement.
Also enlist instrumentscorresponding to their measurements. [4M] Nov.-
15,Set2

4. Describe the tooth thickness measurement with flange micro meter. [4M] Nov.-
15, Set4

5. Differentiate between simple effective diameter and virtual effective
diameter of an externalscrew. [4M] Nov.-15,Set3

6. Explain the method of checking the thread form and angle. [4M] Nov.-15, Set4

7. What is the "Best size" wire?

8. Define the term constant chord. Calculate the chord length and its distance
below the tooth tip fora gear of module 3 and 20 pressure angle. April-10,set2

9. Calculate chord length and its distance below the tooth tip for a gear of module
4 mm and pressureangle 20°0ct/Nov-17, Set-1

ESSAY QUESTIOPNS

10. Explain about gear tooth terminology. Oct/Nov-16, Set-4
OR
With neat sketch, discuss the gear tooth nomenclature and indicate the
different parts. May/June-14, Set-3
11. What are the different instruments used in gear tooth metrology? Explain
any two. May/June-14, Set-3
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12. Explain with a neat sketch, how the chordal thickness is measured by using

gear tooth verniercalliper. Oct/Nov.-17, Set-1
OR
lllustrate gear tooth vernier calliper with suitable examples. Oct/Nov.-17, Set-3
OR
Describe any one method to measure the thickness of a spur gear. M ay/lune-14,
Set-4
13. Describe a gear tooth vernier caliper and show how it is used for gears?
Oct/Nov.-16, Set-3
OR
14. Describe a gear tooth Vernier and indicate how the tooth thickness is é
checked with thisinstrument. [SM] Nov.-15, Set-1
15. Describe with the help of a neat sketch the working principle of Gear tooth
vernier caliper, [6M]Nov.-15, Set-2
16. Enumerate the elements of gears which are checked for accuracy. April/May-13,
Set-1
17. Describe in detail various types of errors occurring in gears. Oct/Nov.-16,
Set-1, April/May-13 Set-4
18. Explain any two methods of measuring gear pitch? Oct/Nov.-16, Set-2
19. Explain the test plug method for checking pitch diameter and tooth spacing.
April/May-12, Set-3
20. Briefabout Parkinson's gear tester. Oct/Nov.-17, Set-4
OR

Describe Parkinson gear tester. Oct/Nov.-17, Set-2
OR

With neat sketch explain the working of a Rolling gear tester. [6M] Nov.-15, Set-

3
21. Explain about automatic gear measuring machine with neat sketch. April/May-

13, Set-3

22, With a neat sketch, explain about checking involute shape of gear. Oct/Nov.-
16, Set-4, Aril/May-13, Set-3

OR

Explain the method to check involute profile of a screw thread. [SM] Nov.-15,
Set-4

23. Explain about total composite error and tooth to tooth composite errors. [4M]
Nov.-15, Set-3

24, Explain the principle of operation of a rolling gear tester. State the errorsina
spur gear that can bedetected by the rolling gear tester. Oct/Nov.-16, Set-1

25. Explain about bench micrometer for measuring major diameter of threads.
April/May-13, Set-1
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26. Write short notes on “errors in screw threads”, Oct/Nov.-16, Set-2

OR
Explain the different errors in screw threads in engineering metrology.

May/June-14, Set-3
27. Define error in measurement. Explain the types of errors in screw thread

and gear measurement.Oct/Nov.-17, Set-4
28. Describe in brief how the errors in elements of thread affect the working of the

threaded elements.
29. Describe the following terms in screw threads: (i) Major diameter, (ii) Minor

diameter, (iii) Tooththickness and (iv) Pitch [4M] Nov.-15, Set-2
30. Discuss on angle of thread, thread pitch, and profile thread gauges. [6M] Nov.-

15, Set-3
31. Explain about thread micrometer for measuring effective diameter with neat

sketch, April/May-13, Set-2

32. Explain the (i) Two wire method (ii) Three wire method with neat sketches.
May/June-14, Set-3

33. Compare two wire and three wire methods of measuring the effective diameter

of a screw.,
34. Explain how effective diameter of an internal thread can be measured?

35. What are the two corrections applied in the measurement of effective
diameter by the method ofwires?
36. Derive expression for best size wire diameter.

Oct/Nov.-17, Set-40R
What is ‘best size of wire' for effective diameter measurement? Derive a

relationship for the bestsize wire in terms of its effective diameter, [6M] Nov.-
15, Set-2

37. Calculate the effective diameter and best wire diameter for M22x2.5 srew
plug by using floatingcarriage micrometer for which reading were taken as:
Diameter of standard cylinder = 20 mm
Micrometer reading over standard cylinder with two wire = 159334 mm
Micrometer reading over plug screw gauge with two wire = 15.2245 mm.
Oct/Nov.-17, Set-3

38. Briefly explain the measuring of effective diameter by using 3- wire method.
Oct/Nov.-16, Set-2

39, With a neat sketch illustrate how the effective diameter of a screw thread
may be checked usingthe three-wire method. [6M] Nov.-15, Set-1

40. Define “effective diameter “. Explain the 3-wire method of finding the effective
diameter of screwthreads. Oct/Nov.-17, Set-1

41. Explain 2-wire method pf measuring effective diameter of a screw thread.
Oct/Nov.-16, Set-30R

42, With a neat sketch explain how the simple effective diameter of a screw
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thread may be checkedusing the two-wire method. [7M] Mov.-15, Sct-4

Describe briefly the method of measuring thread angle
of a screw thread. Oct/Nov.-16, Set-4Elucidate measurement method of thread angle by
two ball method.

43. Describe a pitch measuring machine with a neat sketch. April/May-13, Set-3
44. Briefly describe with necessary sketches how the following elements of

screw thread aremeasured. Oct/Nov.-16, Set-1

45, Describe the pitch measurement of internal screw threads by various methods. i
[5M] Nov.-15, Set-1

46. Describe with a neat sketch the measurement of pitch of internal and external
screw threads usinga pitch measuring machine. Oct/Nov.-17, Set-2

UNIT-VI
FLATNESS MEASUREMENT AND MACHINE TOOL ALIGNMENT TESTS

SAQ's

List out different methods of measuring flatness. Oct/Nov.-17, Set-4

Distinguish between straightness and flatness.

Write short notes on “surface plates”. Oct./Nov. -16, Set-4

What are the uses of surface plates? Oct/Nov.-17, Set-3

Write short notes on "straight edges”. Oct/Nov.-16, Set-3

Describe with a neat sketch the principle of working of an auto-collimator.

Oct/Nov.-16, Set-2

What are the advantages of using granite for precision measurements?

Enlist the instruments and equipment essential for performing alignment tests.

[4M] Nov.-15, Set-3

9. State Abbe principle of alignment. Explain it with suitable example. Oct/Nov.-17,
Set-1

10. Name some alignment tests performed on lathe machine. Oct/Nov.-17, Set-2

11. What is the effect upon the work if tail stock center line is parallel to but

slightly above the headstock spindle axis? [4M] Nov.-15, Set-4

Hya e R e

=

ESSAY QUESTIONS
FLATNESS MEASUREMENT TESTS

12. Explain the following methods of measuring flatness.

(i) Flatness comparators
(ii} Liquid method Oct/Nov.-16, Set-2
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13. Mention the types of straight edges.
14. With a sketch, explain the construction of autocollimator. What are its
applications? Oct/Nov.-17 Set-1
OR
Explain the principle of autocollimator for flatness measurement with neat
sketch. Oct/Nov.-17 Set-2
OR
What is a principle of autocollimator? Discuss on applications of
autocollimator? [6M] Nov.-155et-4

15. Explicate the utility of straight edge and surface plate in laboratories. [6M] Nov.-
15! 5Et-3

16. Describe procedures for straightness, flatness & circularity measurement.
Oct/Nov.-17, Set-1

17. Explain how a precision level can be used to determine the flatness and
straightness of machinebeds. [6M] Nov.-15, Set-1

18. List out and briefly explain any two flatness measurement instruments.
Oct/Nov.-17, Set-3

OR

What is flatness? What are the various methods of checking flatness of
surfaces? [9M] Nov.-15Set-2

19. Describe with a neat sketch the principle of working of an auto-collimator.
Explain how flatnessof the surface is determined with help of an auto-
collimator. Oct/Nov.-16, Set-1

20. List out and briefly explain any two instruments used for straightness
measurement. Oct/Nov.-17 Set-4

21. Discuss with suitable sketches, the method for testing for straightness by
using spirit level andauto collimator. [BM] Nov.-15, Set-1

MACHINE TOOL ALIGNMENT TESTS

22. Explain various instruments required for performing the alignment tests on
machine tools.

23. Distinguish between alignment tests and performance tests on machine tools.

[4M] Nov.-15, Set-1

OR

Differentiate geometric and practical tests on machine tools. [6M] Nov.-15, Set-4
24. With neat sketches describe the following tests on the lathe. Oct/Nov.-16, Set-1

(i) Spindle centre run- out

(i) Spindle taper bore run - out

(ili) Cros slide run - out

(iv)Chuck run - out
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25. What is meant by alignment tests on machine tools? Why they are necessary?
Briefly describe anyfive alignment tests that can be performed on a Lathe
Machine. Oct/Nov.-16, Set-4

26. Explain alignment tests for lathe machine. Oct/Nov.-17, Set-1

OR

27. Explain in detail with suitable sketches about various alignment tests
performed on a lathe. [10M]Nov.-15, Set-1

28. Explain alignment tests for milling machine. Oct/Nov.-17, Set-3

OR
Briefly describe the various alignment tests that can be performed on a
milling machine.Oct/Nov.-16, Set-3
OR
Explain with suitable sketches the various alignment tests performed
on milling machine.[10M] Nov.-15, Set-3

29, Briefly explain the various alignment tests that can be performed on a shaper.
April/ May-13, Set-2

30. Explain alignment tests for drilling machine. Oct/Nov.-17, Set-2

OR
Briefly describe the various alignment tests that can be performed on a
drilling machine.Oct/Nov.-16, Set-2

OR

31. Describe how you would perform alignment tests on drilling machine. [7M]
Nov.-15, Set-2
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Remedial Class: 1 Date:03/02/2020 Time: 5.00pm-6:40pm

Topic:SYSTMS OF LIMITS AND FITS

Introduction: -

Metrology is derived from a Greek word which means "measurement”. It is the science of
measurement and measurement is the language of science. But, for engineering purposes it
has limited to the measurement of length, angles and other quantities that can be expressed in
linear and angular terms. It is concerned with the methods execution and estimation of
accuracy of measurements.

Metrology plays a vital role in the field of engineering for the designing and manufacturing
of various engineering products. It is used for measuring the size, shape, etc. The products
obtained should be in the limits of the specification with dimensional accuracy. In order to
improve the process of manufacturing, it is required to develop the means of measurement.
Every type of quantity measured must be followed by the units, which gives the correct
meaning to the quantity measured.

Significance of Metrology:

a. Metrology is very helpful in the scientific investigation of our dynamic world.

b. It plays a critical role in the fields of chemistry, nanotechnology, etc.

C. Metrology provides an infrastructure not only for physical and natural sciences but

also exceeds to comprise environment, medicine, agriculture and food.

d. Various higher-level studies demonstrate the impact of measurement to the society.
LIMITS: -

Limits can be defined as the permissible variation in dimension that is permitted to account
for variability. Manufacturing process is a combination of three elements man, materials
and machine, A change in any one or all of these will result in changes in sizes of
manufactured parts. Usually in mass production, large number of components are to be
made by different operators on different machines. So, it is impossible to make all
components with exact dimensions.

The difference in dimensions vary from machine to machine, operator to operator and
quality of the components. The dimension of the manufactured part can thus only be made
to lie between two limits, maximum and minimum. The maximum limit is the maximum
size permitted for the component whereas the minimum limit is the minimum size permitted

for the component.
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TOLERANCE: -

The permissible variation in size or dimension is called tolerance. Thus, the word mh:rfmm
indicates that a worker is not expected to produce the part to the exact size, but a definite
small size error is permitted. The difference between the upper limit (high. limit) and the
lower limit of a dimension represents the margin for variation in' workmanship, and is called

o “tolerance Zone'.

Tolerance can also be defined as the amount by which the job is allowed to go away ‘f'rﬂp‘i
accuracy and perfectness without causing any functional trouble, when assembled with 1ts

mating part and put into actual service.

Tm-unu':i
HIES
5 |5

Taleranca

Fur exnmple, a shaft of 25 mm basic size may be writton as 25 + 0.02.
The maximum poermissible size (upper limit) =25.02 mm uand the
minimum pormissible size (2000 limit) = 24.98 mm
Thaen, Tolorance = Upper limit — Lower limit
=25.02 - 24.98 = 0.04 mm. -

Svetems of Writing Tolerances: -

There are two systems of writing tolerances:
i Unilateral system
ii. Bilateral system

i. Unilateral System

In this system, the dimension of a part is allowed to vary only on one side of the basic size
i.e., tolerance lies wholly on one side of the basic size either above or below it.

o A i— Tolarance
_ =3

[ f{r == T
DISFANCE T paskc Sixe

Unilnteral Tolerance

Examples of unilateral tolerance are :
+ 0.02 +0.02 - 0.01 + 0,00
25'* o0l 25— .00 25— LI ] 25— .03 atc
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i. Bilateral system

In this system, the dimension of the part is allowed to vary on both the sides of the basic size
i.e., the limits of tolerance lie on either side of the basic size; but may not be necessarily

equally disposed about it.

"fqr-rnm;-)

i =

BF'IE Siza
"

Bi-lateral tolerance

—0.01
eg. , 25%992  og

In this system it is not possible to retain the same fit when tolerance is varied and .the basic
size of one or both of the mating parts is to be varied. This system is used in mass
production where machine setting is done for the basic size.

Advantages of Unilateral Dimensioning System

1. Unilateral system of dimensioning is the easiest and simplest method to find the deviations.

2. It can standardize the ‘Go’ gauge ends Without any difficulty.

3. While machining the mating parts, the tolerance under this system facilitates the operator
to a higher extent.

Advantage of Bilateral Dimensioning System

This system is used in mass production, as the setting of machine for basic size is the main
criteria.

Maximum and Minimum Metal Limits (or conditions):-

If the tolerance for the shaft is given as 25**%, the upper limit will be 25.05 mm and the
lower limit will be 24.94 mm. The Shaft is said to have Maximum Metal Limit (MML) of

25.05 mm, since at this limit the shaft has maximum possible amount of metal. The limit of

24.95 will then be the minimum or “Least
Metal Limit™ (LML) because at this limit the shaft will have the least possible amount of metal.
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Similarly, if the hole is designated as 30**® mm, the upper limit will be 30.05 mm and the
lower limit will be 29.95 mm, Then, the Maximum Metal Limit (MML) of hole will be
equal to 29.95, since at this lower limit the hole has the maximum possible amount of metal:
while the upper limit of 30.05 mm will be the minimum of ‘Least Metal Limit’ (LML) of
hole as. at this limit the hole will have the least possible amount of metal.

L
hLE

N

MML and LML

Conventional Diagram of Limits and Fits: -

In the system of limits and fits, we are simply interested in the tolerance on shafis and holes
and not in their sizes. Therefore, in the conventional simplified diagram the shaft is shown
resting on the hole to make it easy to understand.

Hale

Lewsr deviotion Upper devialion Telarance
of hole. ol hole 4
N B A
upp ar ’ L " lﬂrLE-" = = i—l
ig o
s’ TEZZ7Z T |
SHA g |
Lowar I ElS
deviolion 1 ; 3
of shafl : : -

Conventional Diagram of Limita

Terminology for Limits and Fits: -

Basic or Nominal Size: It is the standard size of a part with reference to which the limits of
variation of a size are determined. It is referred to as a matter of convenience. The basic size
is the same for the hole and its shafl. It is the designed size obtained by calculations for
strength.
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Zero line: It is a straight line drawn horizontally 1o represent the basic size. In the graphical
representation of limits and fits, all the deviations are shown with respeet 1o the zero line
(datum line). The positive deviations are shown above the zero line and negative deviations
below as shown in Fig (Conventional diagram of limits above).

Deviation: Deviation is the algebraic difference between the size (actual, maximum
ete.) and the corresponding basic size.

Upper Deviation: 1t is the algebraic difference between the upper (maximum) limit of size
and the corresponding basic size. It is a positive quantity when the maximum limit of size is
greater than the basic size and a negative quantity when the upper limit of size is less than
the basic size as shown in Fig. It is denoted by 'ES’ for hole and ‘es’ for a shafl.

Lower Deviation: It is the algebraic difference between the lower limit of size and the
corresponding basic size. It is a positive quantity when the maximum limit of size is
greater than the basic size and a negative quantity when the lower limit of size is less than
the basic size.

Fundamental Deviation: Fundamental deviation is that one of the two deviations (either
the upper or the lower) which is the nearest to the zero line for either hole or a shaft. It
fixes the position of the

‘Tolerance Zone® in relation to the zero line as shown in Fig.

Tolarance
Torm
Lonarmy nﬂm:-l 2 T,
Lo High Basic
Brrat [ sizé
T

Lower deviation as fundamental devintion

The fundamental deviation for the hole is denoted by capital letters A, B,C, 2 Cand the
same for
shaft is denoted by small letters a, b, ¢ zc etc. as explained later.

Fundamental - Taro Lirss
{Lippeer Daviation)

% 2% :[""’""

Lowr High
Ere b
LT L wize

Upper deviation as fundamental deviation
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From Fig it is clear that when the tolerance zone is above the zero line, lower deviation is
the fundamental deviation. While, when the tolerance zone is below the zero line, upper
deviation is the fundamental deviation.

FIT: -

Fit may be defined as a degree of tightness or looseness, between two mating parts to
perform a definite function when they are assembled together.

The fit given the relationship between two mating parts that is shaft and hole. A fit can
either provide a fixed joint or movable joint. For example, a shaft running in a bearing can
move in relation to it and thus forms a movable joint, whereas, a pulley mounted on the

shaft forms a fixed joinL.
Tvpes of fits: -

On the basis of positive, zero and negative values of Clearance, there are three basic types of
fits:

(1) Clearance Fit  {2) Transition Fit and, (3) Interference Fit.

These are further classified in the following manner:

Fits
| ) |

Clearance Fit ) Transition Fit Interference Fii
“{a) Slide Fit (a) Push fit ‘{a) Force Fit

(&) El.gy alide Fit (b) Wringing Fit (&) Tight Fit

(c) Running Fit {¢) Shrink fit

(d}) Slack running Fit

() Loose running Fit

1. cltl!:ll!'lt!! Fit: In this type of fit aha& is always smaller than the hole i.e., the largest
permissible aha& diameter is smaller than the diameter of the smallest hole. So that the
shaft can rotate or slide through with different degrees of freedom according to the

purpose of mating part.

CS CamScanner



—

SIR C.R. REDDY COLLEGE OF ENGINEERING

Fluru-534007, West Godavari Dist,, AP, INDIA
(Approved by AICTE, New Delhi & Permanently affiliated i0 JINTU, KAKINADA) .
Phone no: 08812 — 230840, 2300656 Fax: 0RB12 - 274193 Visit us at hitp:/www sircrmenig.ac.in

DEPARTMENT OF MECHANICAL ENGINEERING

i sl

W T SRANS T v Towrance

- \"‘I‘ — — e e
W A A o] Bnat loteiance

1

Clearance Fit

Clearance fil exists when the shaft and the hole are at their maximum metal conditions. The
tolerance zone of the hole is above that of the shaft as shown in Fig.

Maximum Clearance: It is the difference between the minimum size of shaft and maximum
size of hole.

Minimum Clearance: It is the difference between the maximum size of shaft and minimum
size of hole.

i. Slide Fit: This type of fit has a very small clearance, the minimum clearance being
zero. Sliding fits are employed when the mating parts are required to move slowly in
relation to each other e.g., tailstock spindle of lathe, feed movement of the spindle quill
in a drilling machine, sliding change gears in quick change gear box of a centre lathe

elc.

ii. Easy Slide Fit: This type of fit provides for a small guaranteed clearance. It serves to
ensure alignment between the shaft and hole. It is applicable for slow and non-regular
motion, for example, spindle of lathe and dividing heads, piston and slide valves, spigots

efc.

iii. Running Fit: Running fit is obtained when there is an appreciable clearance between
the ~mating parts. The clearance provides a sufficient space for a lubrication film
between mating friction surfaces. It is employed for rotation at moderate speed, e.g., gear
box bearings, shaft pulleys, crank shafls in their main bearings etc.

iv. Slack running Fit: It is obtained when there is a considerable clearance between the
mating parts. This type of fit may be required as compensation for mounting errors ¢.g..,
arm shaft of 1.C. engine, shaft of certifigual pump ete.

v. Loose running Fit: Loose running fit is employed for rotation at very high speed,
eg., idle pulley on their shaft such as that used in quick return mechanism of a planer.

1. Interference Fit: In this type of fit the minimum permissible diameter of the shaft is
larger than the maximum allowable diameter of the hole, Thus, the shaft and the hole
members are intended to be attached permanently and used as a solid component.
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Hole

Interfersnce fit

i. Force Fit: Force fits are employed when the mating parts are not required 1o be
disassembled during their total service life. In this case the interference is quite
appreciable and, therefore, assembly is obtained only when high pressure is applied.
This fit, thus, offers a permanent type of assembly, e.g. , gears on the shaft of'a
concrete mixture, forging machine etc.

ii. Tight Fit: It provides less interference than force fit. Tight fits are employed for
mating parts that may be replaced while overhauling of l_hc mai:hlf-lE. for -.:x_ampll:.
stepped pulleys on the drive shaft of a conveyor, cylindrical grinding machine ete.

iii. Heavy force and Shrink Fit: It refers to maximum negative allowance. Ilcncc_
considerable force is necessary for the assembly. The fitting of the f'rm_nc_ on thrr‘ rim can
also be obtained first by heating the frame and then rapidly cooling it in its position.

1. Transition Fit: Transition fit lies mid-way between clearance and interference fit. In
this type the size limits of mating parts (shaft and hole) are so selected that cither
clearance or indifference may occur depending upon the actual sizes of the parts. Push fit
and wringing fit are the examples of this type of fit.

A A

777 ,
©zZzZ b

o g

Transition it

In this type of fit the tolerance zones of the hole and shaft overlap completely or in part.

i. Wringing Fit: A wringing fit provides either zero interference or a clearance.
These are used where parts can be replaced without difficulty during minor repairs.
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ii. Push Fit: The (it provides small elearance, It is employed for parts that must be
disaszembled during operation of a machine for example, change gears, slip bushing ete.

ALLOWANCE: -

77

il

o

T

- EZZ

Allowance is the prescribed difference between the dimensions of two mating parts for any type
of fit.

It is the intentional difference between the lower limit of hole and higher limit of the
shafi. The allowance may be positive or negative.

The positive allowance is called clearance and the negative allowance is called interference.

Difference between Tolerance and Allowance: -

Allowance
It is the prescribed difference

between the dimensions of two
mating parts (hola and shaft),

Tolerance
1. It is the permissible variation in
dimension of a purt {either a hole or
a shaft),

. It is the dilTerence between higher

and lower limits of a dimension of o
part.

. The toleranes iz provided on o
dimension of a part as it is not

It is the intentional difference
between the lower limit of hole and
higher limit of shaft.

Allewance is to be provided on the
dimension of mating parls to obtain

possible to make a part to exact | desired type of fit.

specified dimension,

4.. It hos absolute value without sign, | Allowance may be  positive
(clearance) or negative (inter-
ference).

Systems of Obtaining Different Types of Fits: -

There are two systems of fit for obtaining clearance, interference or transition fit. These are:

(1) Hole basis system. (2) Shaft basis system.

1. Hole basis system: In the hole basis system the hole is kept constant and the shaft sizes
are varied to give the various types of fits. In this system lower deviation of the hole is
zero i.e., the low limit of hole is the same as basic size. The high limit of hole and the two
limits of size for the shaft are then varied to give the desired type of fit, as shown in Fig.
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(2) Clenrnncs Fit (b} Transition Fit {e) luterference Fit

Shaft basis System. In the shafi basis system the shaft is kept constant and the sizes of
the hole are varied to give various types of fits.

In this system the upper deviation (fundamental deviation) of shaft is zero i.e., _lhﬁ high
limit of shaft is the same as basic size and the various fits are obtained by varying the low
limit of shaft and both the limits of hole.

1. Shaft basis system:

Wm Il--l-lul'n Telerance

. e e ™ s
'\-‘%i‘;“.’:‘b:ﬁ:“‘,ﬁ*‘ St

B e
T T W e T

_S T

{n) Clearnoce Fit 1b) Transition Fit (e} Interference Fil

The hole basis system is most commonly used because it is more convenient to make correct
holes of fixed sizes, since the standard drills, taps, reamors and broaches etc, are available
for producing holes and their sizes are not adjustable. On the other hand size of shafl
produced by turning, grinding etc. can be very easily varied.

Shaft basis system is used when the ground bars or drawn bars are readily available. These
bars do not require further machining and fit are obtained by varying the sizes of hole.

Difference between ‘Hole Basis® and ‘Shaft Basis® Systems:-
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Hole Hinsis Syatem Shaft Basis System
1. Size of hole whose lower devintion | Size of shall whose uppoer deviation
is rero (H-hole) is assumed as the | is goro (h-ahnft} is nasumed as basic
bosie siza. iz,
2. Limitsonthe holo are kepl constant | Limils on the shaflt sre  kopt
wnd those of shufl are varied to |constont nnd these on the hole nre
obtuin dosired type of fit. woried to hove necessary fit.
Hole hasia system is preferred in | This aystem im not suitnble for mass
mnss  production, beecsuss it s | production beesuse it is conveniont,
convenlent and less costly to make [ time consuming ond castly to make
" n hole of correct size due to|oshaf of correct aize,
availobility of slandard drilla and
rofmers. .

[tds much more ensy to vory the | It is rather difTicult to vary the hole
shalt sizes wecording to the Mt |sizes nceording to the AL reguired.
required,
5. It Feguires less amount of eapitol | It needs lorpe amounta of eapital
nnd slorage space for tools needed | nnd stornge space for lorge number
tn produce shafta of difTerent sizes. | of tools required Lo produce holes of
dilloroenl gizes,
8. Onuging of shinfts ean be ganily and | Delng internal  measurement,
convenicatly done with adjustable | gouging of heles cannct ‘be easily
ROP EAUECE. - mned mn\rnl!{trﬂﬂj‘ dani.

4

4

Tvpes of Assemblies: -

There are three ways by which the mating parts can be made to fit together in the
desired manner, These are:

(1) Trial and Error (2) Interchangeable Assembly (3) Selective Assembly

1. Trial and Error: when a small number of similar assemblies are to be made by the same
operator the necessary fit can be obtained by trial and error. This technique simply
requires one part to be made to its nominal size as accurately as possible, the other part is
then machined with a small amount at a time by trial and error until they fit in the
required manner. This method may be used for “one off jobs”, tool room work etc. where
both parts will be replaced at once.

2. Interchangeable Assembly:

e Process capability

/TN

/ Y

Tolerance
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It is a system of producing the mating parts in which large number of mating parts are
produced. In earlier days, a single operator was confined with number of units and
assembile it, which used to take long time and it was not economical. So to reduce the cost
and time, mass production ‘system was developed. In most production systems, the
components are produced in one or more batches by different operations on different

machines.
Advantages of Interchangeability

1. This system reduces the production cost and increases the output

2. The operator need not Waste time in assembling the parts by trial-and-error method.
3. Womn out parts and defeclive parts can be easily replaced.
4. By this method, it is possible to produce mating parts at different places by different

operators.
5. Maintenance cost and shut down period is reduced.
1. Selective Assembly:

The need of the consumer is not only the quality, precision and trouble-free products _
but also the availability of products at economical prices. This is possible by automatic

gauging for selective

assembly. In this system, the parts are manufactured to rather wider tolerances and the
products produced are classified into various groups according to their sizes by automatic
gauging. Classification is made for formatting parts and only matched groups are assembled
together.

If hole and shaft are to be produced with in a tolerance of 0.02 mm and both are in the curve
of normal distribution, then automatic gauging divides 'them into parts with a 0.002 mm limit
for selective assembly of individual pans. Consider an example of piston with cylinder. Let
the size of the above be 60 mm and the clearance of 0. 12 mm is required for the assembly.

Let the tolerance on bore and piston each be 0.04 mm. Then

Hequired mean

/-\ hesle waue

/1N

m,

Hy

+ | L
Process Capability of Shaft and Hole
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Dimension of bore diameter is 602

mm and Dimension of piston is

59.33""'” mm

The pistons and bores may be selected to give the clearance of 0.12 as given below.

Cylinder bore 59.98  60.00 60.02
Pismn 59.86 59.88 59.90

What is the difference between international and British standards?

There are a few different standards, British standards, European Standards, American
standards, Canadian....

The International Standards (IEC) are worldwide, European ones cover European countries
and country specific ones cover that country. Many countrics have similar standards.

The ones that cover larger areas (International and European) are used by the countries when
they write their standards. An example might be BS EN numbered standards which are
British standards that cover the requirements of the European standard. Some are country
specific only (BS) and some cover international standards (IEC). It can be confusing but

there should be a standard in each country to cover most engineering things.

The main difference is the geographical area that they cover. If you are say working in
Britain and follow the BS requirements (or BS EN, or [EC) that applies then you can say that

you are working to best

practices and can't be faulted for that.

There will be small differences between them based on custom and practices for the countries
that have written them.
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Remedial Class: | Date:10/02/2020 Time: 5.00pm P

Topic:SYSTMS OF LIMITS AND FITS
Indian Standard System of Limits and Fits (18-919 and

2709)

" . - - - 5 H r
The Indian standards are in line with the 1SO (International Orgamzations fo

Standards) recommendations. -
It consiste of suitable combination of 18 grades of fund.nrnnntzﬂsl
tolernnces or in other words grades of accurocy for manufacture, and
typos of fundamental deviations, . .
The 18 grades of fundamental tolerances are dqhﬂfmt_ed as-ITO1, I'rﬂ‘-
IT1 to IT16. While, the lundamentn] deviations m_.nd:mmd by let nﬁ-
symbuols for both hole and shaft (eapital lotters ‘A to Ze' for holes and ;{m‘;ﬁ
letters a to z, for shafts, These are : A, B, C. D, E, F, G, H, Jg, J, K. M, N,
P.,R,S,T, U, V,X,Y.Z, Zy, Zy, Zo). :
Innumerable fits ranging from extreme clearanco to those of n:t.rm;.nnﬂl
interforence can be 4btained by a suitable combination of ful;d?m‘:} 18
toleranees and fundamental deviations. Each of 25 holes has o choice
tol ! ’ W
Er:?r::'n:l"mm ‘a* to *h" the upper deviation is below the zero ling&and for
shafts 7 te *Z it i th ro line.
F':r ;1?:;:; 'j:'l-:u’:fl}?r:wu:::uintiun is above the zero line and (621 to Zc
it is Bolow the zere line as shown in Fig:
[Thayl
+350
300 2

-+ Z00T

P
o

= D07

: - EE:H LK M - Basic Size .
™

- 3DCH

!
- il

o
—io00 e
2] Shahis
—z2o04 E .
- 30040

= Em Letter symbaola for tolerancesa (Diameter 30-40 mm)
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Problems:-

Fxasris F, Firul (e valoes ol s nvess, il balorsaiens for Dol aeoed

BT LE

micrrne wel ¥EREE

Bl aesenalily fer Lo Fol b o i

[Nl — o
sl | e Sl § 20 i
R s L
s ole 1 Telerancs = 1t mit = Low sl

- LA = LR e OO0
- ARiggh vl = Lasw 1 i

iy Mihnl  Thleroanom
B o, 1Rl Dimwit - — .02 = 24 B wm

Lavww llmdt = 26 — .00 = 24.00 ¢
. ulernnee = D400 — B4 D6 = 0,0 W
frmit ol hole — Tligh Vomdt ol sl i

i) Allownries = Larwe |
= Blamimmuny meial comd

it il ole — PMoasimouam prnesiaad
warnl it iogy ol swhasdl

e RO — W OH = DO
e B potpbe e ae beas b, "The

A B0 mm dinmeter shafl i

Yam it s Dasty s G 050 . Detar

Fxanipnn 2.
tulernnoes for both &
ol bl sl sl Gl Buas
the hole hasis sposiens.

o crrvont, In the holes basis
tharafnrs low limit of hole = G0 mm

4 sk

oo — .
r i3 W F '
SR — [LH ]
i t
]
H
g moda.

Tligh limit of nole - Loewwsr JipmiiL o+ Talesrones
- G000 + 0,000 = G0, 0050

= Lo limit of hole = Adlaw soce
- E0.00 — 0,076 = A0 0325 mem

Law limit of shait = Iligh limit - Tolerancoe

- Af,020 — 0,080 = 45 8TH M

Exasmprcy 2. For each of the following hole and ahaf
shaft-teleranes, hola tolerance and state whether the
(i) glearnnes (G} Lrannition or (0} interferesnoe.

fa) Fule t B0 ey Mm  Shof B0 o,

Phigh Hemlt of sl

o Ll ol ipenmrumiir
B s gpliveed @b Ewue sl EviuETn wlmrmece ol L0706 mrm wiil

pystean lower deviation of hole s sormo

mmsemally, fod
typoe of Mt i=
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LiR-1.1
{181 ]

- R0

LE %] -
Tole 1 D0 S oon TR

. Bhsil o 00

o
o) F ol = Eﬁ:n_:.: mign Shalt o in:uu;::' i

Horurros. (o) Hols @ High limit of hele = G0.026 mm
Looww Tt of hole = 50,00 mmm
< Hole tolerance = 60,020 — G000 = 0,025 mum sacLiD
Shaft 1 Iligh limit of siynit = G006 s

Lo Llmit of shaft s S0000 s

Shalt telernnco - G006 — 06,000 = D.0-10 e ]
Irwen chonpo high Hmit of hola with high limnle of shaf thon
ANl o mred = OOLD26 < 50006 =& — 0020 (Intarferoncns)
IFfwe chooso high limit of hole and lew lmit of shiefl thon
o i e = B0.0Z0 — GO,O00 = 0,020 men (Clonrnaco)
Similnrily, if wao chooun low limit of holo ond oliher high Timit ar law

lisnit of shnam ju e clonr thnt there will be interforsneo,

Thus, wa concluda that the type of it is Trnmnsltiom it

4 Mobe ; TLigh limit = 30,05 o
Leavww Tiomit = 3006, OO0 rmvrm
S Toelorsoos = D.06 mum
Shnft : Figh limit =30 = Q.02 o 2084 mm
Lo limik =30 — 006 — 99 08 mm
e 5 Tolermnoo = 2008 — 20,08 = 0,03 mem
I we pelect ligh lmit of bole ond bigh Jmit of slinf® thes
Adlownnen = SO OO = 2O = 007 s
If we scloct low limit of holu and high lmit of ahofit then
Adlowanocoe = D00 — 2 DE e (3082 e
Tlhius wa conclude thoat the Lype afl At (0 Closraneos Fik

fed Ilole @ 30ighs limit = 26,04 &
Lo limmit = 25,00 s
Tolornnen = Z2F.04 — S5.00 = F.0-8 wini
Hhnlt : Thipghs Vipmit = 25,080 s
3 Loow lmit = 2504 mm
s Taloranoco = @28 00 — 26,04 = 002 anm
I wa soloct, H. L. of shaft and L.L, of hole than
A Lo pn EnCey - 2500 — 256,08 = — 0,08 mom
1t in clenr that far nny combination al e nned shoit tho-allownneo will
bae noEnilvoe.
e war

cunclude thul the types of At s Intorfeccnon Fiv,
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Focaneres &, Tn n Uil systom, the following Hmits ares speci Red G pive
& alearmnes M1 hatwenn n shall and s hols,

- N IO & 0 o
Hhaf BO_ .., ™mm Mole B0 L., WM

Find : (a) Nasic slies (&) Shal and hoels (olerandeas (ed Pl i m i v
elearnnce ) Minimum clenrance.

=opvrront, (o) Dasic size (anme for hole and ahaftd = 50 mom
(h) Shall tolerance = H. L. of shait — L. L. of sholt
A0 — 00N = (G0 — B.02) = 0,014 mm
Hale tnlaranes = 1LL. — LL. = 60,080 — 60,00 = 0,030 mm
{e) Mazimum clearanes = T L. of hole - L L, of shaifl
= B0 = (0 — O08) = 60,030 = AD.DA = 0.00 mm
{ef) Minimum elearancs = L. L. of hole — 11 L. of shaf
= G000 — (B0 - L004) = & 00008 mm.

ExAsmMres @, In s holo and shnft sssembly of 30 mom nominel eize, the
tolarnness for hole and ahafl are a8 specifod below ;

| § £ E ﬂﬂ: :_:;. LT Hhalt ,_;m_- .l

oo I

Determinn 1

iy Mazimum and mintmum clenranes obiainnbles

iy Allnwnanes
tiiiy Hole nnd Shaflt telarance

(i} MML shait and hole

(u) Tha typa of ML
Socvrros. (1) Madimum cloarance = 11 L. of hole = L.l of alinft

- 02 = (30 — 0.07) =+ 0.09 mm
Minimum cloarance = L.l. of hole - 11.1.. of shni

= 30.00 - (30 — D.04) = + 0.04 mm
(i) Allownnes = L. L. of hole — L L, aff ahnit
= 004 min ae albagve
(iid) Hols telerancs = H.L. of hole — 1. 1. of hols
- E0.02 — HO.00 = O0.0% mm
Shaft toleranee = ILL. of ahaf = L.1. of ahafl
= 29.04 — 20,910 = .03 mim
{iv) MML for shaft i maximum metal limit for shaft
= ML af shoft = 2994 mm
MML for hola = L.l of hole = 25.00 mm

(w) Since the allowasnca la [ln.ll.l.u:'u. it gives o cloearmnce L.

Exasmrie & A hole and mating shaf are to hove s nominal asseambly
sizge of B0 mm, The assembly s to have o maximum cloarance of 0,156 mm
and & minimum clearancs of 0.08 mun. The hole telorancs is 1.5 times the
shaf tolerance. Determing the limita for both hole and shaft ;
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By waminngy LS Dl lsmmim mystorn (0} ahnfl bhesis systiam.

- " Jlﬂ‘_ﬁm
ja o T L o i e 2o

S _"l'f'l“.[hmﬂ-:'-?gm‘._n.

Wi, oA,

Pasrarrecssd, i) Mllole Rasls sy st ¢
In hole basis systom Lowers devialion of hole s eees G, Hhe low limit o
mole ja the ssme as basie sles Prson oy, 940
MMaoan. cleonrance = Hole tolorance « Minbmam clearancs @ Shnfl toleranos

Tharefore O.16 = 1.6 = shait tol. + 0,00 + aliai oo,
0.8 = 000 = ahal ol (1.0 + 1)

e, Bhalttolsranes = %‘% s 3,04y

Tilole LalErnmncs = 004 = 1.6 = 0,08 pnam
[T fesvee lirmit ol haols = A0 pn (rnaic nizod
. Fligh Limit of hols = 40 + 006 = 40,00

Thius lals siaes s 40 aodd 40000 men.
Wi b nse Lt sndndimuon elenrnmnoe = Low limit of hole = 1TLgh lmit of sl
Therafre, O,00 = 40,00 — FI. L. of sl
o ML oo mbamil® == A0 — 0,00 = 3006 muin
Fole. ot @bt = H. L, = Tolermics
= 30 06 — 0,04 = J0 81 i
e, sl Lirmite o 30,98 moun, and 50.081 moon.
(i Hhoft Basls sy slom
In ahaflt haria systom appeer dovislbon of sheft s sero e, Bl of sbvasit
im thie spme as bosis size = 40,00 mon
Li K of mbum i = I L. — Tuleramce
= ol D = OO - O
Maw. clisnranons = FL. L, of hole = Low limit of shai
e 0. 18 = H.L. of hale - 00006
s HUL, ofhols = 3806 « 0,108 = 40,10 mm
Lo ls, of hole - L L. = Tolermnee
= AN, T — CF DY s BOH O Wi
Fxanprerif To lon nn pagpombily of two poares S50 oo oomoanad slismetes, U
luw e dovimntior ul the hole e gore amd e higher is G mdoromns sl le sl
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of shaft is =4 and = B microns respectively. Estimate the allowanee and
#iate the type of Nt of the aesembly.
SovamroNy Hole sice : 1L of hole = 50.005 mm
L.L of hole = 500000 mm
Shaft sire 1 H L, of shalt = 50 = 0.004 = 49,996 mm
L.l of shaft = G0 = 0.008 = 45992 mm
Minimum allowance = Lowser lmit of hole = Higher limit of shaft
= 60,000 — 49,996 = 10.004 mm

0] (I ca:
= [
2 a5 ]

Fig. T.46

ExAnrie 8. A 20 mm diameter shoft and bearing are to be assembled
with n clearance fit. The tolerance and allowances are as under :

Allownnca =0.002 mm

Tolerance on hole = 0.005 mm

Tulerance on shaft = 0,003 mm

Find the limita of size for the hole and shoft if

{a) tha hels basis system is used (4) shoft basis system is used. The
tolerances are disposed of unilaterally.

 Savvriun. For Hole Basis System !

Hole size

Higher limit of hole = 20,006 mm

Lower limit of hole = 20.000 mm

Mow, allowance given is + 0,002 mm

Therefore, Higher limit of shaft = Lower limit of hole - Allowance

= 20,000 - 0.002 = 19,998 mm
and, lower limit of shaft = Higher limit of shaft - Tolerance
= 19,994 - 0.003 mm = 19.995 mumn
For Shaft Basis System :
Shaft gire ; High limit =20.000 mm and
Lower limit = 20.000 - 0,003 = 19.99T mm
Allowance =+ 0.002 {(given)

Therefore, Low Limit of hole = High limit of size + Allowance
= 20,000 + 0.002 = 20,002 mm
ond High limit of hole= 20,002 + 0,005 = 20 007 mm

Fig. 747,
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QUALITY ANALYSIS OF INTERNAL EXAM-1 QUESTIONS

Linternal Test-] Sem. of 2019-20
Subject: Metrology Class: I1/IV (MECH-A, B) Date:20-01-20
Time:100mins Max Marks: 20M
Answer all the Questions.
Q.No. | Questions Marks CO BEL

LA | A'50 mm diameter shaft and bearing are to be assembled

with a clearance fit. The tolerance and allowance are a3

under.
Allowance = 0.035 mm Tolerance on hole = 0.025 mm L] co1 Lz
Tolerance of shaft =0.017 mm

Find the limits of size for the hole and shaft if

(i)Hole basis system is used (ii) Shaft basis system is used

1.B Differentiate between unilateral and bilaterzl tolerance
with examples?

2.A | With the help of sketch explain the working of an external

5 coz 13
micrometer?

2.B Design the general type GO and NO-GO gauge for
components having 20H7/f8 fit Given: i=0.45D1/3+0.001D
, where D is the geometric mean of the lower and upper
limits of diameter step in which the diameter
consideration lies, D is in mm, The standard tolerance for
IT7=16i and IT8=25i. Wear allowance is 10% of Gauge
tolerance,

coz L4

(F31

&

3A Compare Michelson’s and NPL flatness interferometers? 5 co2

3.B | Explain with a neat sketch the principle and construction of co2 L2
an Auto collimator.

un
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Bloom's level wise marks distribution

ml2 =3 =ia

COURSE OUTCOME WISE MARKS DISTRIBUTION

25

15

Marks

Course Outcomes

BL - Bloom's Taxonomy Levels
(1- Remembering, 2- Understanding, 3 - Applying, 4 -Analysing, 5 - Evaluating, 6-Creating)

CO - Course Outcomes
Gberdipsachtld

PO - Program Outcomes
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ASSIGNMENT-1

This Assignment corresponds to Unit No. 1, 2, 3.

Q.No. Questions Marks | CO | BL |
a) Determine limit dimensions for a clearance fit between
mating parts of diameter 40mm, providing a minimum 6 1 3
1 clearance of 0,10 mm with a tolerance on the hole equal to
' 0.025mm and on shaft 0.05mm using both systems.
b) Explain briefly about interchangeable manufacturing and 8 1 2
selective assembly?
a) Explain with neat sketches the variants of sine bars and ? 9 2
2. their applications. =3
b) Write detailed notes on progressive and positional limit gauges. 7 2 2
a) Design the general type of Go and No-Go gauges for
components having 20H7(8 fit. Given gauge tolerance = work
tolerance 10% of work tolerance. Assume the data following:
3. Upper deviation of shaft 'f is =-5.5D0.4,The standard | 14 2 | 4
tolerance unit i = 0.45D(1/3)+0.001D , 20 mm falls in
diameter steps of 18-30 mm, The standard tolerance for
IT7=16i and IT8=25I.
a) Explain flatness interferometer with neat sketch and write 7 2 3
4 its applications.
" | b) Explain how flatness errors of lapped surfaces are measured 7 9 5
with an optical flat.
a) Describe with a neat sketch the working principle and the y > 2
5. | applications of Toolmaker's microscope.
b) Explain about principle of interference of light. 7 2 2

Bloom's level wise marks distribution

wl2 wi3 =14
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QUALITY ANALYSIS OF INTERNAL EXAM-2 QUESTIONS

ILinternal Test- 1l Sem.of2019-20
Subject: Metrology Class: 111/1V (MECH-A, B) Date:14-10-20
Time:100mins Max Marks: 30M
Answer all the Questions.
Q.No. | Questions Marks |CO |BL |
9 1.A | Describe the construction and working of Taylor-Hobson 6 co3 | L1
if * | Talysurf with the help of neat sketch. ol
'|_1L.B | Distinguish between comparator and measuring machine. 4 Co3 | L3
2.A | Distinguish between Two wire method and three wire 4 cos | L3
method w.r.t effective diameter. -]
2.B | Analyze the parameters that are checked with the help of 6 co4 | La
Parkinson's gear tester.
3.A | llustrate the construction and working principle of an auto 5
CO5 | L2
collimator.
3.B | Specify the various alignment tests performed on lathe s cos | L2
machine and discuss any two of them in detail?

Bloom's level wise marks distribution

P

|l w2 |3 =mi4
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COURSE OUTCOME WISE MARKS DISTRIBUTION
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10
| I I I
co3 o4 o]

Course Qutcomes

LY

BL - Bloom's Taxonomy Levels
(1- Remembering, 2- Understanding, 3 - Applying, 4-Analysing, 5 - Evaluating, 6-Creating)

CO - Course Qutcomes

PO - Program Outcomes C/jf. - :L{JC[),

Signature of Faculty
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ASSIGNMENT-2

This Assignment corresponds to Unit No. 4, 5, 6.

BATCII:1 =
Q.No. Questions Marks | CO | BL |
a) With help of neat sketch describe the construction and 6 2
1. | working of Taylor-Hobson Talysurf. ]
b) Describe the working and uses of visual gauging heads. B 2 |
a) With a neat sketch explain how the simple effective diameter ” 4 3
of a screw thread maybe checked using the two wire method.
2. | b) Describe the following terms in screw threads:
(i) Major diameter (ii) Minor diameter (iii) Tooth thickness and (iv) 7 4 2
Pitch
List out the advantages and disadvantages of three wire method | . 2
when compared with two wire method?
4. | Describe the Parkinson's gear tester and state its limitations. 14 4 2
a) Define flatness. Describe any one method of testing flatness of a . s 2
surface.
5' b) Explain the parallelism of tailstock sleeve of a lathe machine to - . 2
saddle movement?

Bloom's level wise marks distribution
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Time: 3 hours

Code No: R1632031 ) SET - |

11 B. Tech 1l Semester Regular Examinations, April/May - 2019
METROLOGY
(Mechanical Engineering)

Max. Marks: 70

a)
b)
)
d)
c)

a)

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B
PART -A

What is bilateral tolerance system?
State the principle of micrometer and its least count?
What do you mean by interferometers?
Differentiate between primary and secondary texture?
Explain how various elements of screw thread are measured?
Name some instruments required for alignment tests.

PART -

A 50 mm diameter shaft and bearing are to be assembled with a clearance fit. The
tolerance and allowance are as under.

Allowance = 0.035mm  Tolerance on hole = 0.025 mm

Tolerance of shaft = 0.017 mm

Find the limits of size for the hole and shaft if

(i) Hole basis system isused  (ii) Shaft basis system is used

Describe interchangeable assembly with suitable example. State its advantages.

Write detailed notes on progressive and positional limit gauges?
Explain the construction and uses of i) Vernier bevel protractor ii) Sine bar

Explain NPL flatness interferometer with neat sketch and write its applications?
Describe the working of an optical projector? What are its applications?

With help of neat sketch describe the construction and working of Taylor ~Hobson
Taly surf.

Describe the working and uses of visual gauging heads.

With a neat sketch explain how the simple effective diameter of a screw thread may
be checked using the two wire method.

Describe the following terms in screw threads:

(i) Major diameter, (ii) Minor diameter, (iii) Tooth thickness and (iv) Pitch

Define flatness. Describe any one method of testing flatness of a surface.
Explain the parallelism of tailstock sleeve of a lathe machine to saddle movement?

e e e
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Time: 3 hours

Code No: R1632031

111 B. Tech 11 Semester Regular Examinations, April/May - 2019
METROLOGY
(Mechanical Engineering)

Max. Marks: 70

a)

<)
d)
€)

a)
b)

a)
b)

a)
b)

b)

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
What is meant by unilateral tolerance system?
Name some linear measurement instruments.
State the principle of interference?

List the advantages of electronic comparators?
What do you mean by error in screw threads?

What is the purpose of performing alignment test on machine tool?
PART -B

2M]
(2M]
(3M]
2M]
(3M]
(2M]

Determine limit dimensions for a clearance fit between mating parts of diameter 40  [6M)]
mm, providing a minimum clearance of 0.10 mm with a tolerance on the hole equal

to 0.025mm and on shaft 0.05mm using both systems.
Explain briefly about interchangeable manufacturing and selective assembly?

With the help of sketches explain the working of an external micrometer?
Explain the following in connection with gauge design:
(i) Gauge tolerance (ii) Wear allowance.

Explain briefly about optical flat with a neat sketch?
Explain the working of michelson’s interferometer with neat sketch.

Describe the working principle of profilograph?
Explain the basic principle of a pneumatic comparator with neat sketch.

Describe the parkinson's gear tester and state its limitations.

[8M]

[7M]
[TM]

[7M]
[7TM]

[7M]
[7M]

[8M]

List out the advantages and disadvantages of three wire method when compared [6M]

with two wire method?

Explain with suitable sketches the various alignment tests performed on Milling [8M]

machine?
Explicate the utility of straight edge and surface plate in laboratories?

"I

[6M]
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Code No: R1632031

111 B, Tech 1l Semester Regular Examinations, April/May - 2019
METROLOGY

(Mechanical Engineering)

Time: 3 hours Max. Marks: 70

a)
b)

a)
b)
a)
b)
a)

b)

a)
b)

b)

Mote: 1. Question Paper consists of two parts (Part-A and Part-B)
2, Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
Define limit and tolerance.
State the taylor's principle of gauge design.
What are uses of optical flat?
How is surface roughness calculated by CLA and R.M.S methods?
What are the applications of flange micro meter?
Distinguish between alignment tests and performance tests on machine 1ools?

PART -B
Explain briefly different types of fits with necessary sketches?

DifTerentiate between unilateral and bilateral tolerance with examples? Explain the
need for providing tolerance on a dimension.

Explain the need for gauge maker's tolerance? Discuss how the wear allowance is
provided on gauges?
Explain with a neat sketch, the construction and uses of Vernier bevel protractor?

With the help of neat sketch explain the construction and working of tool maker’s
microscope.
Explain the working of NPL gauge interferometer with neat sketch.

The heights of peaks and valleys of 20 successive points on a surface are 35, 25, 40,
22, 37, 19, 41, 21, 42, 18, 42, 24, 44, 25, 40, 18, 40, 18, 39, and 21 microns
respectively, measured over a length 20mm. Determine CLA and RMS wvalues of
roughness surface?

Differentiate between a comparator and measuring machine? Discuss the Fundamental
requirements of a comparator.

What are the various errors in screw threads? Discuss sources of these errors and
precautions need to minimize or completely eliminate these errors

Explain the gear terminology with a neat skeich?

List out and briefly explain any two flatness measurement instruments?

Explain with suitable skeiches the various alignment tests performed on drilling
machine?

"FINFTHFS

[2M]
[2M]
[2M]
[3M]
[3M]
[2M]

[TM]
[7M]
[7M]
[7M]
[8M]
[6M]
[7M]

[7M]

[7M]
[7M]

[6M]
[8M]

CS CamScanner



Code No: R1632031

111 B. Tech Il Semester Regular Examinations, April/May - 2019
METROLOGY
(Mechanical Engineering)
Time: 3 hours Max. Marks: 70
Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
a)  What is hole and shafl basis system [2M]
b)  Mention few applications of sine bar? [2M]
c)  List the uses of auto collimator. [2M]
d)  Define Lay and explain different types of lay with a neat sketch? [3M]
€)  Describe in detail various types of errors occurring in gears? [3M]
f)  Name the various instruments required for performing the alignment tests on  [2M]

machine tool?
PART -B

a) Determine the dimensions and tolerances of the shafl and hole having the size of [7TM]
25H7/f8. 25mm falls in diameter steps of 18-30. Also indicate the type of fit and
show the tolerances with sketch. Assume the following data, The fundamental
deviation for shaft ‘f is -5.5D %' | The standard tolerance unit i=0.45
D'?+0.001D , where D is the geometric mean of the lower and upper limits of
diameter step in which the diameter consideration lies, D is in mm, The standard
tolerance for IT7=16i and IT8=25i.

b)  Define fit and describe various types of fits in brief? [TM]
a)  What are limit gauges? Sketch and explain any two types of the limit gauges. [TM]
b)  What is the difference between line standard and end standard? Explain them with  [TM]
examples.
a) Compare Michelson’s and NPL fatness interferometers? [TM]
b)  Explain how flatness errors of lapped surfaces are measured with an optical flat. [TM]
a)  Describe the various numerical methods for assessment of surface Finish? [TM]
b)  Describe the working principle of a solex pneumatic comparator. [TM]
a)  Describe a gear tooth vernier caliper and show how it is used for gears? [TM]

b)  With a neat sketch explain how the effective diameter of a screw thread may be [TM]
checked using the three wire method?

a)  What are the various alignment tests performed on lathe machine and discuss any  [8M]
two of them in detail?
b)  Describe the various methods for checking flatness of machined surfaces. [6M]

e ek ke ke
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Q.No COURSE END SURVEY QUESTION DESCRIPTION

W o e R e

co
Are you able to Design parts, tolerances and fits for van
Are you able to Explain the principles of linear, angular
Are you able to Explain measurement of surface finish
Are you able to Explain the concepts of measurement |
Are you able to Evaluate the quality of different machir

B e A e
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UNIVERSITY RESULT ANALYSIS
Academic Year: 2019-20

Name of the Program:
Course: METROLOGY Course Code: R1632031
Year: 111 Semester: [l Section: A

Course Handler: Chandra Rao. Ch

Designation: Assistant Professor

No. of No. of No. of
students students students Pass %
appeared passed failed
68 67 01 98.52
GRADE No of Students
0 0
5 1
A 11
B 34
C 14
D 7
F 1
Total 68
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