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K.S.R.M. COLLEGE OF ENGINEERING
(UGC-AUTONOMOUS)
Kadapa, Andhra Pradesh, India— 516 003

Approved by AICTE, New Delhi & Affiliated to JNTUA, Ananthapuramu.

An ISO 14001:2004 & 9001: 2015 Certified Institution

Lr/KSRMCE/H&S/2019-20/ Date:20-01-2020

To

The principal,
KSRMCE,
Kadapa.

Respected Sir,
Sub: Permission to Conduct Certificate Course on “SOLID STATE PHYSICS”
01/02/2020 to 13/03/2020-Req- Reg.

The Department of Humanities & sciences is planning to offer a Certificate Course on
“SOLID STATE PHYSICS” to B. Tech. students. The course will be conducted from 01/02/2020
to 13/03/2020. In this regard, I kindly request you to grant permission to conduct Certificate
Course.

Thanking you sir,

CL ﬁb ' Yours faithfully
B‘M\A-L A

D.Mallikarjuna Reddy,
J,_% N %‘ Asst.Professor in H&S Department.

-
N
: \\. ,-\,_,_’,J. otk

o a\ E= i
(R S \W
\ & 2 AL AR

i
= W\ o

\) »

@ﬁj/ksrmce.ac.in Follow Us: [Ed @ ¥ /ksrmceofficial |



K.S.R.M. COLLEGE OF ENGINEERING

(UGC-AUTONOMOUS)
Kadapa, Andhra Pradesh, India— 516 003

Approved by AICTE, New Delhi & Affiliated to JNTUA, Ananthapuramu.
An ISO 14001:2004 & 9001: 2015 Certified Institution

Cr./KSRMCE/H&S/2019-20/ Date: 21/01/2020

Circular

. The Department of Humanities and Sciences is offering a Certificate Course on
«gOLID STATE PHYSICS” from 01/02/2020 to 13/03/2020 to B.Tech students. In this
regard, interested students are requested to register their names for the Certificate Course
with Course Coordinator._

For further information contact Course Coordinator.

Course Coordinator: Mr. D.Mallikarjuna Reddy, Asst.professor, Dept. of H&S.-KSRMCE.
Contact No: 9490406646

HOD
.. Dept. of H&S
o be. 1. hi{%g{: AN!I m.sc, Ph.p.
Ce to: Head of Humanitias & Sciences
E.S.R.M. College of Engineering
IQAC-KSRMCE KADAPA-516 005
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1




K.S.R.M. COLLEGE OF ENGINEERING

(UGC-AUTONOMOUS)
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Date:23/01/2020

DEPARTMENT OF HUMANITIES AND SCIENCES

REGISTRATION FORM

Certificate Course
On

«Solid State Physics” From 01/02/2020 to 13/03/2020

S.No Full Name Roll Number Branch Semester | Signature

.
e

-

Or. [, SRE% ‘I&r?n.Sc,,Ph.u

Head of Humanities & Sciencas

K.S.R.M. College of Engineering
KADAPA-516 005
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Name of the event: - Certificate course on Solid State Physics

Venue: CE-308

Date: 23.01.2020

Registration Form
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Syllabus of Certificate Course

Course Name: SOLID STATE PHYSICS

COURSE OBJECTIVES:

1. To enlighten the periodic arrangement of atoms in crystals.

2. To give an impetus on the subtle mechanism of superconductors using the concept of BCS
theory and their fascinating applications.

3. To enlighten the concepts of Quantum Mechanics and to provide fundamentals of de-
Broglie waves, quantum mechanical wave equation and its applications, the importance of
free electron theory.

4. To explain the significant concepts of magnetic materials that leads to potential applications
in the emerging micro devices.

5. To introduce various co-ordinate system and review of Maxwell’s equations.
COURSE OUTCOMES:
1. Classify various crystal systems.
2. Elaborate the physical properties exhibited by materials through the understanding of properties
of semiconductors and superconductors.
3. Interpret the concepts of classical and quantum free electron theories.
4. Understands the response of magnetic materials to the applied magnetic fields.

5. Solve the numerical based on the various concepts of electromagnetic field theory.

UNIT -1
CRYSTALLOGRAPHY
Introduction — Space lattice ~Unit cell — Lattice parameters —Bravias lattice —Crystal systems —
Packing fractions of SC, BCC and FCC - Directions and planes in crystals — Miller indices — Inter

planar spacing in cubic crystals.




UNIT-1T
SUPERCONDUCTIVITY
Introduction — Meissner effect - Properties of superconductors- Penetration Depth-Flux
Quantization- Differences between Type -1 and type- Il superconductors- ac and dc Josephson

effects -BCS theory (qualitative) —Applications of superconductors.

UNIT - I11

FREE ELECTRON THEORY
Classical free electron theory (Merits and demerits only) — Quantum free electron theory — Equation
for electrical conductivity based on quantum free electron theory — Fermi-Dirac distribution —
Density of states — Fermi energy.

UNIT - IV
MAGNETIC MATERIALS

Magnetic dipole moment - Magnetic moments - Magnetic permeability and susceptibility -
Origin of magnetic moments-Hysteresis — Soft and Hard magnetic materials — Classification of

Magnetic materials-Applications of Magnetic materials.

UNIT-V

ELECTROMAGNETIC THEORY

Divergence and Curl of Electric and Magnetic Fields- Gauss’ theorem for divergence and Stokes’
theorem for curl- Maxwell’s Equations (Quantitative)- Electromagnetic wave propagation (non-

conducting medium).

Reference Books:

1. Engineering Physics — Dr. M.N. Avadhanulu & Dr. P.G. Kshirsagar, S. Chand and Company
2. Engineering Physics — B.K. Pandey and S. Chaturvedi, Cengage Learning.

4. Engineering Physics — Shatendra Sharma, Jyotsna Sharma, Pearson Education, 2018

4. Engineering Physics — K. Thyagarajan, McGraw Hill Publishers

5. Engineering Physics - Sanjay D. Jain, D. Sahasrambudhe and Girish, University Press
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SCHEDULE

Department of humanities and sciences

Certificate Course
On
“Solid State Physics” From 01/02/2020 to 13/03/2020

Date Timing Resource Person Topic to be covered

01-02-2020 | 4.00 pm — 5.00 pm Y.Ramana Reddy Unit-1: CRYSTALLOGRAPHY -
Introduction — Space lattice —Unit cell —
Lattice parameters

03-02-2020 | 4.00 pm — 5.00 pm Y .Ramana Reddy Bravias lattice,
04-02-2020 | 4.00 pm — 5.00 pm Y.Ramana Reddy Crystal systems

. 05-02-2020 | 4,00 pm — 5.00 pm Y .Ramana Reddy Packing fractions of SC, BCC and FCC
06-02-2020 | 4,00 pm — 5.00 pm Y .Ramana Reddy Directions and planes in crystals
07-02-2020 | 4.00 pm — 5.00 pm Y .Ramana Reddy Miller indices
10-02-2020 | 4.00 pm — 5.00 pm Y.Ramana Reddy Inter planar spacing in cubic crystals

11-02-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Unit-2: Introduction — Meissner effect -
Properties of superconductors-

f-’gljr;ga/ksrmce.ac.in Follow Us: Kl @ % /ksrmceofficial |




12-02-2020

4.00 pm — 5.00 pm

D.Mallikarjuna Reddy

Penetration depth-Flux Quantization

13-02-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Diifferences between Type -1 and type- I
superconductors

14-02-2020 | 4,00 pm — 5.00 pm D.Mallikarjuna Reddy | ac and dc Josephson effects

15-02-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | BCS theory (qualitative)

17-02-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Applications of superconductors.

18-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Unit-3: Classical free electron theory

(Merits and demerits only)

19-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Quantum free electron theory
20-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Equation for electrical conductivity

based on quantum free electron theory.
22-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Fermi-Dirac distribution

24-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Density of states

25-02-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Fermi energy.

26-02-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Unit-4: Basic definitions

02-03-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Magnetic dipole moment - Magnetic
moments, Magnetic permeability and
susceptibility

03-03-2020 | 4,00 pm — 5.00 pm D.Mallikarjuna Reddy | Origin of magnetic moments

04-03-2020 | 4.00 pm — 5.00 pm D.Mallikarjuna Reddy | Hysteresis — Soft and Hard magnetic

€5 /ksrmee.acin  Follow Us: K3 @& /ksrmceofficial |




materials

05-03-2020 | 4,00 pm — 5.00 pm | D.Mallikarjuna Reddy Classification of Magnetic materials

06-03-2020 | 4.00 pm — 5.00 pm | D.Mallikarjuna Reddy | Applications of Magnetic materials

07-03-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Unit-5: Basic definitions

09-03-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Divergence and Curl of Electric and
Magnetic Fields

11-03-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Gauss’ theorem for divergence and
Stokes’ theorem for curl

12-03-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Maxwell’s Equations (Quantitative)

13-03-2020 | 4.00 pm — 5.00 pm G.C.V.Subbaiah Electromagnetic wave propagation (Non-
conducting medium).

b
Resource Person(s) ) nn/g/ Coordinator(s) HODH&S

1) . ur. l L}i<tt VAJ.\II (\/‘[_Scuph_u

w Head of Humanities & Sciences

. K.5.R.M. College of Engineering
KADAPA-516 005
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K.S.RM®8OLLEGE OF ENGINESRING
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Kadapa, Andhra Pradesh, India— 516 003
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Department of Humanities & Sciences
Certification Course on “Solid State Physics”

Attendance Sheet
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: CRLIRUVAD
Dr. I. SREEVAN! m.sc, ph.p.
Head of Humanities & Sciences
K.S.R.M. College of Engincering
KADAPA - -518 OD8
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» K.S.R.M. COLLEGE OF ENGINEERING

(UGC - Autonomous)
Kadapa, Andhra Pradesh, India— 516 003
Approved by AICTE, New Delhi & Affiliated to INTUA, Ananthapuramu.

DEPARTMENT OF HUMANITIES AND SCIENCES
Certificate Course on Solid State Physics

Eligibility : B.Tech Students

Date:01-02-2020 to 13-03-2020
Venue : CE-308
Course Coordinator: Sri.D.Mallikarjuna Reddy

Couse Instructors:
Sri. D. Mallikarjuna Reddy , Assistant Professor

Sri. G.C.V.Subbaiah , Assistant Professor

Sri. Y.Ramana Reddy , Assistant Professor

Dr. I. Sreevani Dr.V.S.S. Murthy Prof. A. Mohan Sri K. Sivananda Reddy

(Convener & HOD H&S) (Principal) ( Director) (Correspondent)
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An ISO 14001:2004 & 9001: 2015 Certified Institution

ACTIVITY REPORT

Certification Course
On

“Solid State Physics”
01*February to 13* March - 2020

Target Group : Students
Details of Participants : B.Tech. Students
Coordinator : Mr.D.Mallikarjuna Reddy,
Asst. Professor,
Dept. of H&S

Organizing Department : Department of Humanities & Sciences
Venue : CE-308
Description: Certification course on “Solid State Physics” was organized by Dept. of H&S
from 01* February to 13" March 2020 . The Course instructors are D.Mallikarjuna Reddy,
G.C.V.Subbaiah & Y.Ramana Reddy. The main aim of the course is to create awareness among
students about this course of Solid State Physics applied in various ficlds like Engineering and Industrial
applications to conserve environment. Course is completed and certificates are provided for the

participants.
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Compute Science and Civil Engineering, KSRV Hostel Rd, Andhra Pradesh 516003, India
Latitude 14.477453° Longitude 78.764445°
LOCAL D4:-10:56 'GMT 09:40:56 SATURDAY 01.02.2020 ALFITUDE 75 METER

Compute Science and Civil Engineering, KSRM Hostel Rd, Andhra Pradesh 516003, India
Latitude 14.477491° Longitude 78.764557° 5
LOCAL 04:39:36 GMT 1D:09:36 WEDNESDAY 12.02.2020 ALTITUDE 75 METER

i

Sri.D.Mallikarjuna Reddy & Sri Y.Ramana Reddy addressing the students on “Solid State Physics”

Coor 1 ator Dr. [. SRE‘:;J l%%i_ &f“,?_scuph.o.

Head of Humanities & Sciences
ES.R.M. Callege of Engineering
KADAPA-516 005




7 it I ey g Ric, -
{ / W

@) K.S.RM. COLLEGE OF ENGINEERING f,

(Autonomous) (/
Kadapa, Andhra Pradesh, India— 516 003 8
Approved by AICTE, New Delhi & Affiliated to INTUA, Ananthapuramu.

Certificate of Completion
This is to certify that Mr./Ms.

successfully completed his/her Certification Course on Solid

State Physics organized from 01/02/2020 to 13/03/2020.

.
Aoy \J.S. S. Ml @
/" D. Mallikarjuna Reddy Dr. I. Sreevani Dr. V. S. S. Murthy \

Coordinator HOD Principal
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K.S.R.M. COLLEGE OF ENGINEERING
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Kadapa, Andhra Pradesh, India— 516 003

Approved by AICTE, New Delhi & Affiliated to JNTUA, Ananthapuramu.
An ISO 14001:2004 & 9001: 2015 Certified Institution

Department of H&S
Course feedback on
Solid State Physics

Dates: 01/02/2020 to 13-03-2020 Venue: CE-308

The Design of the course:

. 1. Is the course content met your expectation. YI:VN |:|

2. Is the lecture sequence well planned?

l:l Strongly disagree :ldisagree Dagree |:| strongly agree

3. The contents of the course is explained with neat diagrams and examples

EStrongly disagree |__—|disagree Dagree I:l strongly agree

4. Is the level of course high
ELOW :l moderate l___] high l::l Very high

5. Is the course exposed you to the new knowledge and practices

I::I Strongly disagree I:Idisagree l:l agree D strongly agree

. 6. Rate the knowledge of the speakers in providing you the expected outcome
|:| Strongly disagree I:ldisagree Dagree |—_—l strongly agree

7. Is the lecturer clear and easy to understand?

|:| Strongly disagree I:ldisagree L__:]agree |—_—| strongly agree

8. Rate the value of course in increasing your skills
:'Strongly disagree I:ldisagree L—_Jagree D strongly agree

SuEEStions If ANY: .ecuuuivunirrnrreitiieiiiiie e

Signature of the participant
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Department of H&S
Course feedback on
Solid State Physics

Dates: 01/02/2020 to 13-03-2020 Venue: CE-308

The Design of the course:

1. Is the course content met your expectation. Y[ €A |/N
O b

2. Is the lecture sequence well planned?

I—___] Strongly disagree Ddisagree |Z|agree I:I strongly agree

3. The contents of the course is explained with neat diagrams and examples

DStmngly disagree I:ldisagree Eagree |:| strongly agree

4. Is the level of course high
:‘Low I:l moderate lZI high l—__l Very high

5. Is the course exposed you to the new knowledge and practices

l:l Strongly disagree Ddisagree lzl:l agree D strongly agree

. Rate the knowledge of the speakers in providing you the expected outcome
[:l Strongly disagree |___ldisagree ‘jagree l:l strongly agree

7. Is the lecturer clear and easy to understand?

|:| Strongly disagree L__]disagrce agree l:l strongly agree

8. Rate the value of course in increasing your skills
|:'Str0ngly disagree :Idisagree [Zlagree [:! strongly agree
SugEEStioNS 1FAIY: ...ouui i

Signature of the participant
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Department of H&S
Course feedback on
Solid State Physics

Dates: 01/02/2020 to 13-03-2020 Venue: CE-308

The Design of the course:

‘ Is the course content met your expectation. Y@]N r_—_|

2. Is the lecture sequence well planned?

I:| Strongly disagree Ddisagree @agree I:l strongly agree

3. The contents of the course is explained with neat diagrams and examples

[_—_|Strong1y disagree i:ldisagree lzagree |:] strongly agree

4. Is the level of course high
L__—lLow l:l moderate Mhigh I:] Very high

5. Is the course exposed you to the new knowledge and practices

Strongly disagree disagree agree strongly agree
e [ ]

6. Rate the knowledge of the speakers in providing you the expected outcome
l:' Strongly disagree |:|disagree lﬁgﬁ:c D strongly agree

7. Is the lecturer clear and easy to understand?

Ej Strongly disagree l:ldisagree Eagree ‘:] strongly agree

8. Rate the value of course in increasing your skills
I—__IStrongly disagree I:Idisagree ﬁagree l::] strongly agree

SUEBERODE TEBNY. o nrnmivnsieiin sinineis 56 555 553 BN RS R EARHI S5 RS e oo somvinzsmses

Signature of the participant



K.S.RM. COLLEGE OF ENGINEERING

(UGC-AUTONOMOUS)
Kadapa, Andhra Pradesh, India— 516 003

b
!
2
3
2
-

Approved by AICTE, New Delhi & Affiliated to INTUA, Ananthapuramu.

AnISO 14001:2004 & 9001: 2015 Certified Institution

Department of H&S
Course feedback on
Solid State Physics

Dates: 01/02/2020 to 13-03-2020 Venue: CE-308

The Design of the course:

‘ Is the course content met your expectation. YLV_]]N I:I

2. Is the lecture sequence well planned?

I: Strongly disagree Ddisagree @agree l____l strongly agree

3. The contents of the course is explained with neat diagrams and examples

|___lStrongly disagree |:|disagree magree :l strongly agree

4. Is the level of course high
|:ILOW :l moderate Iﬁhigh I_—_] Very high

5. Is the course exposed you to the new knowledge and practices

. l:| Strongly disagree Ddisagree !ZTagrce l::] strongly agree

6. Rate the knowledge of the speakers in providing you the expected outcome
|:| Strongly disagree Ddisagree lﬁagrce E strongly agree

7. Is the lecturer clear and easy to understand?

|:| Strongly disagree [:]disagree [:lagree @ strongly agree

8. Rate the value of course in increasing your skills
:IStrongly disagree I_'_—ldisagree [:‘ag'ree strongly agree
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Is the
The contents course
Is the lecture | of the course exposed |Rate the knowledge Rate the value of
Is the course = d : Is the lecturer clear i
sequence is explained | Is the level of | you to the | of the speakers in course in ? €
Roll Number Name of the student content met your . B e and easy to . : Suggestions if any:
. well with neat course high new providing you the increasing your
expectation . understand? :
planned? diagrams and knowledge | expected outcome skills
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199Y1A0302 Y agree agree high agree agree agree agree
B SRINIDHI SAI 4 3 4 v g . g
199Y1A0303 ¥ agree agree high agree agree agree agree
BANDI SHIVA REDDY “ s v ¢ 9 .
199Y1A0304 b agree agree high agree agree agree agree
CHAGANTI SUNIL KUMAR REDI| 3 : a 3 ¢ i ¢
199Y1A0305 Y agree agree moderate agree agree agree agree
CHEPPALI AMATHYA
199Y1A0306 i ¢ agree agree high agree agree agree agree
CHIRUCHAPALA ABDUL SUBAH
199Y1A0307 DEVAPATLA BHARATH SIMHA Y agree agree high agree agree agree agree
REDDY
199Y1A0308 ¥ agree agree high agree agree agree agree
DUDIMANI SAI SRUJAN KUMAR : g v 9 ’ a ¢
199Y1A0310 Y agree agree high agree agree agree agree
GANGALA VENKATA PRATHAP
199¥1A0311 ¥ agree agree high agree agree agree agree
GANUGAPENTA BHARATH
199Y1A0318 ) f agree agree high agree agree agree strong agree
KONERU SAI KARTHIK : . . ? . % i
199Y1A0319 KOTHAPALLE VAMSIDHAR Y agree agree high agree agree agree agree
REDDY
199Y1A0320 agree agree high agree agree agree agree
KUMMARI MANJUNATH Y . E ? ¢ ¢ c
199Y1A0322 X agree Stongly agree high agree agree agree agree
L M VINAY KUMAR i i Y .
199Y1A0323 Y: agree agree high agree agree agree agree
M.Joshua
199Y1A0326 ¥ Stongly agree agree high agree agree agree agree
MARKAPURAM MYSORA REDD i g " o ’ 7 -
199Y1A0327 b4 agree agree high agree agree agree agree
MEDIMALA KIRAN KUMAR
199Y1A0329 b ¢ agree agree high agree agree agree agree
MOLAKALA SREEKANTH REDD) ? : 9 a u e 9
199Y1A0330 Y agree agree high agree agree agree agree
MOYILLA CHARAN REDDY
199Y1A0334 ¥ agree Stongly agree moderate agree Stongly agree agree agree

PALLETI VAMSIDHAR REDDY
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Is the lecture | of the course exposed |Rate the knowledge Rate the value of
Is the course 5 i 27| Is the lecturer clear 5
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3 well with neat course high new providing you the increasing your
expectation : understand? =
planned? diagrams and knowledge | expected outcome skills
examples and
practices
199Y1A0335 Y agree agree high agree agree agree agree
PASUPALA RAVI KUMAR
199Y1A0337 Y agree agree high agree agree agree agree
PULAKONDAM BHEEMAIAH
199Y1A0338 REDDAM VEERA TEJASWAR b agree agree high agree agree agree agree
REDDY
199Y1A0341 Y agree agree high agree agree agree agree
SHAIK ABDUL RASHEED
199Y1A0343 X agree agree high agree agree agree agree
SHAIK GHOUSE BASHA g 4 : 5 P < r
199Y1A0345 Y agree agree high agree agree agree agree
SHAIK MAHAMMED MANSOOR
199Y1A0348 SHAIK MOHAMMED SHOAIB Y agree agree high agree agree agree agree
AKTHAR
199Y1A0349 Y agree agree high agree agree agree agree
SHAIK NAYEEMUR RAHMAN
199Y1A0350 Y agree Stongly agree high agree agree agree agree
SHAIK ZABEEULLA g i g ? ’ g .
199Y1A0352 b i agree agree high agree agree Strongly agree Strongly agree
SUDA ABHILASH KUMAR REDD 4 4 3 ? # i G
199Y1A0354 Y agree agree high agree agree agree agree
SYED ASLAM i 2 g 3 . :
~
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Thesound was aving equencies rnging fom 0 Ha- 20z e calledaudiberange.
Thesoud vaves hvingTequencis ks than’0 Hz e called mason,

The sound waveshaving equencis above he i rngs 12, above J00UELz aectle o
s Generly tes s e s g fregencyvaves, '



3. These waves travel with speed of sound in a

4. These waves are not electromagnetic waves.
5. The Ultrasonic waves are high frequency sound waves.

6. They produce heating effect when passes through the medium.

7. These waves get reflected, refracted and absorbed by the medium.

8. They can be transmitted over large distances without loss of any energy.
9. These waves can weld certain plastics, metals etc.

10. They can produce vibrations in low viscosity liquids.

1. They produce stationary wave pattern in the liquid while passing through .




If mechanical pressure is applied

opposite faces of certain crystals like quartz Rochelle
salt, tourmaline, etc., equal and opposite electrical
charges appear across its other faces. This is called as
piezo-electric effect.



*

*
ok

Sk

' ‘F-ig: Piezo electric oscillator
The quartz crystalis placed between two metal plates A and B.

The plates are connected to the collector and base of transistor. Collector is also
connected to LG circuit and high tension source shunted through a by-pass capacitor

G,
[, is used to stop high frequency currents from passing through battery.

The capacity of variable capacitor is adjusted so that the frequency of the oscillating
circuits is equal to the natural frequency of the crystal.

R, provides necessary hiasing for the base and emitter circuit.




* By varylng the capacity o
the frequency of the alternatmg
crystal coincides with the natural frequency of quartz
crystal setting it to produce ultrasonic waves.

* This stage is indicated by milliameter by showing maximum
current.

* The natural frequency of quartz crystal of thickness t is
given by

R
foean Al
s

wheren = 1,2,3,4 ... etc. for fundamental, first over

tone, second over tone etc.,
' Y =Young’s modulus of the crystal and

- p = density of the crystal.



Advantages:

1. Ultrasonic frequencies as hig

obtained with this arrangement.

2. The output of this oscillator is very high.

3. It is not affected by temperature and humidity.

Disadvantages:

1. The cost of piezo electric quartz is very high

2. The cutting and shaping of quartz crystal are very
complex.




listed below:

1. Piezoelectric detector:

* Ultrasonic waves can be detected by using piezoelectric effect. As
shown in Fig.1, when the faces of a quartz crystal along the mechanical
axis is subjected to ultrasonic, then it undergoes compression and
expansion. The opposite faces along the electrical axis, will have
induced charges which establishes a potential difference across the
faces. This potential difference indicates the presence of ultrasonic
waves. 1 '

) —— 2 : : / i \ ; B {
- ¢ > - Ultrasonic waves

— —|— — Quartz crystal

Fig.1: piezoelectric effect
c | ¢



used for detectlng ultras .
of the order of a few mllhmeters
pass through tube then stationary waves are formed due
to super position of incident and reflected waves. Heaps
are formed at the position of nodes. The distance between
adjacent nodes is calculated, which is equal to half the
wavelength of ultrasonic waves. Hence with this method
wavelength of ultrasonic waves can be calculated.
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Ultrasonics waves Lycopodium Powder




also changes. By noticing the' changlngln re

one can detect the presence of ultrasonic waves.

A A A A
e
Ultrasonics waves N N N
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‘wire > Resistance changes



flame remains stationary at a

nodes.
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testing of the ma

inside the material without distu |
Nondestructive testing systems consists
(An electronic device that converts on form of energy into
another) for generations and transmission of ultrasonic
waves into the material and also to receive the reflected
waves from the flaws or defects. To identify the defects,
cathode ray oscilloscope is used.

When the transducer generates and transmits the
ultrasonic waves into the testing material it will be reflected
by the other end of the material and is received by the
. transducer. Corresponding to transmitted and reflected
~_waves we can observe two. Well resolved signals on the
e "screen of CRO. ‘ i 1




/ y Ultrasonic waves CRO

Reflected signal

-
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Transducer
Transmitted
Material without defect signal

CRO
A

Flaw signal

Transducer

Material with defect




- 3, Welding a
welded using ultrasonlc wav

4. Detection of craks or flaws in metals: ultra

used to detect the presence of flaws or defects in the internal
structure of a material.

5. Marine applications:
'SONAR is a technique which stands for Sound Navigation and

Ranging. It uses ultrasonic for the detection and identification
of underwater objects like ships and submarines.

Itis used for fish-finding application.
It is used for seismic survey.
It is used to find the depth of the sea.




In diagnostics: Medica
based diagnostic medical |maglng
visualize muscles, tendons.

Date of pregnancy

Check the location of the placenta
Check for the number of fetuses
Check for fetal movement, breathing and heartbeat.



