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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Strength of Materials | / Strength of Materials |

Ders Kodu / Course Code

ECVL215

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

NO

NO

Amaci / Purpose

Bu ders, gesitli ylikleme kosullarina maruz kalan yapisal ve makine elemanlarinin mekanik
davranisini yéneten temel prensipleri ele almaktadir. Ogrencilere eksenel yiikleme, kesme,
egilme, burulma ve bunlarin kombinasyonlar altinda olusan gerilme, gerinim ve
deformasyon hakkinda kapsamli bir anlayis kazandirmayi amaglamaktadir. Dig yikler ile i¢
kuvvetler arasindaki iliskinin kurulmasina ve gergek yapilar analiz igin basitlestirilmis
ancak mekanik olarak tutarli modellere dénlstiirme becerisinin gelistiriimesine vurgu
yapilmaktadir.

This course introduces the fundamental principles governing the mechanical behavior
of structural and machine elements subjected to various loading conditions. It aims to
provide students with a comprehensive understanding of stress, strain, and
deformation under axial loading, shear, bending, torsion, and their combinations.
Emphasis is placed on establishing the relationship between external loads and
internal forces, and on developing the ability to idealize real structures into

simplified, yet mechanically consistent models for analysis.

igerigi / Content

Mukavemet Girig; Gerilme ve Gerinim; Poisson Orani ve Isil Genlesme; Bulonlu ve
Kaynakli Birlesimler; Alan Eylemsizlik Momentleri; Burulma Zorlamasi; Kirig
Reaksiyonlari, Kesem Diyagramlari ve Moment Diyagramlari; Kiriste Gerilmeler; Elastik
Egri; Burkulma Zorlamasi

Introduction to Strength of Materials; Stress and Strain; Poisson's Ratio and Thermal
Expansion; Bolted and Welded Joints; Properties of Areas; Torsion in Round Shaft;
Beam Reactions, Shear Dagrams and Moment Diagrams; Stresses in Beams; Beam
Deflection; Burkulma Zorlamasi

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Yok

None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1. Hibbeler, R.C. (2017). Mechanics of Materials (10th ed.). Pearson Education.
2. Beer, F.P., Johnston, E.R., DeWolf, J.T., & Mazurek, D.F. (2015). Mechanics of
Materials (7th ed.). McGraw-Hill Education.

3. Gere, J.M., & Goodno, B.J. (2018). Mechanics of Materials (9th ed.). Cengage Learning.

4. Popov, E.P. (1990). Engineering Mechanics of Solids. Prentice-Hall.

5. Craig, R.R. Jr., & Kurdila, A.J. (2020). Fundamentals of Structural Dynamics (3rd ed.).
Wiley. (for dynamic extension topics)

6. Omurtag, M.H. (2013). Strength of Materials (3rd ed.). Birsen Yayinevi, Istanbul. (A
comprehensive Turkish-authored reference that bridges theory and practical problem-
solving for civil and mechanical engineers.)

1. Hibbeler, R.C. (2017). Mechanics of Materials (10th ed.). Pearson Education.

2. Beer, F.P., Johnston, E.R., DeWolf, J.T., & Mazurek, D.F. (2015). Mechanics of
Materials (7th ed.). McGraw-Hill Education.

3. Gere, J.M., & Goodno, B.J. (2018). Mechanics of Materials (9th ed.). Cengage
Learning.

4. Popov, E.P. (1990). Engineering Mechanics of Solids. Prentice-Hall.

5. Craig, R.R. Jr., & Kurdila, A.J. (2020). Fundamentals of Structural Dynamics (3rd
ed.). Wiley. (for dynamic extension topics)

6. Omurtag, M.H. (2013). Strength of Materials (3rd ed.). Birsen Yayinevi, Istanbul. (A
comprehensive Turkish-authored reference that bridges theory and practical problem-
solving for civil and mechanical engineers.)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Ebru TOY

Asst. Prof. Dr. Ebru Toy

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Ogrenci, sekil degistiren cisimlerin davranisini anlayacaktir. Students will gain to understand the behaviour of deformable bodies.

2 Ogrenci, elastik cisimlerde gerilme ve sekil degistirme hesabini yapabilecekiir. Students will be able to analyze the stress and strain distributions in elastic body.

3 Ogrenci malzemelerin mekanik 6zelliklerini 6grenmis olacaktir. Students will have knowledge of mechanical properties of materials.

4 99ren0|_ sl el B ol el el e/ SR v Sle: eenllnes Lemssil Students will be introduced the concept of strain energy and allowable stressses for ealstic bodies.
o6grenmis olacaktir.

5 Ogrenci normal kuvveti, kesme kuvveti, egilme momenti gibi basit mukavemet hallerindeki yapisal Student will be able to design structural elements in simple strength states such as normal force,
elemanlar tasarlayabilecektir. shear force, bending moment.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Malzeme Mekanigine Girig; Gerilim ve Gerinim Kavrami

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalari, sinif tartismalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Introduction to Mechanics of Materials; Concept of Stress and Strain

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Eksenel Yiklu Elemanlarda Normal Gerilme; Basit Baglantilar

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalari, sinif tartismalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Normal Stress in Axially Loaded Members; Simple Connections

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kesme Gerilimi ve Bindirme Baglantilar; Ortalama Kesme ve
Tasarnim Sonuglar

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Shear Stress and Lap Joints; Average Shear and Design Implications

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

izin Verilen Gerilim Tasarimi; Giivenlik Faktérii Kavramlari

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kiglk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Allowable Stress Design; Factor of Safety Concepts

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Dairesel Saftlarin Burulma Agisi

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalar, sinif tartismalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Torsion of Circular Shafts; Angle of Twist

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kirislerin Egilmesi; Basit Egilme Varsayimi

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Bending of Beams; Pure Bending Assumption

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kiris Sapmalari; Elastik Egri

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kigulk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Beam Deflections; Elastic Curve

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Vize Sinavi

Midterm Examination
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Birlesik Gerilmeler ve Siiperpozisyon

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Combined Stresses and Superposition

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kompozit Kirigler; Dénustirdlmus Kesit Yéntemi

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kiglk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Composite Beams; Transformed Section Method

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Kiriglerde Kesme Gerilimleri; Enine Ylkleme

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6ziim, kiglk
grup calismalar, sinif tartismalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritalir.

Shear Stresses in Beams; Transverse Loading

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.
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12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Dizlemsel Gerilim igin Mohr Cemberi

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamali
ornekler, tahtada ¢6zim, kiguk
grup galigmalar, sinif tartigmalari,
kisa sinavlar ve goérsel/dijital
materyallerin kullanimi gibi
yontem ve teknikler ile yiritdlir.

Mohr’s Circle for Plane Stress

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Malzeme Davranisinin incelenmesi; Elastik ve Plastik Tepki,
Kapsamli Tekrar ve Son Hazirlik

Ders, anlatim, soru-cevap,
problem ¢6zme, uygulamall
ornekler, tahtada ¢6ziim, kigulk
grup ¢aligmalari, sinif tartigmalari,
kisa sinavlar ve gorsel/dijital
materyallerin kullanimi gibi
yéntem ve teknikler ile yiratdlir.

Review of Material Behavior; Elastic vs. Plastic Response,
Comprehensive Review and Final Preparation

The course is conducted through
lectures, question-answer,
problem-solving sessions, applied
examples, boardwork
demonstrations, small-group
work, class discussions, short
quizzes, and the use of
visual/digital instructional
materials.

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Final Sinavi

Final Examination

719




DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 2 100
Toplam / Total: 2 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Final Sinavi / Final Examination 2 100
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi / Final Examination 1 1.00 1.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 14 2.00 28.00
Soru-Yanit / Question-Answer 14 1.00 14.00
Toplam / Total: 46 48.00 126.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 126.00/25.00 = 5.04 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 126.00 / 25.00 = 5.04 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.0grenci, sekil degistiren
cisimlerin davranigini
anlayacaktir. / Students will
gain to understand the
behaviour of deformable
bodies.

2.0grenci, elastik cisimlerde
gerilme ve sekil degistirme
hesabini yapabilecektir. /
Students will be able to
analyze the stress and strain
distributions in elastic body.

3.0grenci malzemelerin
mekanik Ozelliklerini 6grenmis
olacaktir. / Students will have
knowledge of mechanical
properties of materials.

4.0grenci elastik cisimler igin
sekil degistirme enerijisi
kavramini ve emniyet gerilmesi
konseptini 6grenmis olacaktir. /
Students will be introduced the
concept of strain energy and
allowable stressses for ealstic
bodies.

5.0grenci normal kuvveti,
kesme kuvveti, egilme momenti
gibi basit mukavemet
hallerindeki yapisal elemanlari
tasarlayabilecektir. / Student
will be able to design structural
elements in simple strength
states such as normal force,
shear force, bending moment.

Katki Dizeyi / Contribution Level : 1-Cok Duisuk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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