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I/ INTRODUCTION (GIÔÙI THIEÄU)

 This chapter  Mechanics of Materials

(Strength of Materials or Mechanics of 

Solids)

 Mechanics of Materials is a branch of 

Mechanics that develops relationships 

between the external loads applied to a 

deformable body (vaät theå bieán daïng 

ñöôïc) and the internal forces (noäi löïc)

acting within the body

CuuDuongThanCong.com https://fb.com/tailieudientucnttCuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


I/ INTRODUCTION (GIÔÙI THIEÄU) 

(continued)

 Mechanics of materials  stresses, strains 

and deflections based on 3 fundamental 

principles:

 Statics: Equilibrium of forces (stresses)

 Geometry: Compatibility 

deformations: 

 Constitutive Laws: stress-strain relations

CuuDuongThanCong.com https://fb.com/tailieudientucnttCuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


I/ INTRODUCTION (GIÔÙI THIEÄU) 

(continued)

 Boundary conditions: (ñieàu kieän bieân)

 Static ones (ñieàu kieän bieân tónh hoïc)

 Kinematical ones (ñ/k bieân ñoäng hoïc)

 Material Hypotheses (Giaû thieát v/l):

 Perfect Elasticity

 Continuity, Homogeneity, Isotropy
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II/ CONCEPT OF STRESS 

(KHAÙI NIEÄM VEÀ ÖÙNG SUAÁT)
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A body in equilibrium (Vaät theå caân baèng)
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II/ CONCEPT OF STRESS 

(KHAÙI NIEÄM VEÀ ÖÙNG SUAÁT)

 Stresses at a point (Ö/suaát taïi 1 ñieåm)

 Stress tensor (tenxô ö/s)
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II/ CONCEPT OF STRESS 

(KHAÙI NIEÄM VEÀ ÖÙNG SUAÁT)

 Sign convention of  normal stresses:

 
x

> 0 : tensile stress

 
x

< 0 : compression stress

 From the equil. eqs. of moments about 

the x-, y-, & z-axes, one has:

 6 independent stress components

yz z y x z z x x y yx
;  ;          
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II/ CONCEPT OF STRESS 

(KHAÙI NIEÄM VEÀ ÖÙNG SUAÁT)

 Uniaxial Stress State (Traïng thaùi ö/s ñôn)

 State of plane stresses/ two dimensional 

stress state. (Traïng thaùi öùng suaát phaúng)

xx

y

xy

yx

y

Plane Stress State 

(TTÖS phaúng)

xx

Uniaxial Stress 

State(TTÖS ñôn)
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III/UNIAXIAL PROBLEMS (BAØI TOAÙN 

ÑÔN TRUÏC)

(a)

(b)

(c)

(d)

(e)
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III/UNIAXIAL PROBLEMS (BAØI TOAÙN 

ÑÔN TRUÏC)

 Internal force:  From a cut section 

N = P represents also the resultant of 

normal, tensile stress

 Normal stress: at a section far from the 

bar ends, the normal stress can be 

regarded uniform, or considered as 

average value

N P

A A

  

CuuDuongThanCong.com https://fb.com/tailieudientucnttCuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


III/UNIAXIAL PROBLEMS (BAØI TOAÙN 

ÑÔN TRUÏC)

 Deformation (Bieán daïng):

 Longitudinal strain (Bieán daïng daøi):

 Lateral strain (Bieán daïng ngang):

n- Poisson’s ratio,  determined by 

experiment

L

d
 

la te ra l
   n 
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III/UNIAXIAL PROBLEMS (BAØI TOAÙN 

ÑÔN TRUÏC)

 Dilatation = unit volume change (Ñoä 

daõn theå tích):

(n cannot pass the value 0,5, since any 

larger value would mean that the 

volume of a bar decreases when it is 

being stretched!)

 
V

1 2

V


     n
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III/UNIAXIAL PROBLEMS (BAØI TOAÙN 

ÑÔN TRUÏC)

 Axially Loaded Straight Bar of Varying 

Cross Section (Thanh coù tieát dieän thay 

ñoåi chòu taûi doïc truïc)
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IV/ SHEARING STRESS & STRAIN 

(ÖÙNG SUAÁT – BIEÁN DAÏNG CAÉT)

 Shear stress = stress component acting in 

the plane of considered section

In many engineering prolems, shear 

stress t is assumed as uniformly 

distributed over certain sections for 

simplicity

a v e r

V

A

 
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IV/ SHEARING STRESS & STRAIN 

(ÖÙNG SUAÁT – BIEÁN DAÏNG CAÉT)

 State of pure shear (TTÖS tröôït thuaàn 

tuùy)

An element being acted upon by shear 

stress only is in state of pure shear

g








Fig.2.7 State of pure shear
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IV/ SHEARING STRESS & STRAIN 

(ÖÙNG SUAÁT – BIEÁN DAÏNG CAÉT)

 Shear Strain, g: the change in right angle 

due to .
P
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Plane of Shear in Rivet
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IV/ SHEARING STRESS & STRAIN 

(ÖÙNG SUAÁT – BIEÁN DAÏNG CAÉT)
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V/ STRESSES ON INCLINED 

SECTIONS (Ö/s treân m/c nghieâng)
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V/ STRESSES ON INCLINED 

SECTIONS (Ö/s treân m/c nghieâng)

 An axially loaded bar is cut by a section 

m-m inclined with respect to the 

longitudinal axis, and whose normal 

makes un angle of  with the x-axis 

(Fig.a). 

 We try to find  ?  ?
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V/ STRESSES ON INCLINED 

SECTIONS (Ö/s treân m/c nghieâng)

 Hypotheses :

 The section m-m is relative   far from 

the bar ends 

 On m-m the stress is uniformly distribut-

ed in x-direction, whose resultant is equal 

to P
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V/ STRESSES ON INCLINED 

SECTIONS (Ö/s treân m/c nghieâng)

 The normal & shear stresses:

 Maximal shear stress & corres. norm. str.
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VI/ STRESS-STRAIN DIAGRAMS

 Elastic and Linear-Elastic Material 

Behavior

 If removing the applied loads restores 

the original shape and size  elastic 

material

 A linear stress-strain relationship 

linearly elastic material
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Hooke’s Law

 The linear stress-strain relationships

E - Modulus of Elasticity or Young’s 

Modulus

G – Shear Modulus of Elasticity

Unit of E, G:  Pa,  GPa = 109 Pa

E   G  g
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Relation among E, G and n in Isotropic 

Materials (determined from theory and 

experiments)

 “The materials elastic properties E, G & 

n are not independent”

 

E

G 
 n2 1
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Stress-Strain Diagrams. Tensile Test of Mild 

Steel

Generalities:

 () diagrams basic mechanical 

properties of structural materials.

 From tensile & compression tests

 Category of Materials: ductile and 

brittle (fragile) materials
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

Máy vạn năng Mẫu thử kéo

L
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VI/HOOKE’S LAW. STRESS-STRAIN 

DIAGRAMS (continued)

 Tensile Test Specimen of Mild Steel: a 

slender circular cross section bar:
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Real stress-strain diagram
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Elastic domain: OB

 linear stress–strain relationship

 point B: proportional limit, 
p

 Const slope: Modulus of Elasticity, E

 Transition domain: BCDF

 point C: Elastic Limit (B  C)

 Point D: the Upper Yield Point,

 Point F: the Lower Yield Point,


( u )

y


( l )

y
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Region of Plasticity: FG 

 Deformation develops under

constant yield stress,

 G  end of the region of plasticity

 Strain-hardening & necking regions:

 Nonlinear Stress-Strain Relationship

 Point H:  the ultimate stress, 

 Point I:  Fracture of the specimen

( u ) ( l )

y y y
    

u l t

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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Idealised mild steel stress-strain 

diagrams
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Elastic- Linear 
Hardening
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Plastic
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VI/ STRESS-STRAIN DIAGRAMS 

(continued)

 Tensile Test Specimen of brittle 

materials

Rupture






U 

=
B

Stress-strain diagram for a typical 

brittle material

Tested specimen of a 

brittle material
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VII/ FACTOR OF SAFETY. ALLOWABLE 

STRESSES. SERVICE LOADS

 Factor of Safety:

 Allowable Stresses,

Ductile Materials:                 , 

For mild steel, 
y

=250MPa  [] 

=150MPa

 Brittle Materials:

a c tu a l  s tre n g th

F a c to r  o f s a fe ty   n

re q u i re d  s tre n g th

  1

 
a l lo w
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y
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
  n 1 .6 7


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u lt
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