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LIST OF SYMBOLS

r, 8, 2 Cylindrical coordinates
X, ¥, 2 Rectanqular coordinates
Oys Ops Ogs Stress components for compression -

Trgr Tz Tzr Torsion circular member

€ Strain components for compression -~

z’ Erl eel

Yre® Yoz® Yzr Torsion circular member

e Superscript indicating elastic components of
strain or effective
p Superscript indicating plastic components of
strain
c:. 65. cg.
e e e Elastic components of strain
Yro® Yez* Yzr
P P P
2* € o

Plastic components of strain

p p
Yro® Yez® Yzr
9, € Axial stress and strain in z direction
Tozs Yoz Shear- stress- and strain
Iyy Upper yield stress
Syp Dynamic yield stress = lower yield stress
Oys Static yield stress
Ty Yield stress in shear
E Modulus of elasticity = Young™s modulus
Gel Elastic shear modulus
a [+
L. . . . _ YD YS
€y Initial yield axial strain = - o
€yg Static yield strain for structural carbon steel = 3 - 4-cy
L ) o Ty
Yy - Initial yield strain in shear = G;;
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sec

sec(sh)

sec

S

Tangential or transverse strain

doz
Tangent modulus = HE;
°Tez
Tangent modulus in shear =
: ’ e,

Poisson”s ratio = 0,25 - 0,33 in the elastic range
and = 0,40 - 0,50 in the plastic and strain hardening range

T.
Dimensionless shear-stress = ?§£
Y
. . Yez
Dimensionless shear-strain = "
Y
. %
Dimensionless axial-stress = o
Y
. . Ez
Dimensionless axial strain = —=
€y
%
Secant modulus = —
€
2
ecant modulus at the beginning of strain hardening range =
o}
_r
€sh
Factor = IE—-
sec

Secant modulus in shear computed according to deformation
theory
Strain hardening modulus

Strain measured at the beginning of strain hardening
range in uniaxial test

The strain hardening factor in uniaxial test, the two extreme

values were ;5--95. The more common average value was 3%

Strain hardening modulus in shear

Strain measured at the beginning of strain hardening
range in torsion test

The strain hardening factor in pure torsion
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p p*
Ysh(ct) Esh(ct)

D rr X =

4]

cr
Tensor notation:

. d. k1, m

Ok

I

S'S

2
S

re’

Number varying between 12-22 for structural carbon steel
obtained from uniaxial test

Number varying between 20 - 25 for structural carbon steel
obtained from torsion test

Plastic strains measured at the beginning of strain
hardening range in combined compression and torsion,
also called dynamic jumps

Length

Axial load

Thickness of the hollow circular member
Radius of the circular member

Width of the flange of W-F section

Thickness of the flange
Torsional moment
Critical buckling stress for perfect plate

Critical buckling stress

Letter subscripts taking the values 1, 2, and 3
Components of stress tensor

+ +
= OX Oy Oz

Ixk
Mean stress = T

Kronecker & eq (2.1.20)

Components of deviatoric stress tensor = Th °u6ij

Deviatoric stress tensor components
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€20 &0 &

Yrg* Yoz Yar

Principal stresses

Principal stress deviator= S; =05 -0y
Components of strain tensor

Elastic strain components

Plastic strain components
=cx+cyﬁcz

Ekk
Mean strain = T

Deviatoric strain increments components =
= deij - 6‘..1.«‘15:"l

Deviatoric strain tensor components

1
2, 3.22

Effective stress = (d, o2)

Flow stress

Second invariant of deviatoric stress tensor
eq (2.1.17)

Third invariant of deviatoric stress tensor
eq (2.1.18)

Function obtained from uniaxial stress-strain curve
Effective plastic strain increment eq (2.2.2)a

Integrated effective plastic strain

Total effective plastic strain
The strain hardening factor in uniaxial test

The strain hardening factor in torsion

of



Esh(ct)i

Esh(ct)t

Mct)yi =
Met)t ~

p
Esh(ct)

Ysh(ct)

1
2
™.
1) (1]

fhe strain hardening modulus in combined compression
and torsion calculated according to incremental
plastic theory

The strain hardening modulus in combined compression
and torsion calculated according to total plastic
theory

Tne strain hardening factor in compined compression
and torsion calculated according to incremental
plastic theory

The strain hardening factor in combined compression
and torsion calculated according to total plastic
theory

Axial strain measured at the beginning of strain
hardening range in combined compression and torsion

Shear strain nieasured at the beginning of strain
hardening range in combined compression and torsion
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Results of test are:

Ty = 164 MPa

Gu= 7.5-7,7 10*MPo
Y, = 215 107

% 50 10°

hy* 23-20

Gqgn™ 1500 - 1000 MPo
Gyec = 3000 MPa
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F/!_ 2 fealized shear stress-strain diagram of structural
steel SIS 1312, torsion test TO3
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