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Abstract: Axisymmetric machine element with irregularities
such asnotches encountered with effects of stresstriaxiality on the
strain concentration factor (SNCF) at the reduced section. The
effect of notch geometries on the triaxial stress state development
in the critical section of a notched cylindrical bar is studied here
using FEM. In addition, the effect of triaxial stress state (TSS) on
the SNCF is evaluated. To this end, a notched cylindrical bars
with notch depthsfrom extremely deep notch (d,/D, = 0.2) shallow
notch (d,/D, = 0.95) has been employed. Theresults show that the
notches introduce a TSS at the critical section, which strongly
affected by the notch depth as well as the notch radii. In this
paper, a new concentration factor isintroduced asthe ratio of the
stress triaxiality factor at the notch root (TFyg) to the average
triaxiality on the critical section (7), i.e. the triaxiality
concentration factor Kyg. The numerical results reveal that the
variation of the average triaxiality factor with total strain shows
the same trend as that of the SNCF. The variation of the elastic
values of TF¢y, , 1, and SNCF with dy/D, and show that the
minimum TFyr leads to the maximum elastic SNCF. It is
prominent that elastic TFyr islessthat elastic TRy for 0.2 < d./D,
< 0.85, while it is greater for shallow notches. The current results
indicate a strong compatibility between the newly defined
triaxiality concentration factor and the SNCF up to general
yielding.
method, Strain
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. INTRODUCTION

The machine elements are formed and used in applications
such as structure and machines. In many application the
machine elements containsirregularities such asholes, fillets,
and notches. The presence of irregularities in the machine
elements introduces a discontinuity in the cross section of the
structural and machine elements that causes from a
destruction or a fracture of such elements. Even in the steel
construction fracture has been reported in the joints between
steel columns and beams. The presence of any type of

Manuscript published on November 30, 2019.
* Correspondence Author
Hitham Tlilan*, Mechanica Engineering Department, Hashemite

University (HU), 13115, Zarga, Jordan.

Mohammad Gharaibeh, Mechanica Engineering Department,
Hashemite University (HU),13115,Zarga,Jordan.

Manal Mustafa, Mechanical Engineering Department, Hashemite
University (HU), 13115, Zarga, Jordan.

Ali Jawarneh, Mechanica Engineering Department,
University (HU), 13115, Zarga, Jordan.

Hashemite

© The Authors. Published by Blue Eyes Intelligence Engineering and
Sciences Publication (BEIESP). This is an open access article under the

CC-BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Retrieval Number: C3922098319/2019©BEIESP Published By:
DOI:10.35940/ijrte.C3922.118419 Blue Eyes Intelligence Engineering
Journal Website: www.ijrte.org 3468 & Sciences Publication

discontinuities causes a multiaxial stress state, which
introduces stress and strain concentrations at the net or
reduced cross section. As aresult, a ductile crack isinitiated
and it breaks through the ductility limit of the material. This
ductile crack leads to brittle fracture[1-10].

Due to programming and electronically applications
developments, a variety of simulation and numerical
techniques are employed for stress and strain calculations
[11,13,14,15,17,28-32,39].1t issignificantly recognized that,
duetoirregularitiesthe stressesand strainsare localized and a
TSS field exists in the vicinity of the irregularity's root. For
any kind of irregularities, effects of geometrical properties of
the machine element and irregularities such as notch depth,
opening angle, root radius, the net and gross sections of the
meachine elements should be clarified. It has been concluded
that it is difficult to obtain solutions for the stress and strain
concentrations in the vicinity of the irregularity. The stress
and strain concentrations for many types of irregularities as
circular hole, surface and circumferential notches has been
extensively studied under different types of loading. All of the
published results confirm that the stress and strain
concentrations are prominently affected by the irregularities
geometers as well as the stress state at the critical section.
However, most of the published researches concentrate on the
stress concentration factor [1-26].

Recently, it has been proved that even if thereisauniaxia
stress state at the gross section there is a triaxial stress in
addition to that stress and strain concentrations. This high
triaxial state of stress causes the notch strengthening of the
notched machine elements [22, 24,28-32]. Moreover, for
cylindrical bars the magnitude and the concave distribution of
the longitudinal strain on the critical section has a prominent
effect on the notch strengthening. Accordingly, it has been
deduced that the strain concentration factor is more effective
in predicting failure of the notch bars [14, 20-23]. This is
basicaly attributed to the definition of the SNCF under TSS
at the critical section. It has been proposed for improved
understanding of strain concentration under different types of
loading as well as various types of geometries. Based on
careful results of the previous solutions of proposed strain
concentration factor; a reasonable values has been obtained
and be able to remove the discrepancy of the conventional
definition to the longitudinal strain concave distribution [ 24,
28-32, 34-36, 39]. In literature; the effects of stresstriaxiality
on stress concentration has been extensively studied for a
widevariety of irregularities under different types of loading.
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However, the effect of the stress triaxiality has not widely
studied. In this paper, the effect of stress state has proposed to
be studied on the newly defined strain con concentration
factor under axial load of static tension.

[I. STRAIN CONCENTRATION AND TRIAXIALITY
FACTORS

A newly defined strain concentration factor has been
recently introduced. This strain concentration factor has been
defined under TSSand itistheration of the longitudinal strain
at the notch root to the nominal axial strain[ 24, 28-32, 34-36,
39]:

(gz)nom.

Where, (&)mex IS the maximum axial strain, which is the
longitudinal strain at the notch root at any level of load. isthe
nomina or the average longitudinal strain (&)nem ON the
critical section is given by

T

(&2)nom. = %IAEZ dA= ”__:::2'!32 2zrdr )

It should be mentioned that the longitudinal strain occurs
under triaxial stress state on the critical section. As a result,
the newly defined strain concentration factor expresses the
concave distribution of the longitudinal strain on the critical
section at any level of deformation. Accordingly, the effect of
the triaxial stress state should studied and clarified. To this
end, thetriaxiality concentration factor (K+) isintroduced by
the ratio of the notch root stress triaxiaity (TF)yg to the
average stresstriaxiality (77) as follows:

K, = TR _ TR 3
(TF)nmn n
Since the stress triaxiality is calculated at any location of
the critical section at any level of deformation using the
following equation;

TF = Fm 4
O
Where;, o, = 92%%1%% s the Volumetric or

Hydrostatic stress. The Von-mesis equivalent stress
1
=0g =ﬁ\/(az_o-r)2+(o-r _0-9)2"'(0'2_0-0)2 '

The new triaxiality concentration factor (Ky¢) isgiven by a
new definition of the average stress triaxidlity (7), i.e.:
f I,
1 1 {3(o,)
=—|(TF)dA=— M= 2zrdr 5
! A'[( ) 7"2'! (‘7&1) ©

g
I11. MATERIAL AND GEOMETRICAL PROPETIES

The geometries considered in this study are circumferential
U-notches with different depths. The notch depth is given by
the ratio between the net and gross diameter d, and D,,
respectively. Thisratio, i.e. do/ D,, hasbeen varied from 0.2 to
0.95 by varying the critical section diameter while the gross
diameter is kept constant of 1.67 cm. The length of each
specimen is constant of 5.0 cm that enough to get the pure
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nature of the notch effects, as shown in Figure 1. Three notch
radii of 0.5, 1.0, and 2.0 mm are employed in this study. The
material used is An Austenitic Stainless Steel with yield
strength and modulus of Elasticity of 245.9 MPa and 206
GPa, respectively.

RN ¢

S0 mm

Fig. 1. Notched bars geometrical properties.

V. FINITEELEMEMNT METHOD MODELING

The triaxiality and strain factors of cylindrical bars with a
circumferential notch are systematically investigated using
finite element method. Due to symmetry; one quarter of the
cylindrical bar has been modeled by Finite Element, as shown
in Figure 2. All computations are carried out using the MSc.
MARC and MATLAB code. The Finite Element meshes are
assembled with an Axisymmetric ring, Isoparametric, and
Quadrilateral element type 28in MARC library. Thiselement
contains 8 nodes and 9 point Gaussian integration points with
biquadratic interpolation and full integration. The minimum
elementssizeisclosed to the notch root and it becomes larger
as the distance from the notch root gradually increases. These
models represent a compatibility between the required level
of mesh refinement to an accurate representation of the stress
and strain fields in any level of deformations up to general
yielding.

F

M

TYYY

: I Y Y-
Hi 25 mm 4"
Fig. 2. Finite element model of the notched bar.

V. RESULTSAND DISCUSSIONS

A. Elastic strain-concentration factor

Define According to the simulation results, the stress
triaxiality (TF) is calculated using Eq. (4) for deformation
levelsfrom elastic up to general yielding. Figure 3 showsthe
TF distribution on the critical section for all notches
employed. It isprominent that TF distribution depends on the
notch depth from the extremely deep to shallow notches at any
level of deformation. The TF is maximum at the centrioda
axis (r/r, = 0.0) of the employed specimens of d/D,= 0.2 ~
0.5, while the maximum TF moves to be closed to the notch
root ( r/r, = 1.0) for notches with 0.6 < d,/D, < 0.95.
Actualy, the maximum TF is very closed to notch root for
shallow notches; i.e. 0.8 < d,/D, < 0.95.
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The effects of notch depth on the elastic SNCF, average
triaxiality factor (7)), TF at the center, and TF at the notch root
are compared in Figure 4. It can be seen that TF values at the
center decreases with increasing notch depth from extremely
to shallow notches. On the other hand, TF at the notch root
shows an increase with increasing notch depth to be the larger
for shallow notches. Isclear also from the same Figure that the
average triaxidity factor (n) increases from its value for
extremely deep notch and reaches maximum value at deep
notches , i.e. 0.3 < dy/D, < 0.5, and then decreases with
increasing decreasing notch depth to have minimum value at
shallow notches. From the same it is prominent that within
elastic deformation; the SNCF increases with decreasing
notch depth for notch of 0.2 < dJ/D, < 0.5 and reaches its
maximum at d./D, = 0.65. As the notch becomes shallower
the elastic SNCF decreases. Their elastic values decrease with
the rapidly decreased 7 as the notch depth decreases. An
empirical formulae had been obtained by fitting the FE
simulation results as follows:

2 3
DO DO DO
4 5
+K4[$J +K5($J
DO DO
2 3
do do do
=n.+ ey 0 | 4+ —0
=1 m(Do] Uz(Doj UB(DO

(6)

Y e (7
DO DO
2 3
d d d
TFNR :Tro +Tr1 [D_0j+Tr2[D_OJ +Tr3[D_0J
(o) (o) ., (o) ] (8)
+T,4 (ij +Tr5£$j
DO DO
2 3
TReN =Teo +Tc1(%]+'rc2{g—°] +R3(%J
0 0 (0]
9)

4 5
d d
Tog| Lo | g Lo
C4{D0j CS( DO]

The coefficients values for al equations and notches
employed are listed in Tables 1, respectively.

Thevariation of elastic SNCF versusthe averagetriaxiality
(n) for different notch configurationswasinvestigated. Figure
5 shows a prominent effect of the notch depth on the relation
between the elastic SNCF and 7. It is evident from that the
elastic SNCF becomes larger with increasing 7, of notches
with 0.2 < dy/D,<0.4. For 0.5 < dy/D, < 0.65, we can see that
as n decreasing, the elastic SNCF increases and reaches
maximum value at d,/D, = 0.65. For shallower notches 0.7 <
do/D, < 0.75 the decrease in 7 leads also to a decrease in the
elastic SNCF. Thisistrue for all notch radii employed.

In particular we have approve the hypothesis that, under
uniaxial tensile load conditions, the longitudinal strain due to
the notch has a concave distribution at the critical section and
occurs under triaxial stress state. This means that SNCF is
strongly affected by the triaxial stress state at the critical
section [28-32, 34-36, 39]. To illustrate the relation between
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the triaxiality concentration factor and the strain
concentration factor; both are plotted on Fig. 6. It isclear that
thereisan inverse rel ationship between them. Particularly, for
deep notches 0.2 < dy/D, <0. 6 the decreasein Ky leadsto an
increase in K,. Conversely, as K increases K, decreases for
intermediate deep and shallow notches; i.e. 0.65 < d /D, <
0.95.Fig. 3. Triaxiality factor distribution on the net section
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Fig. 4. Effect of notch depth on average triaxiality ([1),

strain —concentration factor (K), and triaxiality factor at

the notch root (TFyr) and at the center of the

specimen(TFcy).

B. Elastic—plastic strain-concentration factor
Use Theinfluence of the notch geometries on the variation

of average stress triaxiality () with true strain has been also
studied. The true strain at the critical section given by:

e () ()

However, consideration of plastic deformation of notched
bars requires an in-depth understanding of the behavior of
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notched bars under large plastic strains. Accordingly, Figure
6 shows that the average triaxiality (7) is constant within
elastic true strain &. The notch with a larger d/D, and larger
notch radius lead to larger elastic g strain range. This
essentially attributed the development of plastic deformation
from the notch root, which is starts at deep notches and
smaller notch radius earlier than that for the shallow notches
and larger notch radius. As the plastic & develops from the
notch root, 77 suddenly increased and reaches maximum value.
After that, it gradually decreasesfor deeper notches; i.e. 0.2 <
do/D, < 0.6, and notch radius of 0.5 and 1.0 mm. On the other
hand, 7 suddenly decreases with increasing plastic & for
shallow notches 0.65 < dJ/D, < 0.95 and al notches
employed.

Therefore, it is evident that the stress triaxiality strongly
affected the strain-concentration even at very low
deformation levels, i.e. elastic deformation. This effect
becomes severer as the plastic deformation devel ops from the
notch root. The current results of the newly defined SNCF
shows a strong compatibility between the stress triaxiality
and the fracture of the notch bars. Thisis due the presence of
the strain concentration even at general yielding, while the
conventional strain and stress concentration factors dropped
to be less than unity immediately as the plastic deformation
develops from the notch root. The current results show that
new SNCF is strongly influenced by the degree of triaxia
stress state at the critical section, while the stress and
conventional strain concentration factor show contradiction
to stress state especially at plastic deformation level.

K¢

0: po=0.5mm
e: 1.0 mm

L Ll L .

1. 1I.5 2 1;.5 3;} 3 4 4I.5 5.
Fig. 5. Effect of notch depth on the variation of the

strain —concentration factor (K,) with average
triaxiality.
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Fig. 6. Comparison of the effect of notch depth on the
strain — concentration factor and triaxiality

concentration factor.

VI.

CONCLUSION

Using the finite element analysis, a notched cylindrical
bars with different configurations subjected to axial tension
have been investigated here. The effects of stresstriaxiality on
the strain concentration factor has studied and the following
conclusion has been drawn:

1. The notch depth and notch radius have an apparent effects
on the stress triaxiality factor, which is the highest in the
smallest notch radius. For al notch radii employed the TF
values at the center of the notched bar are the largest for
do/D,from0.2 to 0.5. On the other hand, the maximum TF
values becomes closed to the notch root for shallower

notches, i.e. 0.60 < d/D, < 0.95.

2. The newly defined triaxiality concentration factor is
introduced here, which is strongly affected by the notch
geometry. It is concluded that even relatively small
deformation levels introduce large strain concentration
factor. The smaller triaxiality concentration factor leadsto

the larger SNCF.

3. Itisexciting to note that even if theload isuniaxial; thereis
a prominent dependent of the SNCF not only on the
geometrical properties but also on the stress state at the
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Tablel. Curvefitting coefficients.
d d) _(d Y _(d) _(d)Y
f’;ﬂ K, =K, + K{ﬁ} K{E"J + K{E"j + K{E"J + K{FOJ
m] (o] [0} o (o] o
Ko K1 Ko Kz Ka Ka
0.5 1.5687 1.7073 29.802 -78.616 82.06 -34.746
10 14574 -1.8509 29.585 -67.408 67.212 -27.459
2.0 1.3653 -2.6853 22.139 -46.453 45.879 -18.864
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2 3 4 5
d d d d d
a2 ip | S| | S| | Zo| g Zo

=" ’71[[)0} 772[[)0] 773[[)0 774([)0] ’75([)0]

7o Th n [z 4 s
0.5 -1.1409 39.673 -78.336 40.056 13.556 -12.869
1.0 1.3225 -0.03217 54.05 -149.45 141.32 -46.261
20 1.6899 -5.9281 45.043 -88.079 65.679 -17.393

2 3 4 5
d d d d d

TFeen, = Teo + Te [D_ZJ +Te2 (D_Zj +Te3 [D_ZJ +Tea (D_c;j +Tes (D_ZJ

Tco Tcl Tc2 Tc3 Tc4 Tc5
0.5 0.9382 9.0164 -40.878 72.933 -63.064 22..025
1.0 0.4188 10.519 -34.47 48.502 -35.955 11.939
20 1.0033 0.8593 6.2271 -21.529 18.511 -4.1281

2 3 4 5
d d d d d
TFroot = Tro + T [FZJ"'TQ(D_ZJ +Tr3[D_Z] +Tr4(32] +Tr5[3(:j

Tro Trl Tr2 Tr3 Tr4 TrS
0.5 0.7683 -3.1991 6.9731 -4.4823 -1.8817 3.1065
1.0 1.056 -3.8957 8.4317 -8.2732 3.5902 0.3046
2.0 1.036 -1.631 0.173 4.1288 -4.8625 2.3159

REFERENCES

1. M.A Sadowsky. E. Sternberg, "Stress concentration around an
elipsoidal cavity in an infinite body under arbitrary plane stress
perpendicular to the axis of revolution of the cavity, " J. Appl. Mech,,
Vol. 14, 1947, pp. 191-210.

M.A Sadowsky, E. Sternberg, “Stress concentration around a triaxial
ellipsoidal cavity, ” J. Appl. Mech., Vol. 16, 1949, pp. 149-157.

E. Sternberg, M.A. Sadowsky, I.L.L. Chicago, "Three-dimensional
solution for the stress concentration around a circular hole in a plate of
arbitrary thickness, " J. Appl. Mech., Vol. 16, 1949, pp. 27-36.

M.M. Leven, M.M. Frocht, "Stress-concentration factors for single
notch in flat bar in pure and central bending, " J. Appl. Mechanics, Vol.
74, pp. 560-561, 1952.

H.F. Hardrath, L. Ohman, "A study of elastic and plastic stress
concentration factors due to notches and fillets in flat plates, " NACA
Report, National Advisory Committee Aeronautics, No. 1117, 1953.

H. Neuber, "Theory of stress concentration factor for shear-strained
prismatical bodies with arbitrary nonlinear stress-strain law, " J. Appl.
Mechanics, Vol. 28, 1961, pp. 544-550.

A.J. Durdli, C.A. Sciammarella, "Elastoplastic stress and strain
distribution in a finite plate with a circular hole subjected to
unidimensional load, " J. Appl. Mechanics, Vol. 30, 1963, pp. 115-121.
P.S. Theocaris, "Experimental solution of eastic-plastic plane stress
problems, " J. Appl. Mechanics, Vol. 29, 1962, pp. 735-743.

P.S. Theocaris, E. Marketos, "Elastic-plastic strain and stress
distribution in notched plates under plane stress, " J. Mech. Phys. Salids,
Vol. 11, 1963, pp. 411- 428.

P.S. Theocaris, "The effect of plasticity on the stress-distribution of thin
notched platesin tension, " J. Franklin Inst., Vol. 279, pp. 1965, 22-38.
F. Erdogan, G.D. Gupta, " On the numerical solution of singular integral
equation”, Quarterly Applied Mathematics, Vol. 30, 1972, 525-534.

K. Nishida, "Stress Concentration (in Japanese)," Morikita Shuppan,
Tokyo, 1974.

P.S. Theocaris, N.I. loakimidis, "Numerical integration method for the
solution of singular integral equation, " Quarterly Applied Mathematics,
Vol. 35, 1977, pp. 173-183.

A.V. Boiko, L.A. Karpenko, "On some numerical methods for the
solution of the plane elasticity problem for bodies with cracks by means
of singular integral equations,” International Journal of Fracture, Vol.
17, 1981, pp. 381-388.

K. Ogura, N. Miki, K. Ohji, " Finite element analysis of elastic-plastic
stress and strain concentration factors under plane strain and
axisymmetric conditions (in Japanese), " Trans. Japan Soc. Mech.
Engrs., Vol. 47 , 1981, pp. 55-62.

A. Kato, " Design equation for stress concentration factors of notched
strips and grooved shafts, "J. strain analysis, Val. 26, 1991, pp. 21-28.

10.
11.
12.

13.

14.

15.

16.

Retrieval Number: C3922098319/2019©BEIESP
DOI:10.35940/ijrte.C3922.118419
Journal Website: www.ijrte.org

17

18

10.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

3473

. N.A. Noda, T. Matsuo, "Singular integral equation method in the
analysisof interaction between cracks and defects," Fracture Mechanics,
Voal. 25, 19953, pp. 591- 605.

. N. -A. Noda, M. Sera, and Y. Takase, "Stress concentration factors for

round and flat test specimens with notches, " Int. J. Fatiguem, Vol. 17,

1995, pp. 163-178.

R.X. Xu, J.C.Thompson, T.H. Topper, " Practical stress expressions for

stress concentration regions," Fatig. Fract. Engng. Mater. Struct., Vol.

18, 1995, pp. 885-895.

R.X. Xu, J.C.Thompson, T.H. Topper, "Approximate expressions for

three-dimensional notch tip stress fields," Fatig. Fract. Engng. Mater.

Struct., Vol. 19, 1996, pp. 893-902.

S.J. Hardy, M.K. Pipelzadeh, "An assessment of the notch stress-strain

conversion rules for short flat bars with projections subjected to axial

and shear loading, " J. Strain Analysis, Vol. 31, 1996, pp. 91-110.

N. Nao-Aki, T. Yasushi, M. Keiji, " Stress concentration factors for

shoulder fillets in round and flat bars under various loads, " Int. J.

Fatigue, Vol. 19, 1997, pp. 75-84.

W.D. Pilkey, "Peterson’s Stress Concentration Factors, " Wiley, 1997,

New York.

T. Maima, Strain - concentration factor of circumferentially notched

cylindrical bars under static tension, J. Srain Analysis, Vol. 34, 1999,

pp. 347-360.

L. Zhenhuan, G. Wanlin, K. Zhenbang, "Three-dimensional elastic

stress fields near notches in finite thickness plates, " I. J. of Solids and

Structures, Val. 37, 2000, pp. 7617- 7631.

I. Morris, P. O’Donnell, P. Delassus, T. McGloughlin, " Experimental

assessment of stress pattern in abdominal aortic aneurysms using the

photoelastic method, " Strain, VVol. 40, 2001, pp. 165-172.

S. Nomoto, T. Nakamura, 2002, Improvement of the strain

concentration factor for simplified elastic — plastic analysis," Nuclear

Engineering and Design, Val. 214, 2002, 41 — 45.

H. M. Tlilan, N. Sakai, T. Mgjima, " Strain-concentration factor of a

single-edge notch under pure bending (In Japanese), " Yamanashi

District Conference, Vol. 040, 2004, Japan.

H. M. Tlilan, N. Sakai, T. Majima, "Strain-concentration factor of

rectangular bars with a single-edge notch under pure bending. (In

Japanese), " Journal of the Society of Materials Science, Vol. 54, 2005,

pp. 724-729.

H. M. Tlilan, S. Yousuke, T. Majima, " Effect of notch depth on

strain-concentration factor of notched cylindrical bars under static

tension, " European Journal of Mechanics A / Solids, Vol. 24, 2006, pp.

406-416.

H. M. Tlilan, N. Sekai, T. Majima, " Effect of notch depth on

strain-concentration factor of rectangular bars with a single-edge notch

under pure bending, " International Journal of Solids and Structures,

Vol. 43, 2006, pp. 459-474.

Published By:
Blue Eyes Intelligence Engineerin
& Sciences Publication

Banloring Innovaticon



International Journal of Recent Technology and Engineering (IJRTE)
e O Joo I SSN: 2277-3878, Volume-8 | ssue-4, November 2019

32. H. M. Tlilan, A. S. Al-Shyyab, T. Darabseh, T.Mgima, "
Strain-Concentration Factor of Notched Cylindrical Austenitic stainless
Stedl Bar with Double Slant Circumferential U- Notches Under Static
Tension, " Jordan J. of Mechanical and Industrial Engg., Vol. 1, 2007,
pp. 105-111.

33. R.J. Grant, M. Lorenzo. J. Smart, "The effect of Poisson’s ratio on stress
concentrations, " J. Strain Analysis, Vol., 42, 2007, pp. 95-104.

34. H. M. Tlilan, A. S. Al-Shyyab, A. M. Jawarneh, A. K. Ababneh,
"Strain-concentration factor of circumferentially V-notched cylindrical
bars under static tension, " J. of Mechanics, Vol. 24, 2008, pp. 419-427.

35. H.M Tlilan, A.M Jawarneh, A.S Al-Shyyab, " Strain-concentration
factor of cylindrical bars with double circumferential U-notches under
static tension, " Jordan J. of Mechanical and Industrial Engg, Vol. 3,
2009, pp. 97-104.

36. H. M .Tlilan, "Effect of Poisson’s ratio on the elastic strain —
concentration factor of notched bars under static tension under pure
bending, " Jordan J. of Mechanical and Industrial Engg, Vol. 4, 2010,
pp. 757-778.

37. Y. Peishi, G. Wanlin, S. Chongmin, Z. Junhua, " The influence of
Poisson’s ratio on thickness-dependent stress concentration at elliptic
holes in eastic plates, " International J. of Fatigue, Vol. 30, 2008, pp.
165-171.

38. N. Partaukas, J. BareiSis, " Poisson’s ratios influence on strength and
stiffness of cylindrical bars, " Mechanika, Vol. 17, 2011, pp. 132-138.

39. H.M. Tlilan, N.H. AlRasheedi " Plastic strain — concentration factor
concentration of cylindrical bars with circumferential flat — bottom
groove under static tension,” ISER Int. Conference, Istanbul, 2016, pp.
1-6.

AUTHORSPROFILE

Dr. Hitham Tlilan, earned his Ph.D degreein the area
of Solids and Fracture Mechanics from the Chiba
University, Chiba, Japan in 2005. He is an Associate
Professor in the Department of Mechanical Engineering
at Hashemite University, Zarga, Jordan. He has published
papers in the areas of Mechanical Engineering; Strength
and fracture mechanics of notched bars. Strain and Stress-concentration
factors under different types of loading, Linear and Non-linear dynamics.
Mechanical Vibrations, Automatic control, Thermo-Fuids Mechanics,
Water, Energy, and Environment. He advised more than 15 graduate
students and undergraduate. He attended/organized several international
conferences/symposia and presented research papers. He has over 13 years

of teaching and research experience.
University of New York at Binghamton, NY, USA.

x Currently he is an assistant professor in the mechanical

engineering department at the Hashemite University, Jordan. His research
interests are directed towards solid and computational mechanics.

Manal Mustafa, recelved her bachelor degree in
Mechanical Engineering minored in Mechatronics from
Jordan  University of Science and Technology
\
/& W

Dr. Mohammad A Gharaibeh, received B.Sc. and
M.Sc. degrees in manufacturing and mechanica
engineering from Jordan University of Science and
Technology in 2009 and 2011, respectively. In 2015, he
got his PhD degreein mechanical engineering from State

(Irbid-Jordan) in 2004 and she earned her masters from

the University of Jordan (Amman-Jordan) in 2011 in the

field of Mechanical Engineering. Since then she has been
employed as a lecturer at the Mechanical Engineering Department at the
Hashemite University (Zraga-Jordan).

Dr. Ali M. Jawarneh, Associate professor, Department
of Mechanical Engineering, Hashemite University,

Jordan. E-mail: jawarneh@hu.edu.jo.

Retrieval Number: C3922098319/2019©BEIESP Published By:
DOI:10.35940/ijrte.C3922.118419 Blue Eyes Intelligence Engineering
Journal Website: www.ijrte.org 3474 & Sciences Publication

Exploring Innovatios


mailto:jawarneh@hu.edu.jo

