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Influence of corrosIon on Thermo-mechanIcal conTacT faTIgue In rollIng condITIons  
wITh low amplITude slIdIng

the paper presents some aspects concerning mechanical contact fatigue and corrosion wear and the links of these two kinds of 
wear in the common deterioration of the contact layer. the surface state, for both presented areas, is analyzed using scanning electron 
microscopy (SeM) and energy dispersive spectroscopy (edS) in order to confirm the double action of corrosion and wear during the 
experimental test. 2 and 3d insights were taken from the worn area, corrosion compounds were identified and analyzed. linear and 
cyclic potentiometry were performed on the base materials after the oCp was established in salt solution. When the level of the thermal 
and the mechanical stress are located at the same depth under the contact surface the resulting stress is greater and has the opportunity 
to develop the first crack to the surface. the metallic material surface presents a double type of corrosion: one based on oxidation and 
the other one based on oxidation plus wear (tribo-corrosion), the difference is being given by the material quantity and type involved. 
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1. Introduction 

the fatigue behavior of metallic materials in general and 
of steels in particular has been analyzed in recent decades, and 
it remains a relevant problem for many applications on an in-
dustrial scale. in many cases, based on the demands to which 
the active elements are subjected, contact fatigue has recently 
become significant. the analysis of total fatigue failure of me-
tallic materials under contact stresses is an important scientific 
and practical problem. often the cyclic resistance of various 
materials under fatigue contact loading is evaluated according to 
the lamination scheme [1]. However, in this case, crack initiation 
occurs mostly in the underground layers [2-4]. Meanwhile, under 
contact loading according to the pulsating loading scheme, the 
crack initiation mainly starts from the surface [5]. in engineer-
ing applications, friction is a phenomenon that causes wear, 
i.e. material removal. along with other effects like e.g. severe 
plastic deformation and adhesion, strongly affects the surface and 
near-surface morphology of the material, i.e. topography, grain 
size, dislocation density and the formation of new phases [6]. 
the microstructure of steels can be either stable or metastable 
against strain-induced phase transformations and is decisive for 

material behavior [7,8]. it is therefore instructive to compare the 
microstructural changes caused by sliding in these two qualita-
tively different groups of materials [9-11]. the laboratory results, 
nowhere in the literature, were not compared directly with the 
industrial results because of the lack of a proper equipment. 
in our case we use an industrial equipment in laboratory tests. 

this article presents the results obtained from the analysis 
of the corrosion resistance of the olC45 material requested on 
a laboratory equipment made by the authors and on a potentiostat 
equipment using a three-electrode work cell. the results were 
compared with the corrosion of a olC45 roll from a hot rolling 
equipment used for steel rolling in order to determine the influ-
ence of corrosion process on the general degradation of a rolling 
equipment roll during operation. 

2. experimental details 

the material used for experiments is a non-alloyed steel 
named C45 with industrial applications in many manufactured 
states including laminated. Chemical composition of the material 
(mass percentages) is given in tAbLe 1. the material in initial 
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state present a reduced hardenability in both cooling medium 
water or oil however the heat treatment is proper for surface 
hardening providing this material a bigger hardness. by weld 
ability point of view based on the medium-high C percentage 
the procedure can be applied with few precautions. 

tAbLe 1
Chemical composition %wt of steel olC45 (1.0503):  

en 10277-2-2008 [12]

cr + mo + ni = max 0.63 [wt%]
c si mn ni p s cr mo

0.43-0.5 max. 
0.4 0.5-0.8 max. 

0.4
max. 
0.045

max. 
0.045

max. 
0.4

max. 
0.1

the main wear test conditions are as follow: the direct 
solicitation on the surface of 6÷25 Kn (normal force), and 
developing a normal contact stress of σmax = 185÷400 Mpa, 
the contact stain width between 10÷20 mm, roller character-
istics: Broller width = 30÷50 mm, Dext max (diameter): 116 mm, 
Broller width contact between 5÷15 mm and Dext min diameter 
of 111 mm, Dint diameter between 50÷80 mm; rotation rate 
n = 125 rev/min, same for all rollers in contact. roller Material: 
oLC45 x b/3 stAs 880-88 Characteristics: Φ 120, norm of 
dimensions 333-87, length 4 m/pCs and chemical composition: 
C = 0,47%, Mn = 0,63%, Si = 0.26%, Cr = 0.22%, ni = 0.14%, 
Cu = 0.14%, al = 0,032%, corresponding to the discharge test [2]. 

Mechanical properties are: Rp0.2 = 688 n/mm2; Rm = 796 
n/mm2; A = 21% ; Z = 65%. in Fig. 1 pictures with the test rings 

from diverse positions are presented: a) top view, b) detail of the 
top view, c) contact areas and d) experimental heated cylinders.

during the first test period (1-3 h) the rolling contact is with 
no cooling heating to bring the rolls to a significant temperature 
for the test. then the heating and cooling are applied to different 
surfaces at the same time to make the difference of temperature 
ΔT in the roller wall. the test for the three rolls set (two “cold” 
and the “hot” rolls) will be fulfilled when the first signs of 
deterioration in the contact surfaces appear after 24-36 h, [5]. 

the cooling water affects corrosion wear on the outer sur-
face of the cool rolls. the first signs of deterioration showed as 
some cracks developed under the corrosion layer determined by 
the cooling water. in the rolling process with very small sliding, 
this corrosion layer is removed by the small sliding movement 
determined by the difference of the contact diameter of the rolls. it 
is observed some freight corrosion aspects on the contact surface.

the surface state was analyzed using scanning electron 
microscopy (SeM: Vegatescan lMH ii, Se detector, 30 kV) and 
energy dispersive spectroscopy (eds: bruker) after the thermo-
mechanical tests. images of the surface in 2d and 3d were real-
ized in order to compare the state of the sample in corroded and 
worn areas, respectively. as an experimental sample, a C45 piece 
of the roll was used for the electro-corrosion resistance tests. 
the behavior at electro-corrosion of the experimental material 
was analyzed using the potentiostat pGZ301 equipment using 
a three electrodes cell. the electrolyte solution was industrial 
normal water. Surfaces of the metallic material were compared 
after both types of corrosion [13,14]. 

a) b)

a) b)

Fig. 1. images with the test rig from diverse positions a) top view, b) detail of the top view, c) contact areas and d) experimental heated cylinders
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3. experimental results

the surface of the active heated role was analyzed through 
scanning electron microscopy (2d and 3d insights). also, con-
sideration of the chemical composition of the surface (for both 
worn and corroded areas) was taken using energy dispersive 
spectroscopy. at the same time, the authors performed a test of 
resistance for the electro-corrosion test in order to evaluate the 
behavior of the experimental material olC45 (1.0503) based 
on standard en 10277-2: 2008 [12]. 

3.1. structure and chemical analysis of the contact  
surface affected by corrosion 

Surface analysis was made doing some preliminary tests 
on the experimental sample surface. the main results are given 
in Fig. 2 by scanning electron microscopy (SeM). SeM images 
for the roll surface a) interface image between the worn and 
corroded area of the material, b) corroded area, c) and d) worn 
area at 100× respectively 500×, e) 3d image of the surface and 
d) optical sample profile. the surface presents two separate areas 

e) f)

a) b)

c) d)

Fig. 2. SeM images of the roll surface a) interface image between the worn and corroded area of the material, b) corroded area, c) and d) worn 
area at 100× respectively 500×, e) 3d image of the surface and d) optical sample profile 
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– Fig. 2a)-d), one is connected to de worn surface, the other on 
the corroded (water influenced) area. 

both 2 and 3 d areas present similar results, fig. 2, about 
the surface state of the material. in the worn surface, Fig. 2a) – 
half c) and d), the deformed by wear process stains are presented. 
the eroded surface, by wear, Fig. 2e) and f) is evidenced by the 
3d image and profilometry of the decreased surface.

Fig. 3 is presented the chemical composition analysis 
using qualitative analysis in a) through energy identification 
and in b) semi-quantitative determination. normal weight and 
atom quantifications are done. beside the main elements of 
the metallic material can be observed an oxidation state of the 
material and potassium presence from the cooling liquid of the 
experimental system. 

in Fig. 4 the elemental distribution on the selected area a), 
and each element separately b)-i) are presented. on the cor-
roded area, the bottom side of the selected image, Fig. 4a), 
a higher presence of oxygen and carbon elements is observed, 
Figs. 4b) and 4c) but on the worn surface, top side, the metallic 
and non-metallic compounds are mechanically removed by the 
wear process. 

in Fig. 5 the differences between the corroded area and the 
worn surface is presented through the line variations of main 
chemical elements identified on the entire metallic surface. the 
lack of iron signal on the corroded area is based on the thickness 
of the oxides and carbonates compounds formed on top of the 
fe-based material that cover the surface. based on the wear di-
rection we also can observe small oxide areas left on the surface. 

3.2. electro-corrosion resistance of the experimental 
samples in laboratory conditions 

Cyclic voltammetry consists in reducing the electrical 
potential of the electrode in the positive direction, up to a de-

termined value of current or potential. after scanning, care it 
is immediately possible to stretch more negatively until the 
potential reached. it should be emphasized that although the 
electrochemical method is the fastest method of determining 
the corrosion rate, in some cases it may be susceptible to large 
errors or dubious results. For this reason, the evaluation of 
the corrosion rate based on the polarization resistance method 
should be compared, as far as possible, with the gravimetric 
method [15-17]. More complete information can be obtained by 
chemical analysis of the corrosion medium after the polarization 
process and/or by determining the weight loss of the sample. this 
analysis, carried out with very sensitive methods, can provide 
information on the ionic species passed from the metal into the 
solution as well as on the chemical transformations of the species 
in the solution [18,19].

the re-passivation potential is located in the range of 
negative values (–50 mV vs. eSC), the potential that can occur 
in the form of currency in the oral cavity. the curve j = f (e), 
Fig. 6b) shows an advanced corrosion resistance up to an over 
potential of over 500 mV (eSC). above this potential, a uni-
form (generalized) corrosion process begins to manifest itself, 
reflected by increasing current density. the cyclical polarization 
curves have a generalized corrosion aspect an experimental of 
the surface alloys.

if they can be repeated for a determination of some product 
changes about the current scan potential storage curve. if the 
cyclical polarization curve (cyclic voltammogram) is encoun-
tered, there can no longer be historical; the cathodic branch of 
the voltammogram is practically superimposed on the anodic 
branch, with the exception of a narrow potential area located 
in the vicinity of the non-dissolving care potential [20,16]. So 
far, a cathode can be unloaded from the branch, which can be 
explained by changes in the surface of the sample as a result 
of corrosion (as a result of corrosion remaining metal when 
the current cadence of the drop can be made). the very small 

element mass norm. 
[%]

atom 
[%]

abs. error [%] 
(1 sigma)

iron 83.74 64.05 2.2
oxygen 12.33 32.91 2.01

Manganese 2.17 1.68 0.1
potassium 0.30 0.33 0.05

Zinc 0.46 0.30 0.07
nickel 0.38 0.27 0.07
Copper 0.38 0.26 0.07

Chromium 0.24 0.2 0.05
100 100

a) b)

Fig. 3. Chemical composition analysis a) energy identification and b) quantitative determination
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a)

d)

g)

b)

e)

h)

c)

f)

i)
Fig. 4. elemental distribution on the selected area a), and each element separately b) o, c) ni, d) Mn, e) K, f) Fe, g) Cu, h) Cr and i) C.

Fig. 5. line variations of main chemical elements identified on the surface

tAbLe 2
electro-chemical resistance of the experimental alloy in water 

parameters/
experimental rate

E(i = 0)  
mV

Beta a
mV

Beta c
mV

icorrosion
ma/cm2

Rp
ohm.cm2

rcor
mm/Year

rate 1 (1 mV/sec ) –733.6 147 –161.1 0.1144 182.52 0.70
rate 2 (5 mV/sec ) –587.8 124.0 –440.2 0.2758 117.74 1.69
rate 3 (10 mV/sec) –738.0 130.7 200.8 0.2679 76.38 1.64
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area is a loop of cyclic curves reflecting or creating an area of 
general corrosion (less pitting points) [21,22]. on the other 
hand, the potential for re-passivation is very small, closer to 
the potential for corrosion it has been possible to extend, the 
imperfect passivation range, (es–erp), is very high, so this care 
may be considered inadequate. the part from you see the cor-
rosion resistance [23,24]. 

in Fig. 7 are presented SeM images of the corroded surface 
at different amplification powers type: a) 200×, b) 500× and c) 
2000×. 

the surface presents obviously a general corrosion char-
acteristic for normal steels used in applications. in Fig. 8 the 
spectral identification of the chemical elements on a corroded 
selected area of the experimental steel is presented. 

In tAbLe 3, quantification of chemical composition deter-
mined on the surface is given in weight and atomic percentages. 

the carbon quantification in edS detectors is known as 
an analysis which presents high errors but the surface presents 
also a high degree of oxidation based on the corrosion process. 
in Fig. 9 the elemental distributions on a selected area of Fe, o, 
Mn ,C are presented. 

General corrosion behavior is observed on the entire 
surface with the presence of the oxides attached to some parts.  

no evidence of special elemental removal is observed and also 
no compounds like salts or chlorides were identified on the 
surface. 

4. conclusions 

From experimental results few conclusions can be drawn: 
– thermo-mechanical contact fatigue made a generalized 

corrosion and cracking of the surface (he surfaces with 
developed cracks determined an important level of noise 
and vibration in exploitation of the equipment). 
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a) b)
Fig. 6. electro-corrosion test a) linear potentiometry and b) cyclic potentiometry

a) b) c)
Fig. 7. SeM images of the corroded surface a) 200×, b) 500× and c) 2000×

tAbLe 3

Chemical composition of the surface 

element mass norm. 
[%]

atom norm 
[%]

abs. error  
[%] 

(1 sigma)
iron 71.41 40.47 1.9

Carbon 13.69 36.10 3.1
oxygen 10.59 20.94 1.8

Manganese 4.31 2.48 0.2
 100 100
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– Corrosion wear presenting as rust or freight corrosion influ-
ence the installation of thermo-mechanical contact fatigue 
by accelerating the first appearance of deterioration. 

– When the level of the thermal and the mechanical stress 
are located at the same depth under the contact surface the 
resulting stress is greater and has the opportunity to develop 
the first crack to the surface (such conditions determine the 
presence of thermo-mechanical contact fatigue deterioration 
on the contact surface). 

– the metallic material surface presents a double type of 
corrosion: one based on oxidation and the other one based 

on oxidation plus wear (tribo-corrosion), the difference be-
ing given by the material quantity and type involved, both 
presented using an edS detector. 
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Fig. 8. Spectral identification of the chemical elements on a corroded selected area 

Fig. 9. elemental distributions on a selected area of Fe, o, Mn and C 



638

reFerenCeS

[1] F. tudose-Sandu-Ville, appl. Mech. Mater. 658, 377-380 (2014). 
[2] F. tudose-Sandu-Ville, iop Conference Series Materials Science 

and engineering 147 (1), 012007 (2016).
[3] v. paleu, C.C. paleu, b. Istrate, s bhaumik, C. munteanu, Iop 

Conference Series-Materials Science and engineering 724, 
012064 (2020). 

[4] V.V. Savinkin, Z.Z. Zhumekenova, a.V. Sandu, p. Vizureanu, 
S.V. Savinkin, S.n. Kolisnichenko, o.V. ivanova, Coatings 11, 
(12)1441 (2021). 

[5] G.b. sinclair, J.e. helms, A review of simple formulae for elastic 
hoop stresses in cylindrical and spherical pressure vessels: What 
can be used when, / international Journal of pressure Vessels and 
piping 128, 1-7 (2015). 

[6] m. panturu, d.L. Chicet, C. munteanu, b Istrate, p. Avram, 
iop Conference Series-Materials Science and engineering 444, 
032009 (2018).

[7] G.l. pintilei, V.i. Crismaru, M. abrudeanu, C. Munteanu, d. luca, 
b. Istrate, Appl. surf. sci. 352, 169-177 (2015).

[8] p. Avram, m.s. Imbrea, b. Istrate, s.I. strugaru, m. benchea, 
C. Munteanu, indian J. eng. Mater. S. 21 (3), 315-321 (2014).

[9] e. bettini, C. Leygraf, C. Lin, p. Liu, J. pan, J. electrochem. soc. 
159, C422-C427 (2012). 

[10] a.o.F. Hayama, p.n. andrade, a. Cremasco, r.J. Contieri, 
C.r.M. afonso, r. Caram, Mater. des. 55, 1006-1013 (2014).

[11] C. liu, e. Zhang, J. Mater. Sci. Mater. Med. 26, 142 (2015). 
[12] en 10277-2: 2008 
[13] d. Mareci, n. Cimpoesu, M.i. popa, Materials and Corrosion, 

63-11, 176-180 (2012).
[14] m. Zaharia, s. stanciu, r. Cimpoeșu, I. Ioniță, N. Cimpoeșu, Appl. 

Surf. Sci. 438, 20-32 (2018).
[15] N. Cimpoeşu, f. săndulache, b. Istrate, r. Cimpoeşu, G. Zegan, 

Metals 8 (7), 541 (2018).
[16] J. Izquierdo, G. bolat, N. Cimpoesu, L C. trinca, d. mareci, 

r.M. Souto, appl. Surf. Sci. 385, 368-378 (2016). 
[17] N. Cimpoeșu, L.C. trincă, G. dascălu, s. stanciu, s.o. Gurlui, 

d. Mareci, Journal of Chemistry. article id 9520972 (2016)
[18] a.V. Sandu, Materials 14 (21), 6606 (2021). 
[19] K. yamanaka, M. Mori, a. Chiba, Mater. lett. 116, 82-85 (2014).
[20] S.l.d. assis, i. Costa, Mater. Corros. 58, 329-333 (2007).
[21] F. rosalbino, G. Scavino, electrochim. acta 111, 656-662 (2013).
[22] A.v. sandu, A. Ciomaga, G. Nemtoi, C. bejinariu, I. sandu, 

Microsc. res. techniq. 75, (12) 1711-1716 (2012). 
[23] p. Zieba, m. Chronowski, J. opara, o.A. Kogtenkova, b.b. strau-

mal, discontinuous dissolution reaction in a Fe-13.5 at. % Zn 
alloy. Materials 14 (8), 1939(2021). 

[24] r. Cimpoesu, p. Vizureanu, i. Stirbu; a. Sodor, G. Zegan, 
M. prelipceanu, n. Cimpoesu, n. ioanid, Corrosion-resistance 
analysis of Ha layer deposited through electrophoresis 
on ti4al4Zr Metallic Substrate. applied Sciences 1 (9), 4198 
(2021).


	Hyunseung Lee1, Si Young Chang￼1*
	Enhancing Microstructural Characteristics and Mechanical Properties of Ti-Al-Dy Alloy 
through Ball Milling and SPS Consolidation

	Viswanath G. Akkili￼1†, Hansung Lee￼2†, Suhyeon Kim￼1, Jun-Hui Choi2,3, 
Choong-Heui Chung￼1, Joon Sik Park1, Jae-Hyun Lee￼2,3, Byungmin Ahn￼2,3, 
Yoon-Kee Kim1*, Sangyeob Lee￼1*
	Influence of Multilayer Structure on the Structural and Mechanical Properties of TiAlN/CrN Coatings for Advanced Machining Applications

	Young-Chul Shin￼1, Seong-Ho Ha￼1*
	TEM investigation on microstructures of age-hardened 2014 Al alloy forged 
by cold biaxial alternate forging

	Young-Ok Yoon￼1, Nam-Seok Kim￼1, Seong-Ho Ha￼1*,
Bong-Hwan Kim￼1, Hyun-Kyu Lim￼1, Shae K. Kim￼1
	Effects of Main Alloying Elements on Interface Reaction between Tool Steel 
and Molten Aluminum

	Cheol-Hui Ryu￼1, Young-In Lee￼1*
	Synthesis of Molybdenum Oxide Nanofibers with Multiple Surface Facets 
Via Electropsinning Followed by Rapid Thermal Treatment 

	Su-Jin Yun￼1,2*, Hyeon-Ju Kim￼1, Eun-Chae Seo￼1, Min-Ji Kim￼1,2, 
Manho Park￼3, Jungwoo Lee￼2*, Jung-Yeul Yun￼1
	Fabrication of a Plate-Type Porous Stainless Steel 316L Powder Filter 
with Different Pore Structures without Use of a Binder

	Min-Jeong Lee￼1,2, Hyeon-Ju Kim￼1, Manho Park￼3, Jungwoo Lee￼2*, Jung-Yeul Yun￼1*
	The Effect of the Size of SUS316L Flake Powder on the Characteristics of Metal Powder Filters with a Double-Layered Pore Structure Fabricated by the WPS Process

	Shi Jin￼1, Guanyu Chen￼1, Xin Huang￼2, Guofu Ou￼2*
	Study on Corrosion Behavior of Sour Water Stripper in Ammonium Chloride 
by Electrochemical Techniques

	Norhafisha Binti Syed Mohd1, Shayfull Zamree Abd Rahim1,2*, Mohd Hazwan Mohd Hanid1,2, 
Allan Rennie3, Abdellah El-hadj Abdellah4, Nor Atikah Binti Zakaria1
	Study on the Effect of Recycled Brass-Filled Epoxy Mould Inserts for Rapid Tooling

	S.V. Alagarsamy￼1, B. Vinoth￼2*, D. Deepak￼3
	Experimental Investigation on Wire Electric Erosion Behaviour of Silicon Dioxide 
Particulate Reinforced Composite 

	V.M. Calinescu￼1, M. Oproescu￼2, V.G. Iana￼2, C.M. Ducu￼3, A.-G. Schiopu￼3*
	Morphological Changes of Metal Oxides Through the Solar Physical 
Vapor Deposition Process

	N.S. Sukiman￼1, M.F. Zavawi￼1, N. Rahmat￼1*, M.M. Al-Bakri Abdullah￼2
	Effect of Annealing Temperature on Thermal Behaviour and Crystallinity of
 Zinc Oxide Supported Magnesium Aluminate (ZnO/MgAl2O4) Via Green Synthesis One Pot Fusion

	M. Kolli￼1, S. Naresh Dasari￼2, S. Kosaraju￼3*
	Investigation on Mechanical Properties of Agro and Industrial Waste Reinforcement 
in Aluminium 7075 Composite with Liquid Metal Stir Casting Route

	T. Chai Hua￼1, M. Norkhairunnisa￼1*, A. Wayayok￼1, M.S.M. Basri￼1, M.M. Al Bakri Abdullah￼2
	Optimisation in Water Absorption of Low Molarity Seawater and Zeolite Based Geopolymer 
Foam Reinforced with Nanocellulose

	M.F. Kalkan￼1*, M. Aladag￼2, K.J. Kurzydlowski￼2, N.F. Yilmaz￼1, A. Yavuz￼3
	Comparative Study on Different CNN Architectures Developed on Microstructural 
Classification in Al-Si Alloys

	Unissa Nichul￼1, Pankaj Tambe￼2, Vijay Hiwarkar￼1*
	Electrochemical Behaviour of Textured Beta C Titanium Alloy in 3.5% NaCl Solution

	Devendra Kumar Singh￼1, Rajesh Kumar Verma￼2*, Sanjay Mishra￼1
	Effect of Zirconia and Graphene Nanoparticles Loading on Thermo-Mechanical Performance of Hybrid Polymer Nanocomposite 

	A.D. Dubey￼1, J. Kumar￼2, P. Kyratsis￼3, R.K. Verma￼4*
	Stacking Effect of Carbon/Glass Fiber During Drilling Operation 
of Laminated Polymer Composite 

	M. Axinte￼1, D.L. Chicet￼1*, R. Chelariu￼1, R.I. Comăneci￼1
	The Role of Overflow on the Mechanical Properties of 3D Printed PLA

	Jorge Wilfredo Vera Alvarado￼1*, Luis Fernando Caballero García￼1, 
Martin Taboada Neira￼1, Jhonny Wilfredo Valverde Flores￼2
	Probability of Defects Detection in Welded Joints using the Magnetic 
Particle Method

	S.M. Muthu1, M. Arivarasu2*, K. Jithesh3, M. Vignesh4, 
V. Dhinakaran1, P. Suresh Kumar5
	Hot Corrosion Studies on HVOF Coated Alloy A-286 in Molten Salt Environment 

	P. Risdanareni￼1*, B.S. Umniati￼1, R. Karolina￼2, K. Zai￼3, A.A.M.B. Hastuti￼4,7, 
I. Mustafa￼5, M.M.A.B. Abdullah￼6
	The Application of Super Absorbent Polymer in Self-Healing Mortar: The Effect 
on Mechanical Properties

	S. Mistreanu￼1, F. Tudose-Sandu-Ville￼2*, C. Munteanu￼2, R. Cimpoesu￼1*, 
M. Lutcanu￼1,3, I. Știrbu￼1, V. Manole￼1, C. Stamate￼, O. Rusu￼1, N. Cimpoeșu￼1
	Influence of Corrosion on Thermo-Mechanical Contact Fatigue in Rolling Conditions 
with Low Amplitude Sliding

	M. Hıdıroğlu￼1, T.A. Başer￼1, N. Kahraman￼2
	Microstructure and Mechanical Properties of Dissimilar Resistance Spot Welded 
Zn-Coated DP800–TBF1180 Automotive Steels Using MFDC Technology

	A. Navakoti￼1, D.S. Chakram￼1, M. Dasari￼1*
	Influence of Lithium on Structural Properties of Lead Zirconium Titanate (PZT)

	C.Y. Tan￼1*, M.A.A. Mohd Salleh￼1, N. Saud￼1, M. Nabialek￼2, A. Rylski￼3
	A Non-destructive Evaluation of Microstructural Analysis in Sn-Ag-Cu Solder Joint 
by Synchrotron X-Ray Radiation Tomography

	Long Zhang￼1*, Liang Liu￼1, Feihong Liu￼1, Jian Sun￼2*, Dongsheng Wang￼2
	Effect of Post-Heat Treatment on the Mechanical Properties and Corrosion Behavior of Duplex Stainless Steel Fabricated by Wire Arc Additive Manufacturing

	D. Saha￼1*, S. Pal￼1
	Joining Behaviour of Thick Plate Using High-Frequency Induction Assisted Arc Welding 

	A. Sharma￼1*, S. Gudikandula￼1
	The Effects of Heat Inputs on LDSS 2101 GTAW and SMAW Weld Microstructure 
and Mechanical Behavior


