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Ìàòåðèàëîâåäåíèå è èíæåíåðèÿ îòíîñÿòñÿ ê íàèáîëåå àêòóàëüíûì íàïðàâëåíèÿì íàó÷íûõ

èññëåäîâàíèé â ìèðå, à ïðèìåíåíèå íîâûõ ìàòåðèàëîâ â çíà÷èòåëüíîé ñòåïåíè îñíîâûâàåòñÿ

íà èçó÷åíèè ìåõàíè÷åñêèõ ñâîéñòâ ìàòåðèàëîâ. Èñõîäÿ èç ýòîãî â ðàìêàõ 2-é Ãëîáàëüíîé

êîíôåðåíöèè ïî ìàòåðèàëîâåäåíèþ è èíæåíåðèè 20–22 íîÿáðÿ 2013 ãîäà áûëà ïðîâåäåíà

ñïåöèàëüíàÿ ñåññèÿ ïî âîïðîñàì èññëåäîâàíèÿ ìåõàíè÷åñêèõ ñâîéñòâ ìàòåðèàëîâ. Ýòîò

ñïåöèàëüíûé íîìåð ñîäåðæèò ïîäáîðêó èç 20 íàó÷íûõ ðàáîò, îòîáðàííûõ èç ÷èñëà âñåõ

äîêëàäîâ, ïîñâÿùåííûõ ïðîáëåìàì ñòðóêòóðû, ìåõàíè÷åñêèõ ñâîéñòâ è ïðî÷íîñòè ìàòå-

ðèàëîâ. Â äàííîì îáçîðå îáñóæäàþòñÿ îòäåëüíûå äîêëàäû ñïåöèàëüíîé ñåññèè, ïðåäñòàâ-

ëåííûå â ýòîì íîìåðå æóðíàëà.

Introduction. The Global Conference on Materials Science and Engineering (CMSE)

is an annual event starting from 2012. The CMSE 2013 was held by Hubei University of

Science and Technology in the city of Xianning (Hubei, China) on November 20–22, 2013.

Within this event, a special session named mechanical properties of materials was held. In

this session, 31 papers were selected for publication, among which 20 papers are published

in this special issue [1–20], two more [21, 22] in the next issue, and 9 papers are published

by Materials Research Innovations [23–31]. All papers underwent the standard peer-review

process of the journal and were accepted for publication based on the evaluations of at least

two independent anonymous reviewers.

Highlighted Papers. The results of study [1] indicate that the crack tip stress

distribution characteristics and crack propagation dynamics are closely related to the

microstructure evolution caused by the change of the strain rate and temperature. At a

lower strain rate and temperature, the crack propagated in a brittle manner without inducing

the change of atomic configuration near the crack tip. The stress concentration occurred at

the crack tip of a growing crack. The crack propagation exhibited a gradual developing

transition from brittle to ductile with increasing temperature and strain rate, the peak stress

was accompanied by the appearance of the microstructure evolution ahead of the crack

tip.

In paper [3], uniformly distributed TiC nanoparticle-reinforced iron-based composites

were successfully prepared by planetary milling in argon and subsequent hot pressing

procedures. Nearly full density composite specimens could be obtained via milling for 6 h

and follow-up hot pressing at 1100�C under 50 MPa. Comparatively spherical TiC particles

and fine fibrous Fe3C phases were observed in the iron matrix composite. Microstructural

analysis results show that the average diameter of TiC particles and the length of Fe3C

phases tend to decrease with the increase of the volume content of TiC.

Her and Wu [7] studied the annealing effect on microstructure and mechanical

properties of titanium nitride (TiN) films. By atomic force microscopy they observed that

surface roughness of TiN films decreased from 3.83 to 2.43 nm as the annealing

temperatures increased from 100 to 300�C. Atomic force microscopy image of the film

revealed fine-grained morphology for the TiN annealed at higher temperature. Experimental

results showed that the mechanical properties of TiN films could be significantly improved

by the annealing process.

Lee et al. [11] presented the results of experimental and analytical studies on the bond

strength of glass fiber reinforced polymer bars subjected to monotonic or reversed cyclic

load. The test results indicated that the interfacial strength of the GFRP bars was quite

different to that of the steel bars. In addition, the degradation of strength of GFRP bars

subjected to reversed cyclic load was more severe than that of the GFRP bars subjected to

monotonic load.

Feng et al. [4] proposed a new method of fatigue life assessment for TiAl alloys. A

typical formula was proposed to describe the interaction force of dislocations. The fatigue

life could be improved by the addition of minor elements which result in refinement of

grains based on the results of qualitative and quantitative analyses.
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Other Papers Published by Strength of Materials. In addition to the five above-

mentioned papers, 15 more papers are published in this issue and two more in the next

issue. The summaries of the papers are as follows:

Li et al. analyzed the fracture behavior of polycrystalline diamond thin films [2].

Sevim et al. studied the effect of aging treatment on surface roughness, mechanical

properties and fracture behavior of 6xxx and 7xxx aluminum alloys [5]. Chen et al. studied

the flow stress variation of 49MnVS3 non-quenched and tempered steel by conducting the

isothermal compression testing on Gleeble-1500D thermal simulated test machine at

various temperatures and strain rates [6]. The effects of particle rolling and particle

crushing on the evolutions of two kinds of anisotropies, i.e., the anisotropy of particle

packing (microstructure) and the anisotropy of force chains, were investigated numerically

using the discrete element method (DEM) by Zhou et al. [8]. The effects of SiC particles

orientation anisotropy on the tensile properties of spray-formed SiCp/Al-Si composites

were investigated and compared with the unreinforced matrix alloy by Li and Chen [9].

Tian et al. studied microstructure and wear resistance of arc-sprayed Fe-based coating after

surface remelting treatment, in order to improve the lamellar structure and wear resistance

of arc sprayed coatings [10]. Zhong et al. analyzed crack propagation path using an

advanced element cracking method [12]. Ni et al. put forward a strength prediction model

of particle-reinforced shellproof ceramic composite [13]. Wang and Dong analyzed the

thermal stress of honeycomb ceramic regenerator with different parameters, such as holes,

porosity and wall thickness [14]. Zhang et al. studied the fatigue life of plow bit under

different planning parameters [15]. Fan et al. investigated the tensile strength of composite

laminates containing open and filled holes [16]. Han et al. explored the mechanical

properties of thermoplastic composite laminations of variable angles for conical shell [17].

Zhu et al. put forward the unified solutions of plastic limit internal pressure for metallic

elbows [18]. An et al. studied the cutting-temperature field and distribution of heat rates

among workpiece, cutter and chip for high-speed cutting based on analytical and numerical

methods [19]. Hu et al. analyzed the dynamic response of the gradient foams [20]. Feng et

al. [21] studied influence of temperature on fatigue crack propagation in TiAl alloys, while

Khotsyanovskii et al. [22] proposed improvement of strength and thermocyclic creep

resistance of metal products with ion-plasma nitride coatings by pulse technique

implementation.

Papers Published by Materials Research Innovations. Nine more papers accepted in

the session of mechanical properties of materials are published by Materials Research

Innovations journal [23–31]. Jiang et al. investigated the mechanical behavior of long-span

prestressed steel-concrete composite beam [23]. Wang et al. determined the creep

characteristics of oil-film bearing babbitt [24]. W. Hu and L. Hu studied the specimen size

effects on mode II fracture toughness of concrete [25]. Jia et al. provided the flexural

capacity calculation of hybrid bars’-reinforced concrete beams [26]. Yang et al. proposed

an analytical method for orange peel structure of aluminum-lithium alloy surface during

stretch forming process [27]. Zheng and Liu studied the effect of load and velocity on the

wear behavior of a Cu-based self-lubricating composite [28]. Zhu et al. provided the finite

element analysis of deformation mechanism for porous materials under fluid-solid

interaction [29]. Li et al. studied the flexural toughness of green high-performance

fiber-reinforced cementitious composites [30]. Xuan and Guan proposed a smoothed FEM

based verification method for the computation of strain energy release rate in functionally

graded materials [31].
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Ð å ç þ ì å

Ìàòåð³àëîçíàâñòâî òà ³íæåíåð³ÿ â³äíîñÿòüñÿ äî íàéá³ëüø àêòóàëüíèõ íàïðÿìê³â

íàóêîâèõ äîñë³äæåíü ó ñâ³ò³, òîä³ ÿê âèêîðèñòàííÿ íîâèõ ìàòåð³àë³â ó çíà÷í³é ì³ð³

áàçóºòüñÿ íà äîñë³äæåíí³ ìåõàí³÷íèõ âëàñòèâîñòåé ìàòåð³àë³â. Âèõîäÿ÷è ç öüîãî, ó

ìåæàõ 2-¿ Ãëîáàëüíî¿ êîíôåðåíö³¿ ç ìàòåð³àëîçíàâñòâà é ³íæåíåð³¿ 20–22 ëèñòîïàäà

2013 ðîêó áóëî ïðîâåäåíî ñïåö³àëüíó ñåñ³þ ç ïèòàíü äîñë³äæåííÿ ìåõàí³÷íèõ âëàñ-

òèâîñòåé ìàòåð³àë³â. Öåé ñïåö³àëüíèé íîìåð ì³ñòèòü äîá³ðêó ç 20 íàóêîâèõ ðîá³ò,

â³ä³áðàíèõ ³ç ÷èñëà âñ³õ äîïîâ³äåé, ïðèñâÿ÷åíèõ ïðîáëåìàì ñòðóêòóðè, ìåõàí³÷íèõ

âëàñòèâîñòåé ³ ì³öíîñò³ ìàòåð³àë³â. Ó äàíîìó îãëÿä³ îáãîâîðþþòüñÿ îêðåì³ äîïîâ³ä³

ñïåö³àëüíî¿ ñåñ³¿, ïðåäñòàâëåí³ â öüîìó íîìåð³ æóðíàëó.
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