1w

Ty

£

13

W

Ao

Ay

Soss sl s p 3 VYT i T SUIT bl il 550 L)
o Lf;la...- Sl sas
SRl = Sl

623 b sl 3l ealinal b el @l il sl B (Salns g 5 o
1S K = M o o — il jpzio— o 15 e S Lo e

S5 s i gy 5 ol S Sl oS 5 S
AT/ 341 55 pcdes

LA S = s S e

g":“"l:'-‘: Sy plargs Jgloms 510 il 3 6L A Al s wll: Ol A5l
313 O dest do = el g Ly

S g 05 1S o) St (KIS (5L o Dy S W en 56

Oilaed (B o = obie oo daen— o pdS Lot (LIS

P04 BT 5 b T BT Sy S 4 oS o geslegm U Sl
SR AN g IS Gl 0 Jobe wdaw y JWbes) o S

el be = a3ls (05 sames Dlay — (63 500 4y 5

IR I PIS RS Sedd (g e S glie (sl s S g s
OF ook (A 5 50,00 8

P i = e gL e — s (S

bl slaosle s arteadl 35 0 partoa 1 putios) Sl

il b= 55,5 o3l & sl
kb 500 55U S oS NS K S el by,

SRR 5 g g e g Kl A Y

Sl e — S e i e — s S e

) oslod ¥ Jla
PFAY (b § smb

o o

ISSN 2008 - 7462



P s \
3§ (5t

R A, v by,
| SSN: 2008-7462 s .&61%%

S S Jelr T g
SE 0L Sl et J9gmo gk
VRAFYY : 5 goee anl oyl g g3 o815 1 kel Lo

P 25 Ol

‘}{‘J?;'WWGK.&J)‘)‘}»GAWGM‘} )L“..:«.;‘) k;hujwd‘))"(d}m)jfl

G g oSl 3lgn ol 5 pkige saSisls Nt $AL Lo, S5
alfjle;,&m“d;,}suw,ﬁ@w,,&m; Nt sl jaxr S
sl Jlo 35 50Tt 50 Agiin skl S0k Sl e S
A g3 p ol ¢ grige 0 a1 €31 50 5 (655 Min 03 K skl g Sl s 7S
A o33 b o813 ¢ grige oSS (3150 5 (55 Men 03 S skl dor ) ses Ao S5
A o33 p ol ¢ prige 0S5 3150 5 (55 M 03 K sl g3k o Slde dw S
Olgin! o o313 3 50 wnikigo 0l stz o sdge S5
Olginn! _anis olKils 03l g pwdign 0 il Sl 315 B b Lo ydass 57
lelW}rl;a@:dla‘alfjdj))te@x@a.&ﬁdb skl S e S
A g3 b o813 ¢ grige oSS (3150 5 (555 Min 0 S okl S S ol g S
A 33 b o813 ¢ grige oSS (3150 5 (55 Men 03 S skl Aoy SIS LS e ST
e 333 o83l ¢ gurdign 0aSCil 3l n 5 (555 lke 03,5 Skl Sl dame 55
dghen w93 b ol ¢ pundign 0 a5 3150 5 (55 ke g S NIW Sl gy > S
e gp (3551 4 515 GBS J9gue Sl e S5 1 o0 Sl 29

http://www.srst.com > s o 43l (1SC) 51 es 654555 5 p ke (sladlaie bulS 53 4,25 oy
VWO § ey Ggis — 4,25 53 — wdign odSKils — dgin s gd 5 olKtils —dgn 1 LS
http:/jmum.acir : Colw ©y Gour@UM.acir @ Sz Syt OV —AVEFY Y 0 LS5 AN S YF @il

Ww})fa\i‘ub@bm‘qu?w‘}ﬁzyl%



13

27

41

53

69

85

97

105

Sl e — S

aslbls ) gais = msl5 o0 S Lo e

SRS = S Geg

S5 s0e Sl¥lcast o = ol i L

wl,c‘;w&xw—ﬁ);\.?v_}lﬁ.jvbls

Obslrads 25 5

w.&u ‘5.:},0:» QLQ.:J_ - LS")W 4._»)._0:»

el e

e Lo e = e g

w331 JLsle = (3,8 0358 sl

Sy e ol — et e
ECE

—on s 2024-T3 (on s Il SUIT ol sl 1S isls)
RGP S PEPTNCIV P

Sestial b el oilas oasprne dl dul b (Scalusgo 5 oo 2
Sd5 bl

ot Sl sl s s ol kS SUles S5 ot e
Al-17% S 5UT 3 o (55058 5

Jsdoes 5100 D3 50 as gy dul by b 0L a5l
rw't-' b plass

Sl St Sl ladlid 5 e Sl S Olpe L6

Codedso 25525

Lo 5 Lo T aoubLT oS ded S5 dw S 0 (goslopo 5L ctle
Sl OF Jsb Gl 5 SRl s 5 S B o

S5l slas )8

)r}jj—d_i:.» L;c.L.JZ Lﬁ_?‘:'f'{":_‘” CA.AJLL: 6';4 wLﬁ ‘J:M-:Jj-l 64—\:.@_7
Ol oo (35S 5 65,018 Lows p

bl slaasla 53 e T G5 4 own T bl JLas]

ol sl B ST WS 5 S0 SV S SO ol 5 skl

S 5w Shale e a3 L



TP oplad godd 5 oy Sl e s sy le ebigs (g4

952395 4 Caglio gy 9 2024-T3 o gd T SWT (oo bowsdly (g ysI1 s L™
*OT aw Do g
Vsl s D S5
oS>

2
oslisal 3540 Eol S Cosl 0 o by Lo SN ST gy oS0 2024-TB nteo JI SLIT o o i ) 3
bt wslizd gl Mosl Gl LDC Ol mio s 30 o relS s paslly oSl e liess oA (sl iy 551 1 bl S sl
it A el Sl 4 Coaslio 5 leaeds S eildos] meiccid 5 Ol oS (Sla0 3] SaSw ladisad S5 40 Canslis
ol aellln s i S K Sor S5 (eboenST (54 Y 50 woin 5 s (S35l 58 3ty Sl A e Ktd (S0

blon 2 S 2l 5 S35 40 Cooslio s pplosdly 25 i 2L A5 S g 45 isl OLE gl

S35 (2l Jske o 1T ladly s S lest Suuls” (sveilg

Plasma Electrolytic Oxidation of 2024-T 3 Aluminum Alloy and the Study of its Corrosion
Resistance and Tribological Behavior

H. Fadaee M. Javidi

Abstract

In this study, plasma electrolytic oxidation of 2024-T3 aluminum alloy was investigated. The electrolyte
used in this investigation was an alkaline solution containing additives of silicate, phosphate, potassium
hydroxide and glycerin. A conventional DC power source with a low applied voltage was employed.
Corrosion resistance of the oxide layer was investigated by means of Tafel plots and electrochemical
impedance spectrometry. Furthermore, the wear resistance was investigated by pin on disc method. The
surface and cross-sectional morphology of the oxide layer was also investigated by scanning electron
microscopy. The composition of the oxide layer was studied by XRD. The results showed that after
plasma electrolytic oxidation, the corrosion and wear resistance of the alloy are improved.

Key Word Plasma electrolytic oxidation, Aluminum alloy, Alkaline solution, Corrosion.
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Thermodynamic Investigation of Pack Aluminizing Process of Pure Titanium

H. R. Karimi Zarchi ~ M. Soltaniech ~ M. R. Aboutalebi  Xiping Guo

Abstract

In this research, aluminizing packs containing NaF and NH,CI activators were used for aluminizing of
pure titanium samples at 1100 °C. The results showed that the layers of TiAl;, TiAl,, y-TiAl, a,-Ti;Al, and
a-solid solution are formed on titanium samples in both cases. However, the weight gain and the
thickness of TiAl; layer in treated samples with NH,CI activator are greater than those when NaF
activator is used. Using a thermodynamic model showed that the partial pressures of aluminum-
containing gases when NH,Cl is used are much greater and accordingly, the experimental results were
Justified.

Key Word Titanium Aluminide, Pack aluminizing, Thermodynamic model, Aluminizing reactions.
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Slope Casting and its Combined Effect with Qualitative Melt Treatment on M or phology of
Silicon in Al-17%Si Alloy

B. Korojy K. Ghorbani

Abstract

Inthis investigation, the slope casting method was used and its combined effect with melt overheating and
melt treatmenton microstructural modification and hardness of hypereutectic Al-S alloy was studied.
The results showed that the combined method |eads to the refinement of primary silicon and a change in
its morphology from plate-like to quasi-spherical shape. In addition, the modification and refinement of
primary silicon increased the hardness of hypereutectic Al-S alloy.

Key WordHypereutectic Al-Si alloy, Cast structure, Slope casting,Qualitative melt treatment.
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Pulse Current Efficiency in Coating Process of Gold Nanoparticles from Potassium
Dicyanoaur ate Solution

P. Vahdatkhah S.K. Sadrnezhaad

Abstract

Comparison of the effects of two substrates and additives on pulse current electrodeposition of Au nanoparticles
showed that using indium-tin oxide instead of Cu and cysteine instead of potassium iodide can improve morphology,
current efficiency, photocatalytic effect and increase the number of nanocrystals. The examinations using the field-
emission scanning-el ectron-microscope (FE-SEM) showed that Au nanoclusters appear on the Cu surface when pulse
frequency increases from 50 to 142.8 Hz and potassium iodide additive is added, whereas both the coating thickness
and the current efficiency increased with the frequency of the pulse current. As current density decreased, the
deposition thickness and the cathodic current efficiency decreased from 10 to 2.5 mA/cn?.

Key Word Gold nanoparticles, Pulse electrodeposition, Cysteine, Potassium iodide, Cu, Indium-Tin oxide.
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The Effects of Mechanical Activation and Sodium Carbonate on Kinetics of Carbothermic
Reduction of Molybdenite

K. Sheybani M.H. Abbasi M. shamanian

Abstract In thisresearch, kinetics of carbothermic reduction of molybdenite in the presence of different
amounts of sodium carbonate has been studied. Mixed powders consisting of molybdenite, graphite and
sodium carbonate with three mole-ratios of 1:4:2,1:4:3 and 1:4:4 were mechanically activated for 40
hours. The results of X-ray diffraction on activated samples showed that no reaction occurrs in different
samples during milling. The effect of mechanical activation on reduction of molybdenite particle size in
three mixtures having different amounts of sodium carbonate was investigated by the Williamson-Hall
method. The results indicated that the grain size of molybdenite increases with increasing the amount of
sodium carbonate in different samples. To study the kinetics of carbothermic reduction of molybdenite in
the presence of different amounts of sodium carbonate, simultaneous thermal analysis (STA) with heating
rates of 10, 15 and 20 °C/min was carried out on activated samples. The results were evaluated using the
Friedman, Kissinger and Ozawa approaches and it was found that the temperature and activation energy
of molybdenite carbothermic reduction in the presence of sodium carbonate increase with an increase in
the amount of sodium carbonate in different samples.

Key Word Molybdenite, Carbothermic reduction, Kinetics, Sodium Carbonate, Mechanical activation.
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Fabrication of TiO,-Al,O3z-HA Nanobiocomposite by Sintering and Evalution of in Vitro
Bioactivity and Cell Toxicity for Orthopedic Applications

M. Mahmoodi P. M. Hashemi R. Imani

Abstract

For the purposes of this study, Hydroxyapatite (HA)-Al,Os-TiO, nanobiocomposites with significant
mechanical properties, biocompatibility and capability to form surface apatite were fabricated by cold
pressing and sintering. Samples were examined for their compressive strengths. The results of
compression experiments showed that sample A (50 wt.% TiO,-30 wt.% HA- 20 wt.% Al,O3) was superior
compared with sample B (30 wt.% TiO,-50 wt.% HA- 20 wt.% Al,O5). In addition, the examination of
porosity in samples' surfaces showed that sample A has less prosity than sample B. In vitro bioactivity of
the nanobiocomposites in a ssimulated body fluid (Smulated Body Fluid (SBF)) was also investigated.
After immersing the samples in the SBF solution for 7 days, sample B exhibited greater ability to form
calcium phosphate compounds on the surface. In vitro studies showed that MG-67 osteoblast-like cells
were attached and spread on the samples' surfaces. The results showed that cells proliferated in greater
numbers on the B sample compared to the A sample. Finally, X-Ray diffraction (XRD) and scanning
electron microscopic examinations, energy-dispersive X-ray Analysis (EDX), and Fourier transform
infrared spectroscopy (FTIR) were performed in order to identify different phases, to study the
microstructures, to determine concentration of different elements, and to identify the bonds formed in
samples, respectively. To prevent the formation of microcracks and secondary phases, sintering operation
was conducted at 1000 °C. Based on the results obtained and considering desirable properties of
samples, both nanobi ocomposites can be used in dental implants and orthopedic applications.

Key Word Nanobiocomposite, Sintering, Hydroxyapatite, Alomina, Titania, Bioactivity, Cell toxicity.
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Preparation of an Appropriate Coating for Ni-Cr Wire-Wound Resistor and Investigation
on its Viscosity and Surface Tension

M. Mohseni A. Mirhabibi H. Ghasaee

Abstract

In the present work, attempts have been made to find appropriate coating by testing different compounds.
Results showed that the optimum enamel is a compound with 1 wt.% cobalt oxide, 3 wt.% chromium
oxide (in addition to hundred percent) with the firing temperature of 840 °C. Constants of VFT equation
were determined by examination of melting behavior of the optimum enamel and measurement of the
transition and softening temperatures (Tyand Ts). Results also showed that in the firing temperature, the
viscosity of coating is 10*° Pa.s, the contact angle (wetting of melt with the ceramic substrate) is 135° and
the surface tension of the melt is 245.1 mN/m.

Key Word Wire-wound resistor, Enamel, Ni-Cr, Viscosity, Surface tension.
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Joining Aluminum foam to aluminum plate in sandwich structures

A. Taghizadeh Tabrizi M. Azadbeh

Abstract

Structural sandwich beams are widely used because of their high specific stiffness and strength, noise
reduction, thermal insulation and impact energy absorption characteristics. Conventional manufacturing
method of composite sandwich structures is completed by a separate adhesive joining stage by which the
composite faces are joined to the core. In this investigation, liquid phase sintering in the Al-Zn alloy
system was used in order to form a diffusion bond between metallic foam and plate. Joining treatment
was conducted at 610 °C for 30 minutes in an inert atmosphere. The shear strength of the joint was
measured to be about 4.8 kPa.

Key Word Structural sandwich, Liquid phase sintering, Metallic foam.
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Microstructure and M echanical Propertiesof a Low Alloy High Carbon Steel Processed
by Quenching and Partitioning Process

A. Shirali A. H. Raouf S. B. Bonabi

Abstract

The quenching and partitioning (Q&P) process is a new heat treatment cycle to produce the third
generation of advanced high strength steels based on diffusion of carbon from martensite to retained
austenite phase. The application of this process for various steels leads to a remarkable combination of
mechanical properties including high strength and good ductility. Using this process in automotive
industry causes better mechanical performance, greater car safety, weight saving and cost reduction. In
this study, a low alloy high carbon steel has been subjected to Q&P process and its microstructure and
mechanical properties have been investigated. The results showed that the microstructure of the
quenched and partitioned steel contains carbon-enriched stabilized austenite and carbon-depleted
martensite resulting in increasing the strength of steel with an acceptable ductility. Conducting Q&P heat
treatment caused the retained austenite content and the hardness of steel to increase. Fracture in
specimens treated by Q&P process was of brittle type and their fracture surface was considered to be
quasi-cleavage.

Key Word Quenching, Partitioning, Retained Austenite, Martensite.
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