66-61 yo e 12 o louid 14 0,93 1393 Sddaml ()0 SulKo W Iigo Ao

-V AN PR WITY N .

= -
4 . A
O3 Sl (qwiigo = 5
= L1\
mme.modares.ac.ir j,.;‘g;:%;

S 3l 95 ¢ oub el TIAIN jislogib ibg Sl olgs a5 2bjl
XRD gubs Judoo 31 oslaul b b p

5 PN 4 . 3 . s 2 . 1 . .
HS}A&IjS‘?MlchJymeh‘ﬁawdes‘ aal\,d.‘l..\..\.:x.ol‘ab;?.\&uun

Oyt eyt i oKl dine g (58 00> lgegil o 1SS (ggmeiily =1

O eyt g o8 (pussipe 5 (518 ouStils eigfgllie putige sl =2

Iy S el ixio oKy (55y9lie g (ne 01l dlge tige Ll =3
IR myte oy oSl wtine g (o33 oSy wlge g SlSe wtige Ll -4
252 0,5 (g o oSl dlge lad,bd cprdaw (wdige liwl =5
zadeh@modares.ac.ir 14115-143 ., Godio o)ys ™

s Do Y
o3zl U oy slosly) 59y 0 ol pois pasosll 3 2 o Ly gy (Slse (olss (S oyl elin ol Gn SIS ping, i
56 5 oleows (IS sy clo sty 5 oslizal L TIN o TIAIN Jisluglb (sla sy ssbaie ol (sl +a8bise oSl 5 3l 9ol 5 11339932;: ég :ﬁi
Uy (S dge sy a8 GliiaY aBle jpon Y (S oly b ublie MhoaiS 5 lewdly SeS 4 1393 100 09 ol > 4
@l awslie (gl ad Sl &Y sl by AV ke (R Sl eslinul b sl S e @ (V5 @Y 5 & TIAIN jlslugl 57l 15
@l a8 ool Glee JouS (odngy (oSl oSg Sue g (xS ()WL laolSia Sl (Bl olie L ossl cussy oS gin g
Iy sy (SolSe ols agdds Blgice gy ol odal Canty (slacSly Jlos g (Sl 5 bl el Sl edlitl oS 3yl <Y ol
Jelos Sl g il soslges Sl g MBI L (S6lle (olss (oo L) Ll el 55 58 oyl 3590 (S sl e ol o)

. s e . . L one ) - e e ) L TIAIN jlslogl i
Cpl A )3 A5 4B )T 000 (5 yek A 0518l 5l Llul s «(gysh il oy wilowy SIS 9 (55)55,Sue S ptalyl gn hliske SERED

B Llas odlitul 3)50 SU Y blge (Sl old (&S bl g awalie (gl (o)l g @ woBrent hg) g Wlgi e by,
2,8

Qualitative evaluation of mechanical properties of nanostructured TiAIN
coatings deposited on cutting tools by analysis of XRD results

Hassan Elmkhahi, Amir Abdollah-zadeh?*, Farzad Mahboubis, Alireza Sabour rohaghdam4,
Kwang Ho Kims

1- Department of Materials Engineering, Tarbiat Modares University, Tehran, Iran

2- Department of Materials Engineering, Tarbiat Modares University, Tehran, Iran

3- Department of Mining and Metallurgical Engineering, Amirkabir University of Technology, Tehran, Iran
4- Department of Materials Engineering, Tarbiat Modares University, Tehran, Iran

5- School of Materials Science and Eng., Pusan National University, Busan, South Korea

*P.0.B. 14115-134 Tehran, Iran,zadeh@modares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper The purpose of this paper is a qualitative evaluation of the mechanical properties of
Received 05 Decembers 2013 nanostructured titanium aluminum nitride (TiAIN) hard coatings applied on cutting tools using X-
Accepted 30 October 2014 ray diffraction (XRD). Deposition of nanostructured TiAIN and TiN coatings were carried out by a

Available Online 01 October 2014 pulse DC plasma-assisted vapor deposition (DC-PACVD) and a high power impulse magnetron

Keywords: sputtering (HIPIMS) machines. At first, for enhancement the adhesion of nanostructured TiAIN

X-ray diffraction (XRD) coating on the steel substrate, TiN inter-layer was deposited for the all samples. Nano-

Cutting Tools indentation, micro-hardness tester, and field emission scanning electron microscope (FE-SEM)

Qualitative Evaluation were used in order to measured and compare the qualitative results with the real and

_l\lfz'eo‘clf’:‘agé;?:EQrOpertles experimental values. The results indicate that XRD pattern and their analysis can be a suitable
qualitative method to evaluate the mechanical properties of the coatings. The lattice parameter,
micro-strain, residual stress, texture coefficient, the crystal grain size and density of dislocation
are used to demonstrate the relationship between the mechanical properties of the coatings and
the XRD patterns. As a result, this method can be used as non-destructive and inexpensive method
for quantitative comparison and evaluation of mechanical properties of thin film materials.
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1- PACVD

2-PVD

3- Nano-Indentation

4- XRD

5- Hall-Petch Relation

6- High Power Impulse Magnetron Sputtering (HIPIMS or HPPMS)
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1- X-ray diffraction (XRD), Model: N8Bruker.

2- Nano-Indentation, Model: T1-950 Tribolndentor.
3-.Knoop Indentation, Model: Matasuzawa, MMT-7.
4- FE-SEM, Model: S4800-Hitachi.

5- Bragg's Equation.
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1- Scherrer Formula.
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