23-12 .go e L o less 6 0,93 1398 i d )l 9 (2398 Wlrsl 395 9 A lw iy Alxo

D9 3y (sole doliolo 90

o 3l S gd g >l ;
ORI 9 oSl (qwdngo /

www.smeir.org

Fe-Ni-C-W (5,09 “ow gibgy (Swillo (plgs g ) lwi ) » pguilid pais 1 owyp

Teolaw (wlee Tyl 0,8 03155 Loy dozms o i g80Lo jguaine

Sl eoleiol  cadll o131 olKitils o culoma jos axlg a8 iy pwdige Slidiod S 10 ) il )5 gzl -1
Sl eoleial o codld Sl5T olKiils ¢ pdmo o alg b iy candigo Dlagios 55 0 ¢ Lolbiwl -2

khanzadeh@iaumajlesi.ac.ir 8631656451 i, 35000  cddoe 0 *

oS> Wlio Sled!

"

G5y 8T I sy y90 FENIC-W (605 conw by (SlSe (ol 5 Llagy) p poudlis jaie 1 allis ol o
30 Jothe b ale ST 5 S pnilind (S 558 o5 558 8l Slayos 3l S  last eolinul 3,50 (slasg 2SIl
o3l dimey Joli 1 iged hgr 1 jlislug, a5 obs (ylas g islun, mls owyp el Cews a5 6013 542501 51 el
a0 (Jyame cotinl) (ol aiej ol 2 wisas Gogz 36 ,lislugy, a5 (o )0 05 a5 5 oailadly coitl 3blis o Sj5m

JolS (st allis

1397 ols e 1icdl o
1397 je5: 58y
1397 wianlicyle o &)

Slases)l5 5| St Loy l5 &5 ol Lt EDS bl gmlis g ool pmizmad 5 odibendly copiins] 5 ppii e sblie ol yan o 9anls
b ol sdel D939 4 pasli slaas, IS Slbl )0 ilSis slaan )5 5l B Cizren aiies ySS gloag,lS 5 pgilis S &5 S,
ST g 5K 9 )5 gl a5 w3l waiin] Jols 2 g 1 diged (g 8 10 09290 slojls a5 sls las XRD U1 ol a8
A sl Bblie (o (nSle 1 aigad sz 518 0 a5 ol (Lt 550y (mie (e 2y 0903l 5l el @l g psilin T

Sy ] 3blie e Sl 2 digei (g 18 30 izan sl 804 HV Ll 55 e bl 5w :Sile 9 714 HV
oS 3l s C UsST, aomies stk 09051 51 ol gl bl o 565 HV 555 Lo 3blie i 5ailae 5 035 334 HV

sl O RC 1l 52 igai gz 18 i5ew (p:Silo s 42 RC 15 1 diges g 5 5w 0 Sileo

Effect of Titanium Element on Microstructure and Mechanical Properties of Fe-
Ni-C-W powder hardfacing coating

Mansor Sadegi Nasab, Mohammadreza Khanzadeh Gharahshiran®, Abbas saadat
Center for Advanced Engineering Research, Majlesi Branch, Islamic Azad University, Isfahan, Iran
* P.0.B. 8631656451 shahre majlesi, Iran, khanzadeh@iaumajlesi.ac.ir

Article Information

Abstract

Original Research Paper
Received 23 July 2018
Accepted 27 September 2018
Available Online March 2019

Keywords:

Welding coating
Titanium carbide
Hardness testing

In this paper, the effect of titanium element on microstructure and mechanical properties of Fe-Ni-C-W powder hardfacing
coating was investigated. Electrode coatings were made by a combination of iron, ferro-boron, nickel, ferro-titanium, tungsten
and graphite powders. The electrode core was obtained from the E6013 electrode. The results of microstructural analysis
showed that the microstructure of the weld metal of specimen 1 included the matrix of needle-like martensitic, residual
austenite regions and carbides, while the microstructure of the weld metal of sample 2 consisted of austenite matrix with
martensitic and residual austenite regions as well as carbides. The results of the EDS analysis indicated that the carbides
consist of titanium carbides and tungsten carbides. There are also some tungsten carbides around titanium carbides. The
results of XRD analysis showed that the phases present in the weld metal of samples 1 and 2 were austenite, martensite,
titanium carbide, tungsten carbide and titanium oxide. The results of the Vickers microhardness test showed that in the weld
metal of sample 1, the average hardness of the austenitic regions is 714 HV and the average hardness of the martensite regions
is 804 HV. Also in the weld metal of sample 2, the average hardness of austenite regions is 334 HV and the average hardness
of the martensite regions is 565 HV. The results of the Rockwell C hardness test showed that the average hardness of sample
1 weld metal is 42 RC and the average hardness of sample 2 weld metal is 49 RC.
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two different magnifications
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Fig. 3 Optical microscope microstructure of sample 2 weld metal in
two different magnifications
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Fig. 5 Electron microscope microstructure of sample 1 weld metal in
two different magnifications
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Fig. 6 The results of EDS analysis of the sample 1weld metal from the points indicated on Fig. 5h. a) Point A, b) Point B
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Fig. Results of EDS analysis of the sample 2 weld metal from the points indicated on Fig. 7b. a) Point A, b) Point B
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