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2- Stainless Steel 316

3- Additive manufacturing (AM)
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6- Spark Plasma Sintering (SPS)
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1- Vacuum Arc Remelting (VAR)
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1- Valance Electron Concentration (VEC)



s
{

Sy b wd gy

olnl @S ) (oole (pozl Ol Las! www.foundingjournal.ir

K

el oads pseia A olul 5 ¥ sz 5o 5w b 5BCS aels Jolxe o ¥ Jsaz 10 VEC Lulul y sul> Jslxe £
3 I3ges ! oo Caow (JSE b 5o 651w dels la Jake il a5 wiS o ol ¥ USE o Agp eires
IVP-Y el o)l 58S Ay 8 Lulpis jo LSes 4 bles dels Jslos a5 conl opl [Slas oS ad 5

[yv] VEC Fohb laae ulul psel> Jalows (Jbang 574l con i =Y Jgu
VEC= A FINYSVEC<A VECS #/AY VEC i

FCC BCC + FCC BCC Sl S 56

[VF] YU oyt sl jo Joimo slosls s S0 A jial )by jladie ads Y Jgo

A<-IYY IYESA<S./a7 A>- /4§
Sl SlaS 5 &30 55 el Jalora 638 S5 dal> Jgloo
4 SS-PI 1-- FeCoCuNiAgGe
0204 A55.Guo 2-- FeCOCUNIAGAI
# |C-Pi 3-- FeCoCuNiICrAl -
= |C-Guo 4-- FeCoCuNiCrAlAg
o1 | ZAM-Guo ] "‘,
1 #BMG }
= S5-AM =
; ® Designed SS
0 * _Eg
0.10 _ B u
el
0.05 4
o
0.00 T —T T B T

0:]4 0'08 012 0116 020 024 028 ' 0:32 036 040
a7
IV T ost o3lasl GBS ol jo S gl a4 95859 2SIl VS Jlogas -Y 5o
b aazin g yow -Y-Y
93 &80 5l el wo o A% (Vb osls wo o b g gy 5 5y9 casslS gymlls S b YL (g9,5] LT adsl s
GRE-200 51,5 abusg 4 g3l lakad (g 50l ol .ol ons ools Lt QY IS5 )0 45 W6 dgs YIS s
Cot owgd dame 9d 0,65 (6l ¥ Jga a4 amgi b (o308 Sladad s ol plol 5,5 ¢/0 00 ) 30 LAND oS ,%

G99 olionds oS 5 el s 4 B USE gllas )5 YoV Togu (39 b JSE (S diged Cules 45 5 0l plol gd



s
{

Sy b wd gy

olnl @S ) (oole (pozl Ol Las! www.foundingjournal.ir

K

5,90 Varian &S 15 730-ES Jaw b CICP) Sl ouds caim slowndly (o cinbs 3, 5l oobiinl L YU (g9,57 5L
PHILIPS 5 5 PW1730 olftws b X axisl (ilys yge5l 5 eolatwl b (sy5b Jtslo 5 bojls cwyp 08,5 )18 )y
A5 e log g o3hasl cazm ,0 YO-AD Lialejl sagase VO A zge Job L CU Ko g5 5 olKsws ol (sla o .0 plouil
oolaiwl b .ol ploul Origin Pro g Xpert gla,l58l ¢ 5 30 Jloges py g Judod il Ol a il ) gas 0 o[-0 cos 5 &

Al e ol astice slajls Al ol elyb Ve akaly

= (é X Sirfzg)l/z O+
4 sl Sy a3l 0 5 sl Sl il g50m0 S g il o y zge Job D aSes <ol Sall o cably o
<S8 3 NEOPHOT 32 Jao (5,95 295w Sca 3l oy adg Vb (09,581 5T JLslo 5,5 5 (59098590 (om0 polaie
Jsloee Lausgs Wadigas s oolicsl TESCAN 8,5 VEGAS _tug, 9,8 sSss,Sen 5 CARL ZEISS JENA
255 9 et oSl S asb VY U A Sl alold g 4z B Y U Y yloy o HCEEHNO3:H20 = Y:):A
creelis &5 15 MIP CLOUD 13381 o 5 51 ooliciasl by cpaizean s alosl MAP o (EDS) X §5 55 (65 S5 b 55 yolic
Sy slagil g o a3 (6,5 el FIGH a5 IMAGE J 1581 o 5 5l solazl Lo aseis (63 duo o Lwl of5ls
3599 (e oy p pehiie 4 ad el (agy (F9SIlg (6)95 L9Sws S polal (59, p ()M elide g 4o T
s oolaiwl VO S 5,5 5 105,L lej 5 V KO Jles! (55,5 L KOOPA =5 16 UV olfiiws 51 VL o951 5LIT diges
2 S5k S s g ab g pSejlail 4 e B (905

AICOCrFeNi YU o 5,51 5LT cole Sj9 doyd dwloee -F Jgo

@l B | (S ) 0) Srgaeys | (1) Gigveys | oSl anly | (Use 2 p)S) ool g | (D) (ool weye | polie
YV/AY + V- Ve/f2+ ) JARY S OY - /#Y Y#IAAN Y- Al
TYIAY \ATARE </YYYY VY\YAI#EE OA/AYY Y- Co
FYYY Yelp Y-s ) Y/arY DV/ARS Y cr
TO/vF YY/NY <IYYVY \RRIA OOIAYO Y. Fe
YVIFY YYIVY </YYYY VYYYIASA ODAIFAY Y. Ni

1- Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES)
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High-entropy alloy AICoCrFeNi: Study and investigation of the microstructure of the alloy produced by
vacuum arc remelting process
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High entropy alloys (HEAS) represent a novel class of advanced materials, characterized by the inclusion
of at least five and up to thirteen alloying elements in near-equiatomic or equiatomic ratios. These materials
have garnered significant attention from researchers in recent years due to their unique properties. Among
the various methods for producing HEAs, the vacuum arc remelting (VAR) technique stands out for its
ability to precisely control the melting process and rapidly solidify the melt, resulting in superior
microstructural homogeneity compared to traditional casting methods.This research aims to produce a
homogeneous and uniform chemical composition of the high entropy alloy AICoCrFeNi using the VAR
process. The study investigates the microstructure, elemental distribution, phase composition, and hardness
of the alloy through a combination of optical microscopy, scanning electron microscopy, X-ray diffraction,
inductively coupled plasma spectroscopy, and hardness testing. The findings reveal that the AICoCrFeNi
HEA forms a solid solution with a dual-phase BCC+FCC structure. Additionally, a petal-like morphology
with dendritic and interdendritic regions was observed in the micrographs. The MAP analysis images
demonstrated a uniform distribution and dispersion of the constituent elements. The experimentally
determined weight percentages of the elements closely matched the theoretical values. The lattice
parameters for the BCC and FCC phases were calculated to be 2.868 A and 3.578 A, respectively. The
hardness of the bulk AICoCrFeNi HEA was measured to be 505 Vickers.
Keywords: High Entropy Alloy, Vacuum Arc Remelting, Advanced Materials, Petal like, Dendritic
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