J&dly aglils 151.0
:|q.n g (.(jquLLD «\uwnidno

WWW. lran mavad com




35‘,1&11:’:&.“. i

;U.Jl >
. d . O 3l S o
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o 31‘9‘
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

B (3 IWT gy 4 FersCrSizsBsPgy (T a4l Bygel SWT ules

oM

(SilSe g5LslT (ogy 4 g Ceasd o)l Liws adgl Slge 5l eoliiwl L Fe76C;Si33BsPg 7 )90l 5LIT ubizs ol yo
2 208 adgs Bgal b aoys AV L G jgal 518 0081 hail cow ( SLlSe 3Ll el Yo jlam 008 oy
Fers. 5l pims 13 008 Bygal 9oys 5 (35381 Slse imon 5 Jlosl Jaeadl 13U e (o S
Sl Vo 6la 05l 10 0y Qo) SO uizmad § (35955 g 085 5] yheead] Cot  SGilSe (6 5LwsIT xC7Si3 3BsPs 7Py
cov glusldl a5 ols las KRD) Sl g5 (e 3Ly hg) @ loy0s (655 » )b Log; Slalllae ol ploxil
O3l o (5951 el o (7208 S b 1 0o pe 9 398 (00 (5 Al S e hal8l i (59555 yael]

D ey 59y S9N oSy See Sl oalatul b e yog (6551985500098 (g0 D Alliny S l5e

oSSl 65 (i il “_é)yJ o,y ‘O.m—l G (Sl L.;)‘L,;‘)‘LJ] “_’9)9»] ')"L:.ﬂ 1golS sl o3lg

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5‘,1&140;!“. .

I
} o ' ‘;U&J h}:’ 31 28 o
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV
doddo

WSl S )b el b il e aS Bygel 5B g sl wls o aS Sl ;5 58 cl oals LSis Lol 5> g0 5 518
(81 4l a0 5815 b Lo i 5 S5 Mt sl 38,8 (on S8 s (5 o3l e b Ty 52 59 ol o Lo a5l
J o a0 e eolatul YU sles o 98 o oy g (S Sl (slos )5 (gly a5 ail (o yho ol Ll B ygel 56 0oy
S Bygel Gildl o9 (oo 4ty 5oy8 s ()] Slan 5 05 e dgame G U]y 6k sl Syt (g8 b aden
o2l al Bl lajld] .caul dojous 4 oo B gl 5B as o 50,00 gl wils a5 0y cw Sl gl 508 las ol 5l e
ol 098 Brbp waz adg sle (hsy sean 45 34 dszs b T adg 0 ale Cusgue aldl AT Wl (sl ehas ol

A5 oo SaS by Cydgae

o R (s Sl

s azdl o glast ool b SRS, -3 AHEN SESR . | SRNENSIN, < SIS L. o0 byl
ST s (Sealizdge i (ols> 5 ()5 Dlows] olfiss Lansgs oads oald (55,1 4 (SilSe (g3LuslIT o By50l 51 4 (s
Togeile 5 5 lymal bawgs (SlSe 5L b g el e s ud el St ol 5 Sealinaga s 3l (S
J)‘L?U‘ LEL"; (\) Jub; L)a.?uwo ‘5‘»}> 3& LgLQ W)O d)yoT )L,..ﬂ J.,S.w.: 6‘;: ol J.Jé 50 [ OT [Y] Sl 00 wr
51,00l 5B G (V) ceuS 5 (6 samms JSid Gl 39i5 ol o 40 ol opylE pas (V) oases LS5 joble e YU e
S5 45 Wakiae ik eizren abl ad Al )S 5l e e (ad B)sel wnld oS 0sd oo S5 Sloy (St Bl
51 g5 By sl oo Gl (i S Cgee LS5 L aSld 3 (65, (o Ken Jlay S il ()5 Sl
3Ll 5 (grmsy Slalllas 05d Joas Bygel @ Wl oo (Jbiw S L5l ad g g0l 516 0l5T (6530 51 Jbws )57 L
Fe — sFe_Cr .Fe—B (§j)>5“> 6L® W J.AL...; aS Sl ooy rsl?u‘ é.)&a Ls)lm)u] “4"‘"9') 0 J...J}: O"J daLs d)g.cT
Fe—Nb—-Si—Cu-B .Fe—Al=P—-C-B uwila J;> sz yuxen gFe=Si—B jFe —Zr—B ;> aw g Zr
oaJg ledal olKisls jo Sl gileill] lawgs FE=Cr—=Mo =B =P =Si—C S5 L ool ab &gl 5UT 0L oo

1-schvarz

2- janson

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5‘,1&140:&.“. .

;U.Jl >
. d : ORI ES o
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

ol oig G0 )lS olsS 097y Cel (o Sz (YL 5 slyls FE-SIP-CoB el ayly B jgal SLIT olss Jlazl ooy b
a8 oy Cuagd i Jg 05h oo olsS dgmp Sl 63,150 p0 4z ST LT jolis 093l sl e0gai Sxio | S
Fe-Si-P-C-B 8501 5LI1 (g2 5 <ol 4y Gzl 0 55 (nl 510387 (oo ol 1) ool (g (i sl (25 0 yheges
o oo il a5 el 0 LI Cpaizad el Cead oyl o] Al olge 45 el o wislsy SuilSe o3l s, b

28 et Pl 5 bl s anl ] sl )l 5 Bl 8 (S3538 Slse 5 ol sl Jid 5l 6,500

DR (N9

s S 515 0550 paie 50 5l (oS O jso 4 a5 ol eolatul ol adsl Slge I adgi anse el jslaie 4 G (nl yo
Comd 5318 polie (92 95 (o0 ooliisl (alls Oj50 4y polie 5l ST S 5 0l (5 and sl Vgamo ol 009y o5 63U
ol s 5 o)l g lmiil clo Al Sy 4 jaud Lo 5l polie can eisres g Cnl 5 Cwdd G, abgs OluS 5 4
Fer6 oS5 ab o)Lt S a5 LYs 5 (6 y9y0 cdllan ol st oolisisl oS 55 S ppm 4y 5D Lonam 5 1) il S
25 ol polis | pasin 55 0oy & Sl e (0l (S8)5 I8 s 5 09e5] 9)90 Bei cnl 55 (CrSia3BsPs 7Py

2 0oLl V Jgozr 55 4 adsl olge 51 5T s 3o yolie (al oll Sz 31 50 5 Shed ol

adglslge Logls (e 5 gon Wl =) oo

() ools (Mm) ohyd o3l | obewd old | S/ paie pb
14/4 -0 Fe ool
39/3 -\ c oS
9/4 -0 Sic pramsbons 415
24/0 Ve B4C sz sl

Q9 BRR FesP ool i
29/ Vo Pb e

QULS (5ol A o LBl S 095 G (nl 0 S (0 LS 05 4 Sle pls; lpie 4 45 Bl (oo (s0lse 3l Vgane il S
2500 5 1) e (g, G a8 cal adgl Slge 2 oS 5 S (s

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5‘,1&140;!“. .

;U.J| >
" d . U= 3l &S e
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

G 20 yd Sy (59938

5 S ool Elad il cad s 4 cuie Pl Lo, L IV el by 5 aSis jo by sl 0o )s 3929 b o e
e (Sy9 doy o b FezexCrSizaBsPe 7Py & jso 4 T oS 5 50 ol b Vb b (655855 58Ul BB imon
4 (o938l oole S plgre 4 oy SLBEI s sl ol Gl ¥ ooz 53 0 39 Slasiine (L85 I8 ow)n 9j90 g s
5 s e 53 e (o el b calie gy O] Ban 5wl (oo 358 ) end 53 s S a 3T s
el 00 agF olga plyS (5 ,Ka

RV PERWIESY

Slolp S oy e nl p atdl Dol sus Qll (S 5 (Seolisga s sl owyp 2 L 3T a0
8 )90 L 9 4nd b onl (SGe (3LsLIT (g, 4 iz ol 50 (Jg el o plmil (93 (la by, 4 Vg 45 o plox]
ol Bl yo el Jelge 5l (o T a0l (sl D90l Sl3E s oo slaanT B og » anje ES 5 ) p
@l Cules b adsi Y adgi s anje popdle (093 lo by, 4o Bysel S bl sle Cuysgaze 5 (S all (o b,
el seaSTo YU coblse 5 SGG (J)l> els 9924 b Fe;6C;Siz 3BsPg 7 g_é)yj )l...ﬂ S0 Szl ] Sl
o ol & WS oo ol 1) Bygel Glasll (50,5 Cajerals (S b5 09,8 i Ol pag IS b Bgel ST wdg ol
009y onl QB! cely Bjaal ST aio )5 sl 38,5 )5 ,o b Jelse ol (5 acgomme 018 3gue 1) 5WIT olss e
RERW o

18 )09) (39 Wy

e e 4 1) a0 Gl 095 (0 104 )5 0 Wl oo g D jge 4 al ssliu] &S S (g5l oSns (6 alaions
ool s aine (Gig aeyd big e Sl ) o B b Jlems gl bawgs (e b aS S LS adsl Slge 5l (5505 bolke
Ly, 5wl o oS5 Sype @ adgl olge jI (S p Skl 4 axg b ad plxl FezeCrSiasBsPsy 3L s
B as S o plonl Slasloee (bl ol oslitul (ol Jgur )3 0d (o (S0l (oo 2 bl 2 9 (650025 5
o ool ¥ Jga )0 zyaie polie 4y adgl olge SLLS 5 g yolic 3l plaS jo 5l j0g 6,5

S5 byl 0,5 0 and cuz adgl dlge (55 -V Jgax

® ¢3¥ 09 sbosd oles oS il yaie pb
V/EE Fe |
AR C Cudl S
AR SiC RVPR L gPUUN T
Y/va FesP Sdd (2
Y'Y B,C a5 g

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5}&;40;!“. .

;u.‘.ﬂ >
" d . U= 3l &S e
8" Congress & 3 " International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

L oonds Gt pg,S oVed i 5l gl olass (6 eguS gil b Bollas ool 395 (g pare sloj0gy (6 adgl LIS I
)"A...i)d..‘;.i)bfs‘:UslfJMLg‘4£W506)15@10m¢6&4£w&b)¢ﬁ; Voo wﬁojgbsbs&du)ﬁ
G sl Sllas 5 ab 4T rizan 5 Tsm 325 5| o3l sle (Fogl S gz Vo sl L sl S e
@ 55,0 35 zays 5999 5 0dd )l dladze [0 D9340 slgr abrize JBIs o Cwlie Lad b 65,1 5 ies b ok eolaul
3 olamedsl 51 e 095 (68 ol 09 g, 5l 4T Wil (semu 4 WL 055,18 HLid cusls aslol asl £o sgas aladse 3o
alaize J30 phaad] g aiils delol asli £ sga 65,1 55 Lied g ool dtan (39,5 b cabdiza S350 S93g0 (slop Az
Oloy Rl Caz 098 (o0 xSl lasldl anld e 50 bajos (ud aeST Sl il w09 (o0 (65T (S 58
B anl o a5 4 55 g oo i Gl o0 a5 2,8 5l (S adsi 6 e (Rl Gl e 4y g Bysel 5y o,
)’lf s uL....uT W RV T r:l:;dl F676C7Si3,3B5P8_7 & Sgod lp 59 b Gcw)‘lf 9 ol 5l cl SO
adgl olge (5,09 bkt a5 ol 4 955 (ol 4 6 Ll g0 adgl (6 diges o ooliul Gudizs pl o Vb ogls b g s
G905 XRD gz 0,5 (hoo Voo jlaie a0 o1 51 g ol aidle adgl (6 diges (JSII w55 9 0005 oo b ol ools J13 0 JSUI jo
o (6,15 Slwl (5,09 bglses 51 (5 10 5 diges p,S e Voo e 4 jb e el Ve Gley s o3l j0 e 0l glo
D e el oYY 0 0 00l Blo gy A (B 55, (610 diged Jb ya 5l es a5 o alal  SGlSe (6 5LwslIT olKiws o
25 g5 Fogll 31 sl g T b1 o S 5 6ol 0 s ol At (ola JgeusS 5 Lo g0
oSl (g axidl § 485 LT
B S dges Glay g /oY lo a5 L XRD) Sl anil 5,85 iolojl ccoVlins )5 o5l uass g bajls oluliss jelate o
(XRD; Bruker Advance?2) .Sl asil §,85 olfiws G 50 p5,2nSST V0T 8 250 Job b CUKq 555 5l oolawl L VS o5
C.'Lu )‘ RLV] IﬁL?U‘ 4> )0 AD ‘5”\"’ ).:‘)J 26 )‘ [ 4.:9.04 65))JXRD ).JL'] LV} lﬂl}u‘ sé}.....a <* oo live U] ).19.»4.' f-v J&u)\) as
dloes fized 9 (6 )lle 25,5 ( I S el )b woVlins )5 o3lail dwlore (gl (Sl axdl 5,85 5JIUT 5l eoel s &
.0 plxsl Excel g Match 1581 o 5 lawgs XRD olSws (sla ool (5 g (oS slo (g .o ool (o 890l auopo

Cadlws 45 03105

3090 e g gl Al [ld) (o5l oS 5 aS I o ls 1B a5 0550 465 LeS e d oo (L] jog Al 25,5 g ails ojlu]
...\.th < 4‘“‘"‘"‘5 u‘)\) L}“")Sj FHEY o)ln.\." aQ W) 4 W) ..\.Jy

36 yS oll cpl Veors 098 oo bogy e Lmvu...IL..w; o3l 4y 3 (g abaly aliwg 4 LSOl andl sl Sy Sod e ol

101553 oo plonil T 058 5l ool § Sy Sad 2> G 3 (SAD (rpy drslxe (S,

1- Crystallite size

4- schrerr

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5‘,1&140:&.“. .

;U.Jl >
. d : ORI ES o
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV
kA
Do = 55 M)
[ cos o

o o Sl S (FWHM) oy 55k el )| chai 1o Sy slige Dol yiSTas caai 1o Sal e oliwe B T 0 a8
A dloee V) 0 by S (6 amio sl 0] peu Sl Sy bl oYy S o5lasl guios ol 5o il oo Lol
oS 1) Fal e seled g,y ol ol Sy ol asls 0 5 collins S ojlasl d ¢ oo oolisl WSG! axil zoe Jsb A
S eole Jl e 50 g 05 b ails ol 5y el 8 )5 &S jead g S O i o Ll wils o by e b ails o3l
a9 3p)l5” Jrazi (6, g, 53k Sleogas 5l (S a8 cool b o pal vl Sk 0585 C iS50 IS s
S5 ot Vb Jelss 51 plsS e 25 03,5 pasiie 53 Wy (oo JIb = gslly Asles ol (oSS g, e Dglis
5 el COSO 1Ko b caslite b Jlins )5 oy, 5 (b SOl anil ol slo Sy (Sod (e a0l 4 az g5 b il e
g oo sleing jebaie cplay g doles ool tANO L calis aSies 25,5 Jilie o

97
B = 90050 + 4ntan6 (2)

el (g gisl BB 5 JS2 4 &S
0.91 .
BcosO = o T 4nsin 6 3)
> 1 d . 0.9A . B3 > B 1 & .
ol Aol b ol walys s 4 = s 5l 2ye 9 M e b b3 S 955 s SING e 2 BCOSB ST 050 il 1o
dwle dl8lax job 4y 1) plaS 1 156 g Sg0d Cpund |y aSiid (25,5 ¢ b cdlin )5 o3lail lg5 oo o0l Canay bghas 5l s ool

D903
Sz 9 &l il

el oo 4 (7) byl o 0uds )| Jglato Jso 8 30,k 51 o (onSe i lo a4 a5 b g gy psbo 2 o] oS el

1
/’L|h2+k2+|2|2
a=5

sin@ f)

0% dawloee (Y‘) alayl) 51 gades sl y0g ‘5!l§_> 0ol Cawd Ay a8 el 5l eolail b cpuen

ZIM
dy =3 ®)

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3.5‘,1&140;!“. .

;U.J| >
" d . U= 3l &S e
8" Congress & 3" International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

Sl Al (55 Ol
les oo Ao oo ,85 el 1y Sl (25,5 e @Bly 10 sow] Cawau M lade

o By w0 yd (ranss
J..oL> XRD C.:Lu )‘ oolawl L: Asull:s) Q.).‘)Q 0944.: ) Jrlb‘ajlg.:w‘ ul’:g) Ja.wy do‘y <° 6)L~>Lw w.‘a))é u‘).u;u
L7165 o )13 ooliiuls jg0 5 alal, 098 oo
B |
K =—"x—2*x100 *)

0 BX

2 aol> gla o o a4 by Iy g lo g ane; sl o @ bgs o a5 4 By g Bo el (pyek 56 oo KT jo a8

Slewl are oloy 3l e B3 390 6 Ages 5 6, BLewl I LS dges 4 bgpe i 4 X 90 Glo sl ool il 565

B oS Voo 5l o eh 5B sl sl Cawd 4y e CenclS alol> (A ) Bjgel 5B doyd 4 o, Sl
®= 100 —Ka )

SHbSle 2y (o

Slp olsr ol Caenl Lo a4 pumen g aiil oo S leg, 6 o Gud 4 (Sl 5 (Sod eles s Ll
oy sk cpl 4 Gl loye5 5 oYL Gl Sl Slee JL8; g o il sl iel)l s bLST T oMbl las sl IS
wZoiS L SEM jglas (3951 cas @y sl o plosl (SEM) (cgy (59 iS5y ;S alonsy &2 5355 1050 s35)58 090
3,90 SEM ol8iss 23,5 &y90 b o] 5l (600 paal o 9 didd gjlo oolel g 20 g Mb b (5,09 sladiges ol
5 ol g gL Y B Y o slasldy jo olBws opl 0,Shes ol oo ol jez oKiils TA55VP Juw (yae3l ol 5o oolasl
9).~09)i~c\ wlﬁu BERTPLLT) 6[.&: 4.:54;.: )‘Mw‘ )OAS..\M:L LsA).AA?JL’Y u_i..iw ‘-’)‘-\35)-")4\" ””” @Lo.j)).: 6‘)10
oKws )l e ‘b)...vlio oy u.e‘.?' Q)L.\.; uuSs»‘ u‘),o} oKisls SEM Ko AS...:‘ cde L Lol .ol c\..ﬁ)f )JB.AG) )...Ayl.a Yoo
als bale 5 sble, Cile jo9 b laml (g, cnl 10 (5,98 b diges ol a8 5 WSl L SEM Lead (55, (55,6/le SEM
by g5l oale! j‘»\:.g).)% AP é.la.u@a.w IRV PYRPEWOURIPIS B Y ooliaws b ol oo cile (slo diged .0l ’DL?L;‘ lo)f
D () R 6P P95

5 - Strickler

6 - Ohlberg

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



‘9‘5":"&:’2&“. i

s
i ) ‘;U-J uﬁ .‘ S o u
8" Congress & 3" International o & ‘.. LS. S
Engineering Materials & Metallurgy 1 a CS)J K) I G o ;‘ y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran Ol siiag dnted lodl oy sl islen 35,0 — YYAY ulﬂ YA 5 Yv

b ool ol g a4y 3o

09N (6 Mges b calizee oyl ol o Ls)lflz..wT el Vol asy Fe;6C;Si33BsPg.7 6)LJT s 4y bogs 10 XRD @LJ dus i
Dgd o odmlive VS 50 das e plis (6, L]

M&Ts&]ﬁbf;ﬁdb&;L@J}w‘bdﬂdd}dg‘b‘y;ﬁ‘bbfﬂdb&gLs)lsL.MT@Lo)do)lauJ‘)O
sl S ol b 5,3l zlosel 0l oo cdalive a5 jghailen Lol sl Jling )57 jLSle 8929 5l lis a5 el ool jalls
30 a5 5l Coenl &T@Jayfe Sl S Jlsle Sab e Ol 0 oo lis 1) 095 v Sy (2T 50 (Sol e 9 plaiel

255 Al g osalin zodg 4 1) (Sob g g glrsel (nl Ol (o0 YUSS

45
Counts <O

40 -

— without MA
..... 10h MA

42 43 44 45 46 47 48
Position ("2Theta )
635 Ll (90 9 63w sl Vo b Fe76C7Si33B5Pg 7 aiges 4 53 FA G FY 51Y0 40 (ol oo dumns Lo oY S
4.?').) \°\°/?V U’“"‘)" A.A.A-IBB.A )l u.».».?bo.ﬁ 9 05....4 e U.QT L .'094).0 MJ;LA g.g.u aS el ool (W] é...'&n LS)LAAJ)LJT celw Ve
Sad GualS el egdle .l 00,8 oy iuli8l o Al 1SS &l o a5 aeo o liad ol as ool Jlas! FY/OA coxdge 4
Cwl )L.>L.u )‘ ng.»u ud.u.: d)saoi )‘ ‘5“:'., as Qjm < oo lin ).u M)SL‘
Gl Caz Sl o el e plss 5 Bl Slge adg anld ol B gy G093l eole plsie @ o pe SlE]
L YL Les (59559 S S gllo K cgm 3l g oS oo SaS yad a_é)yo] & Ego9e ol &Sl ciie Pl sle S

S e Wil e ST AT oS

www.lran-mavad.com

Slgo ¢y Iigeo 9 YbgTAKIS 23 )0



‘9\5)31:&:’;:.“&. i

BN
d ) (3~ [ A s
8" Congress & 3" International o & ‘.. LS. S
Engineering Materials & Metallurgy 1 a C,SJJ K) I G o ;‘ y
Canference Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran Ol siiag dnted lodl oy sl islen 35,0 — YYAY UU YA 5 Yv

Olts (Sl s3laldl el Ve 5lamy (058, 1 Shaal Coti g o a0y S L (6 il sl Gl 6 @l 4 gl oSS 50
Shams el 1) Had Bhgel (liee a5 o0l o g sl 00,5 ade o sl ,eSB  cose Pl slo )5 oSl AT oo o
Pl slo)S 2l 4 ol S50l S o (59505 (S (5Laglll o9, p0 45 0,5 SISy canly cnl Gl (ed 500 S

ol oo ol 3l 6ol jo Sl glailT caelio Vol am a8 ol [V]ail o s (Sl S sl Canss it

Counts Fe
v ] Fe3FFalF @
v BAC @
SiC &

Fe3C, Fesc2 lm
Fe0.315i0.09 @
1 o X S M
* [} Base without MA A

. . 10h MA;0%Pb;at N2 L J A o

10h MA; 1%Pb;at Ar

10h MA0%Ph;at Ar

30 40 50 60 70 80

Position ("2Theta )

XRD gubs » il asul ¥ 5l sl

b 2 O35 b aldme (29 515 3 e el S aiged (SlSe silesldl el Ve sl e Sy ot T el S
56y o (55 08,08 il ol B 4T g ol 1 s ail e Sl 5 ol gy o s ol LS ol 4 WT ol 5 e
oS ab Gaie b )F el i iSan 5 55 55 L 4 o)l 58 Bl iy Sl 55y bl Sd 45 855 e s S5 (b
05531 el 4 s a LalS s WIT 56 i oo el (559,55 55 sl e FE=18Cr=11Mn 5U1 Slse 5Ll
Jinadl o FE76C7Si3.3B5Pg7 oS 55 Sl (65 lslT oS s o ol oy ol 1 o ploxil (slo oo 2 gl 95 oo
Bygal 3l i b Al 5 4 (S (s3Lajll el Vo oS gz ol 510310l (oo 236 4 1) (ot B jgel ety 300
a0 o0l B 9,5 5 51 oliiwl cool YU o G50l cublB b Gygel 18 0 oliiws Bun fye> g ol 0l ymie b
el Vo 5l an Fe7eCrSiaaBsPsy oSy o Bygel v (59,50 yhasd] 5 oy 50 a5 ams o oylid ) S ol aBgie
2 e 32030 So b g s (30 Sl Wiged o b SVl S ojluil ()5 Ll oy 3l e w0y hie (SlSo (g3Ll]
5 ol e oVl )5 ol syl ()l Lol oy Gal331 b oo g0y (6l digad po izmie (l 3ubo 093 (o0 ol ¥ S

www.lran-mavad.com

Slgo ¢y Iigeo 9 YbgTAKIS 23 )0



35:‘@4&9”. .

LA“‘U%J)«.SQ:‘_N 2

8" Congress & 3" International . M t & ‘:ﬁ
Engineering Materials & Metallurgy l a (5.).),3) K w,\:ﬁeﬁ ;‘ ‘,o

Canforence Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (Ol g3 584830y cale Gaadl g (ol 3l (65 $Ilie (pacudige (paadl )
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran O (it St (lodl s sla islen S50 — YTAY Ql{i YA o VY

Bygel b lojen o5 ams o i (nl 5 055 (o0 Dyge oVl S ojlail malS (giih b b ol Sl am 5 ol e
Wb oo palS a4 coVlg (S ojlal aus

© 1%Pb
m without Pb

Se¥ie Segld 45

(nm)
10
5 -
0 ~1
0 10 20 30
(h) s sl
Ll i (gla ylo 3o oY biw 55 o3l : F JSi
B
,I 100 - ® without Pb
’
15 - — == without Pb "t 90 1 mxED 87
] 80
S —— 1%pb /! =
/ ]
y 70 . 67
14 7 oad dyad L go 61
> 50 - 48
’
’ 40
05 A /
J 30 -
"‘ ——————— 20
—’—
0 == T T 1 10 1
0 10 20 30 o
h) G e
( )aJ g csla e BT P

G)ULMIGMGLQ oloj)é é),.oi M)O’&S;M)é HA J&;)

Bgod $lp 00 S8 )5 10 9 6,5 PoSws Ko Lawgi Ll ibe jl ooliiwl b oals 5 Sl jogy OIS alaiie mhaw gl
P ey 4 Sl g5lesldT cels Yo 5l aa FeysCrSiasBsPs 7Pby 5 FezsCrSizaBsPsr (o5l cuS 5 L 09 slo

QW‘SAOA.\QLMMVB;)JW

www.lran-mavad.com

Slge paw e 9 LRI 23 20



Mol o ey
8" Congress & 3 2 International o M s R "’ﬁu-“/'-s oy
Engineering Materials & Metallurgy 1 a I j’ L'° 9 o\ 4o :‘ 5

Conference Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (Ol g3 584830y cale Gaadl g (ol 3l (65 $Ilie (pacudige (paadl )
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran O sidie e (Modl m sla iales 5,0 — VTAY ulj YA oYY

Sl 3L LT celio Yo 3l any Fes5C;Si3 3BsPg sPby jog 51000 (bS50 b (6595 oSy S pguai 1V JSb

G ypel Slls ST Al oS 0tl co Gyl 45 055 o canlic FE76CsSiaaBsPs7 b0l LT phaie pela # SE o
in hysel B3 L ] Wl (6,58 bl a5 5,3 Lol el Sl 5l w555 ol slo Ss 5l g 5yl Bl S o
il s 518 Cile 5l (SaeS s aY ) 0 &S

www.lran-mavad.com

Slge paw e 9 LRI 23 20



3\5‘,31:&:’2&!“.

8 Congress & 3 " International ‘5) SRS e
Engineering Materials & Metallurgy 1 a CS)J j w.&e,o ;‘ ‘}o

Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA 5 Yv

SlaiS ) onl 5 ame oo i 1, (SilSe (3Ll el Yo 5l am FE75C5Sis 3BsPgsPby LT adaiie mlaws V S o
OY Lol odilg jo9 DS 4 bgyye 55U sla alls g SIS alade mdaw 4y bgspe cpiig,y sl ails conl astin a5 jshiles
o9 See Sy olede po AJSS 5o Fe76C7Si33BsPe7 850l SLIT 51 (st (39,0l (58 Sm pgpad 3l (o0 Zilo 5l 6l
A Y 6 ol o Ly old ol iy Sl o5l 5 Comss ey &3 S ams oo i | ST ol (s3s)sd 00

RO ISV BENJRIPC SN JPUNICE RN [N I TSN N JCOUR JON

Ggel lyls 25T anl a5 wil o 3y jhoon 45 055 oo cunlive FE76C7Sia3BsPs7 )sel ST ahaite srhaws # JS5 o
s Sygel S o T wils (6,068 cudly aS 105 Lol el @lls 5l aigS ul sl (Shg 5l ol g Wl Bl LS alaw
&ilsdT celo Yo 5l aw Fez5CySi33BsPg 7Pby LT ahasie oy V JSs jo il aid )5 )18 cilo 5l (S5 s Y 5,0 4
sl wls g @3 ahaie mhaw 4 bge g, b aily cul jasein A jshiles oS5 ol o s o glas ) (SOl
Sysal 5LIT 51 iy, (S9,STl gSwg e pgaal bl oo Sile gl Y L osad sody 05 DS 4 basye iSOG

o3Il g G Sy 0 S ams (o Lt | SLIT cnl (5958550 a9 e S ulide y0 AUS 50 Fe76C7Si33BsPs 7
00 0,agl8T 5 a5 8,5 amati lgiiae cnlplis 8,00 5158 sRag,See A I /Y (g ol 40 Ly b oglail il dglite

=7585 Time 84135 ckmf

- s oratory - shan i Exbaratory
EHT =21.16 kv Z SignalA=SE{  Date 31 Dec 2012 EHT = 21.16 kv 30K )ﬁ.gnam SE1_ Date:31 Dec 2012

WD = 8mm K hoto No. = 7584 _Time :8:37:48 cl-mf WD = 8mm
e

Fe76C78133BsPa.7 8,50l SLIT 51 (g, (59,0l osSians s g s A JSC

ol S59ds8y0e yieg e ST wlide jo A IS jo Fe75C7Si33BsPg 7Pb1 800l SLIT 51 (ciug; (S5 SUl 58wy Sie pigas
5 yiegSae # N0 (6 o3l o Loy 3 ol wls gl 05l g Can CgiSy B3 USKE ans e bt | 5T
a5 B0l ST &) o ST 0l 55 L3 00,0887 (sae ol sl 00 050l5T 3 a5 8,5 s Hlsi oo iy 3,10

el 005 52aS sl 03,5 Lyl 55 1, PCA 25 45 o pos y9a> o

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50



3\5".‘4&:&:’:‘:"-&&.

8" Congress & 3™ International "3 "Zf“‘f“s o
Engineering Materials & Metallurgy l a (5 ) 2 9 ™ . go :‘ 90

Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS isidae s ol ne slo pialen 3,0 — VTAY ulﬁ YA 5 Yv

EHT = 2110/ 1K X Signala = Se1 - Date 3 Dac 2012

= 8mm hota No_= 7590 _Time 85261 _cimf

W EHT=21.18KV ZoneM "_“"15 07K sg alA=SE1  Date 31 Dec 2012
0 No_=

Wo= 8mm 7589 Time 8:51:06 clmf

(S0 (5L SLIT el Yo 5l any Fe75C7Sia sBsPs 1Py SWIT 51 (g (G39,553) gSumg ySao o guai 14 S

VIRV Fe;sC;Siz3BsPg7 s_é)}c] )Lﬂ céu&n 6)Lg)L¢JT vy 4 g Ceand 5] adel olge 5l eolanul b Gudss cpl o
el Vo Sae a4 63LslIT 65,1 5 o5, 5 51 eolatal b o B g0l 05580 5 Jlosl yhuadl L36 sy S ol
oS F D50 @ adgl olse QB AL (c) p SILIT s 4 (0938 pate Glsie & g o0 G e i 5wl el
u:’S) Lv Lol 00 J.Jj.v S 4oy M‘S O g Yb d)j.a] Qo )0 A ydu ) SE g u.,.»l)sl u.cL- (§ puis cJ> L Cond
Glostdl el Yo 1 am Ggal SLIT 0l adss 9l (el 50 oVl S ojlail b el SLIT 05 (SilSe (5Ll
b Ojar 58 jeam 50 oleslT ol ades Bjgal S LAY L 65T jhual] Cox 0938l dlge 4isS e e 5 (SilSe
9958 b 465 )] Jhuad] Gt (6 diges s o B g0l duoys zalS el casal 5B 6 lub b g S lw] el V-

D58 (g0 2y O (5 Wil 4 S G5 Bygel Glie (alS el o ps S

&L

s 5 o Sl Adia g Ay ) gl LB JaSl € ) g a0 Guina o S Saag Jala 0l ) Gl g eyl e )
VAN tagdia o g3 o8l ¢AL-2006Fe-2006CU piu

2. B. Movahedi, M.H. Enayati ,C.C. Wong; On the crystallization behavior of amorphous Fe—Cr—
Mo-B—-P-Si—C powder prepared by mechanical alloying; Materials Letters 64 (2010) 1055-1058.
3. G. A. Dorofeev and E. P. Elsukov; Mechanical Alloying of the Fe—Pb System Immiscible in the
Equilibrium State; The Physics of Metals and Metallography, 2007, Vol. 103, No. 6, pp. 593-599.
4. Akihiro Makino,Chuntao Chang; Soft magnetic Fe—Si—B—P—C bulk metallic glasses without any
glass-forming metal elements; Journal of Alloys and Compounds 483 (2009) 616—619.

5. Peter Balaz; Mechanochemistry in Nanoscience and Minerals Engineering; 2008.

www.lran-mavad.com

Slgo ¢y Iigeo 9 YbgTAKIS 23 )0



3.5}&;40;!“. .

;u.‘.ﬂ >
" d . U= 3l &S e
8" Congress & 3 " International o & ‘,. LS. S
Engineering Materials & Metallurgy 1 a LSJJ K] I b G o ;‘y
Lanfercnce Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen’s Soci- (O gl s Sda3ay sale Gaadl g ) 3l (65 Lo (paiuaige (yaadl)
18-19 Nov., 2014 - shahid Beheshti Conference Center, Tehran, Iran OIS i sitig s ol o sla islen 5,0 — YYAY UU YA YV

6. Ran Guang, Zhou Jing-En, Xi Shengqi, Li Pengliang; Formation of nanocrystalline and
amorphous phase of Al-Pb-Si—Sn—Cu powder during mechanical alloying; Materials Science
and Engineering A 416 (2006) 45-50.

7. T. Haghir , M.H. Abbasi, M.A. Golozar, M. Panjepour; Investigation of a to y transformation
in the production of a nanostructured high-nitrogen austenitic stainless steel powder via
mechanical alloying; Materials Science and Engineering A 507 (2009) 144-148.

www.lran-mavad.com

Slgo oy ige 9 YgRLS 23 50





