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Inclusion class Avg. dia. (um) “%Mg %Al %Si %S %Ca %Ti %Mn
Alumina 3.41 0 98.2 0 0.7 1.1 0 0
Lo-Mg alumina 1.36 147 75.8 0 28 3.8 0 29
Med-Mg alumina 3.24 219 73 0 1.5 21 1.6 0
Spinel 2.89 30.6 64.8 1.5 0 1.8 0.6 07
LoLo-Ca CaAl 1.29 53 66.9 6.2 49 16.7 0 0
Lo-Ca CaAl-Mg 3.32 13.6 427 13 4.2 333 31 1.8
Med-<Ca CaAl 3.10 35 357 2.4 23 548 0 1.3
Med-<Ca CaSAl 1.76 1.6 311 0.9 18.2 41.7 0 0
Cas 1.45 0 1.3 0 39.7 556 0 33
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SEM ol 5 s 555 e gl p b sd Oles )3 o b (glaai gad sladlT Jlad o8 5 Y gur

Tundish sample T3 T4 5 T6
% Mg 2.4 2.7 2.1 2.4
% Al 29.6 28.1 29.4 27.4
% Si 1.2 1.3 1.3 1.1
%S 15.5 16.3 15.3 16.7
% Ca 50.3 50.6 51.1 E1.5
% Ti 0.6 0.5 0.5 0.5
% Mn 0.3 0.5 0.4 0.4
% All% Ca 0.59 0.55 0.58 053
# of inclusions 1,373 1,242 1,122 1.064
Inclusion index 27.9 26.4 30.2 29.0
Avg. size (pum) 3.0 3.1 34 3.4

3o S8 ALMF 55 035 a8 (5 pa SN B Jland (S5 Dok ¥ g

Sample %C %Mn %P %S % Si YAl %Ca

L1 0.028 0.033 0.008 0.032 0.000 (0.200) 0.0002
L2 0.044 0.250 0.010 0.026 0.01 0.042 0.0008
L3 0.044 0.248 0.010 0.016 0.015 0.048 0.0002
L& 0.045 0.247 0.010 0.01 0.017 0.050 0.0002
LS 0.047 0.253 0.010 0.007 0.022 0.045 0.0002

M\ £ 0 lod/A% glione; B\ 1L



LMF )3 055 &5 (gl sladisas 61 IET Jlasd oS 5 ot Fdsur

Sample L2 L3 L& L5

% Mg 5.6 17.7 17.5 17.7
%Al 5a.5 £9.2 66.0 59.2
%Sl 2.8 39 2.8 39
%S 45 4.9 3T 4.9
%Ca 26.4 1.8 8.3 1.8
%TI 0.4 0.9 0.6 0.9
%Mn 1.7 1.7 1.1 1.7
Al/Ca 22 5.0 1.9 5.0
# of Inclusions 563 566 E91 587
Avg. size 7.8 3.2 31 4.1

FactSage |33l p 5 s MPE32 i35l o 5 5l eslizul b f"“‘\{ L Jogel 2ol 5l a0l O st

Steel Initial MPE32 MPE32 FactSage FactSage
composition conditions before Ca after Ca before Ca after Ca
%Al 0.035 0.0344 0.0344 0.0346 0.0349
%C 0.05 0.05 0.05 0.05 0.05
%Mn 0.25 0.25 0.25 0.25 0.25
%0 (ppm) 10 33 0.8 2.35 1.12
%Mg (ppm) 5 2.52 494 3.21 474
%Ca (ppm) 009 0 0 0 0
%Fe 99 99.7 99.7 99.7 99.7
Inclusion type Spinel Liquid Spinel Liguid
Amount 0.00148 0.00245 0.00103 0.0008
%MgOo 26 0.2 26 57
%Al,0; 14 48.4 14 46.2
%Ca0 51.4 48.1

Gas phase (different units)
Mg 2.52 4.94 0.108 0.302

reelST 025 31 51 s 5 JEME o5 £ 5l

Total Mg Total Mg

before Ca after Ca % change
Heat 1 1,175 471 60
Heat 2 1,763 1,044 41
Heat 3 812 533 34
Heat &4 1,385 1,040 25
Heat 5 976 706 28
Heat & 5717 284 51
Heat 7 819 503 29

] T ptiwsas [ 1P |



LCAK 5Y 58,5 paunlS 439331 Cililos bawgs Jiwmnw! 512 JBT 4550 0!

(13538 5 3 oy WIBT (g i a3 503 .Y S AL 055580 51 g S ys ST (6 e a1 505 ) Ko

Multiple classes S Multiple classes

AA A 3 L8 oA
AVAVAVAY?: - I
AVAVAVA L . - > 00VAN
AVAVAA . Q&YA'A

(YJ3d5) T4 & 505 GJET (6 jaie aw 15 gas \°J§.~ (Yd3d) T4 & 505 GJET (6 jmais a1 503 .Y‘Jg.i/

@\f\ oto/AR gline; WAL



2.7 7
%1 |%Solid | 14.2 o
1.3 % Liquid | 85.8 —
16.3
50.6 Solid Inclusions 394
0.5 iqui i _
Liquid Inclusions —
[% Mn 05
[ArCa_ | 0.55
35.0
# of Inclusions: 1242
Ave Inclusion Diameter: 3.1
30.0 |Inclusion Index: 26.4
25.0
20.0
15.0
10.0
5.0
15
06
0.0 0.0 0.0 0.0 02 —
Alumina Lo-Mg Med-Mg Hi-Mg Spinel LoLo-Ca CaAl CaAlS CaAl-S-Mg CasS
Alumina Alumina Alumina CaAl

a3 o 0L 1) LT Sl 7 I Y 5 gmee (Y gor) T4 5d 31 I T Comline s g .0 K8

Multiple classes Mg

LN NEERININY
VA1 AVAVAVAVAN
wxd;@)&:‘ilﬁ)ﬁg&}sdﬁ;ﬁw)|ﬁw.?p

ks J3b S 5 s

T ptiases |17



LCAK 5Y58,5 a5’ (43933 Cililos bawgi ! sla JBT 4550 0!

40
%Solid 72.0 - % Mg 200
%Liquid 27.4 g 1% Al 58.7
35 % Si 36
% S 34
% Ca 12.7
30 % Ti 1.1
% Mn 0.6
AVCa 4.61
25
# of Incl 354
Avg Dia 2.50

“

~
=
o
3
D 3 e
3 3
MnS

olo CaAl CaAl CaAlS CaAl-Mg-S Cas

.C,.w‘ ol d)bﬁﬁ)l?b%ﬂﬁéf%)W’QL&)JJJ&J}J&L&J&TC}WJ‘J}M.VJQ

a3 g Ol 1y T Comlun 7. Hldda Y 5 gome

Multiple classes Mg Multiple classes Mg

4

(FJsda) L34 505 G T (6 pais aun 415 505 4 S (Fdsda) L2 4505 GJET (6 mais au 415 ga5 A K2

. AAYAVAVAVAVA
JeVAVAVAVAVAVAY
N AVAVAYAVAV

Multiple classes Mg

Multiple classes Mg

INONCNINN
LNONONININN
' VAVAVAVAYAY

fvavavavavay
5}%%%%%%% ABLOOOO0N
Pt X AAVAVAV . Vs aVAVAVAV

(FJsd) L5 4 505 GJET (5 mais amn 15 5a5 VY IS (FJ3d). L4 & gos GJET (5 paie dun Hl5gai V0 K

Ca

1Y L $) 0,0lAS e "g\““!!



% Mg in Inclusions

35

30

25

20

0

0.005 0.01

0.015 0.02

% Si in Steel

0.025

0.03

0.035 0.04

Casy il Oldes 1 8 T 5 Mg 5 5Y 56 53 Si o bL3,1NY K

% Liquid

100

80

70

40

20

10

Spinel
(MgA1,0,) At

Mgo

2 g

CaO

== Alumina (Path a - b)
= = Spinel (Path ¢ - d)

1600°C
2912°F

10 20

30 40
% Ca0

50

60 70

Ao el 1S5 1600C S5 Jael 5 ka7 sadlsT 4 CaOus S 6L r@u S ol Hldie NF S

a8t £ oo ptieses [[ 1A |



LCAK 3¥53 )3 muondlS’ 339381 lios Lasgi Jiaemo! gl JBT 550 30!

Multiple classes Mg Multiple classes Mg

€l Ly b 45305 GBIET (6 s auyls a5 VP S Cajl Jay J5b 45505 AT (g uaie auyls 505 10 S

Multiple classes Mg Multiple classes Mg

JAVAVAVAVAN
INONNINN/N
INONNONINNN

/NN NN
AVAV&"VWAVAVAVA
AVAVAS: Y TAVA

Ca i i Job 6500 ST (5 et duyln 505 WIS (S2b) din gy (6 S a5 puble 4 503 sla J5T L;,.a.m.ﬂ)l;y.v\‘}iz

@\f\ osladlA pliceo; WAL



Ty 723 E Solid Inclusions 838
400 :o :3 ‘0 Liquid Inclusions [% Liquid | 16.2 |
Ca 15
Ti .7
%80 @g: 5."‘7
30,0 # of Inclusions: 671

Ave Inclusion Diameter: 3.4
Inclusion Index: 18.0

25.0
20.0
15.0
10.0
5 7.7
5.0
16
07
an 0.0
00 | 1
CaAl CaAlS  CaAlS-Mg  CaS

Alumina Lo-Mg Med-Mg Hi-Mg Spinel LoLo-Ca
Aumina  Alumina  Alumina CaAl

.(wdg.:)v:mtf 035313 i b @505 53 T Comluws i3 50314 K2
A e Ol | T Comlus o j3 Y ) g

80.0
My 1 28 1[% Solid
T2
70.0 S 2 67.6
a —
X Solid Inclusions
n ; o 3
60.0 |(Arca e Liquid 15
# of Inclusions: 1348
Ave Inclusion Diameter: 3.3
50.0 | Inclusion Index: 27.9
40.0
30.0
20.0
13.9 15.2
10.0
= 00 0.1 02 0.1 0.7 0.0
00 L EEA . . i 2 P, .
Aumina  LoMg  Med-Mg  Hi-Mg Spinel  LoLo-Ca CaAl CaAlS CaAlS-Mg  CaS
Alumina  Alumina  Alumina CaAl

O K)o kb &5 g0 53 s JT Cmlas Sl g Y+ S
a3 oo Ol ) T ol Ao j5 Y 5 gms

80.0
L ——% Mg
s = - |- %Al
70.0 L. P —+—%Ca
LR :
60.0
50.0 " i
Ca Addition— Sl Lt --m
S o
40.0
300
20,0
100
v ' S = — ——
0.0 '
L2 L3 L4 L7 L8 ™ Strip

Bl ¥ esedIA o Y.



LCAK 3¥53 )3 a8’ 339381 Gt Lasgi Jisemo! gl JBT 550 30!

Spinel
(MgALO,) Avsc..

Al ke P a0
-Ca0 — MgO — AL O, ez 1600C Jbe 55 5| abode XY S
Multiple classes Mg Muitiple classes Mg

Rl olsl & ga5 GLJET (6 puais du i3 505 . YF S LMF 5 5 4 go3 gLIST (6 s a1 ga5 Y¥ IS

Multiple classes Mg Multiple classes Mg

ol 42il3 5 is i & gas ST (6 et dun o 5as YP S ol azils 5 G5 )l 5 4 ges ST (6 s du ls 5a3 YO S

m\ﬂ SRR\ T




g (SOY 99w b Ol S 985 Qi o Joguols” Ul 3y 9 49590 (Ko o>

¥ - ‘ LI s . w
S plie (bl e peame i = ) GLSTLS e ST e
J@f}b}o&iﬂacwv\;@xo.@b g0 5 558l o bljﬁwvuyo);a)l.ridb—\

dgdin gon 935 o315 ¢ kigo 0 dSLaS1S 031 g0 g (55 0lie pwckiqe 09, byl il )8 (g omiils —Y

S a3 ,y8 53 Y pemn sl 5 8 5 ar 5 5540
5 5 Sy S ) spae dlsl il L
8 o B oslial ) g0 b 5 &g s sla s

g 3T S el (6 muSTl Ol Hlsla
Sladys (ol Sy b b S i) > SIS (sladi s
S s T s sl il o 5s (281S
Al g S Ou SUKG ol J 5SS s (sledes
Pl G S Ol (g3 E ladyy sy Jdo o
P8zl 4 Ol g5 oo Ola 0T 51 487 551 s SIS
4 31,5 sladd s .58 o)Lal ol 48 5550 5 ST
IS8 Lol 035 Jas 5 S a0 g0 Ol
Onl gk 53 &S he fuab dlail pue b ) glaeS 5
aj 3 (oS (Sady pp ek glado,s 5 5
e it

&G dnwy &S Wles S 5,08 Ipina 4 Betrtolino
s slael LS 5y Ko M a5y S &S 5
oS 5 o8 ol (gl Sty JSE k5 b ol jas
[¥] st o3 S ablomt 1y o 5Ss Sa

Sl SO el s lp ol bl
S 3 ol S Sl ekt bl (ST

e S 53 LT Solie 055580 (695 Dladses

Tl e ) JelS a5 e
Ahmet Akdemir, Recai Kus, Mehmet Simsir,
“Impact toughness and microstructure of
continuous steel wire-reinforced cast iron
composite”, Materials Science and Engineering,
516 (2009) 119-125.
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Alloy C Ni Cr Mn Si Nb
A 0.43 32.6 26.0 0.92 1.81 —
B 0.43 33.8 24.3 1.11 1.71 0.69
C 0.39 33.4 223 1.11 1.80 1.23
D 0.39 32.6 204 097 1.63 1.97
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Element ppm
H 4
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N 115
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P <20
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Bi <10
Cu 22
Cd 3
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— NbC NbC NbC
Aged 700°C 1000 h M;Cs | M:Cs | M;Cy | -
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Aged 900°C 1000 h MuCs 1 M13Ce 1 M;3Co 1 MG 1
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Aged 1100°C 1000 h M2:Co 1 MGt M2:Co 1 MG, 1
- NbC 1 NbC 1 NbC t
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No Title Location Date Organization
Global Steel 2011 - the sixth international Jatwaiv 1618
1 conference on steel and steel making raw New Delhi, India %1 1 ’ CMM
materials
2 5™ Asia Steel Trade Conference 2011 Singapore Janua;}(f) 12 f - 25, ABF
. San Diego, February 27 -
3 2011 TMS Annual Meeting California, USA March 3, 2011 T™MS
Aldrovandi Villa
4 17" World Steel Conference Borghese, Rome, Marcélolléi - 16, CRU
Italy
5 AIS Tech 2011 - Iron & Steel .T.echnology USA, . May 2 - 5,2011 AIST
Conference and Exposition Indianapolis
6 Steels for Cars and Trucks Austria, Salzburg | June 8 - 10, 2011 SCT
o : :
7 7" European Stainless Steel Science and Ttaly June, 2011 AIM
Market Congress
International Conference in Advanced Salzburg or Linz,
8 Solidification Processes (ICASP) Austria Tne 20011 Al
9 Liquid Metal Processing Austria, Leoben September, 2011 ASMET
MS&T 2011 - The Material Science & October 17 - 20,
K Technology Conference and Exposition USA, Columbus 2011 Acers
11 Stainless Steel World Conference & Maastricht, November 29 - SSW
Exposition 2011 Netherlands December 1, 2011
12 | 10" European Electric Steelmaking Congress France, Paris 2011 ATS/ UNESID
3rd International Conference in advanced
E Solidification Processes (ICASP) Haly 2011 Rl
METEC 2001: Accompanying conferences
and Congresses. 7" European Continuous Dusseldorf
14 Casting Conference. 5™ International G ? 2011 VDEH
Conference in Simulation and Modelling of ety
Metallurgical Processes in Steelmaking
N I5Tcen 2012 Ign &1l Toohiulogy USA, Atlanta May 7 - 10, 2012 AIST
Conference and Exposition
st * 0
16 1™ International Conference on Ingot Casting, Aachen, June 03 - 07, 2012 Stahl
Rolling and Forging Germany
SCANMET 1V - 4" International Conference
17 on Process Development in Iron and Sweden, Lulea June 10 - 13, 2012 MEFOS
Steelmaking
Akademia
14" International Conference on metal Gorniczo- September 16 - 19,
18 . < AGH
forming Hutnicza , 2012
Krakow, Poland
6™ International Conference on Science and Brazil or
t Technology of Ironmaking (ICSTI) Thailand 21 I3
5™ International Congress on Science and Germany,
<0 Technology of Steelmaking (ICS) Dresden 2012 IS
4™ International Conference on
2 Thermomechanical Processing of Steels U e o AIM
st » .
2 1™ International Conferen.ce on Ingot Casting Germany 2012 ESIC
and Forging
International Conference on New POLAND,
23 . . Krakow or 2012 AIM
Developments in Metallurgical Process
Warsaw
24 6" European Rolling Conference (ERC) Italy 2012 AIM
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International Journal of Iron & Steel Society of Iran
INSTRUCTIONS FOR AUTHORS

International Journal of Iron & Steel Society of Iran (ISSI) is published semiannually by
(ISSI). Original contributions are invited from worldwide ISSI members and non-members.
1.Scope: The scope of the journal extends from the core subject matter of iron and steel to
multidisciplinary areas in the science and technology of various materials and processes. The
journal provides a medium for the publication of original studies on all aspects of materials and
processes including preparation, processing, properties, characterization and application.
2.Category:

(1) Regular Article (maximum of ten printed pages): An original article that presents a
significant extension of knowledge or understanding and is written in such a way that qualified
workers can replicate the key elements on the basis of the information given.

(2) Review: An article of an extensive survey on one particular subject, in which information
already published is compiled, analyzed and discussed. Reviews are normally published by
invitation. Proposals of suitable subjects by prospective authors are welcome.

(3) Note (maximum of three printed pages): (a) An article on a new finding or interesting aspect
of an ongoing study which merits prompt preliminary publication in condensed form, a medium
for the presentation of (b) disclosure of new research and techniques, (c) topics, opinions or
proposals of interest to the readers and (d) criticisms or additional proofs and interpretations in
connection with articles previously published in the society journals.

3.Language: All contributions should be written in English or Persian. The paper should contain
an abstract both in English and Persian. However for the authors who are not familiar with
Persian, The latter will be prepared by the publisher.

4. Units: The use of SI units is standard. Non SI units approved for use with SI are acceptable.

5. Submission of manuscript: Manuscripts should not be submitted if they have already been
published or accepted for publication elsewhere.

The original and three copies of a manuscript, both complete with Application Form, synopsis
and key words, text, references, list of captions, tables, and figures, should be sent to:

The Editorial Board of International Journal of ISSI

The Iron and Steel Society of Iran

Science and Technology Sheikh Bahai Park, Isfahan Science and Technology
Town, Isfahan University of Technology Boulevard, Isfahan, 84156- 83111, Iran
(Telephone): + 98 (311)-3932121-24

(Telefax): + 98 (311)-3932124

One set of figures should be of a superior quality for direct reproduction for printing. Papers
exceeding the page limits may be returned to the author for condensation prior to reviewing.

6. Reviewing: Every manuscript receives reviewing according to established criteria.

7. Revision of manuscript: In case when the original manuscript is returned to the author for
revision, one clear copy of a revised manuscript, together with the original manuscript and a
letter explaining the changes made, must be resubmitted within three months.

8. Disk-saved manuscript: To save the printing time and cost, it is desirable for the author to
supply the final manuscript of the accepted article in the form of a floppy disk or CD.

9. Proofs: The representative author will receive the galley proofs of the paper. No new material
may be inserted into the proofs. It is essential that the author returns the proofs before a specified
deadline to avoid rescheduling of publication in some later issue.

10. Copyright: The submission of a paper implies that, if accepted for publication, copyright is
transferred to the Iron and Steel Society of Iran. The society will not refuse any reasonable
request for permission to reproduce a part of the journal.

11. Reprint: No page charge is made. Reprints can be obtained at reasonable prices.
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A GUIDE FOR PREPARATION OF MANUSCRIPT

1. Estimation of length: A journal page consists of approximately 1000 words. Figures are usually reduced to fit
into one column of 84 mm width: the largest size of a figure, 110 mmx=84 mm, is equivalent to 250 words.

2. Typescript: The typescript must be presented in the order: (1) title page, (2) synopsis and key words (except for
Note), (3) text, (4) references, (5) appendices, and (6) list of captions, each of which should start on a new page. The
sheet must be numbered consecutively with the title page as page 1. All the sections must be typewritten, double
spaced throughout, on one side of A4 paper with ample margins all around.

(1) The title page must contain the title, the full name, affiliation, and mailing address of each author.

(2) A synopsis must state briefly and clearly the main object, scope and findings of the work within 250 words.
Several key words are required to accompany the synopsis.

(3) The text in a regular article must include sufficient details to enable qualified workers to reproduce the results.
Extensive literature survey is not necessary. Conclusions are convictions based on the evidence presented.

(4) References must be numbered consecutively. Reference numbers in the text should be typed as superscripts with

a closing parenthesis, for example, ”, >¥ and *®. List all of the references on a separate page at the end of the text.
[nclude the names of all the authors with the surnames last. Refer to the following examples for the proper format.
1)Journals

Use the standard abbreviations for journal names given in the International Standard ISO 4. Give the volume

number, the year of publication and the first page number.

[Example] M. Kato, S. Mizoguchi and K. Tsuzaki: ISIJ Int., 40(2000), 543.

2) Conference Proceedings

Give the title of the proceedings, the editor's name if any, the publisher's name, the place of publication, the year of

publication and the page number.

[Example] Y. Chino, K. Iwai and S. Asai: Proc. of 3rd Int. Symp. on Electromagnetic Processing of Materials, ISIJ,

Tokyo, (2000), 279.

3) Books

Give the title, the volume number, the editor's name if any, the publisher's name, the place of publication, the year of

publication and the page number.

[Example] (1) W. C. Leslie: The Physical Metallurgy of Steels, McGraw-Hill, New
York, (1981), 621.
(2) U. F. Kocks, A. S. Argon and M. F. Ashby: Progress in Materials
Science, Vol.19, ed. by B. Chalmers, Pergamon Press, Oxford, (1975), 1.

3. Tables: Tables must not appear in the text but should be prepared on separate sheets. They must have captions
and simple column headings.

4. Figures: All graphs, charts, drawings, diagrams, and photographs are to be referred to as Figures and should be
numbered consecutively in the order that they are cited in the text. Figures must be photographically reproducible.
Each figure must appear on a separate sheet and should be identified by figure number, caption and the
representative author's name. Figure captions must be collected on a separate sheet. Figures are normally reduced in
a single column of 84 mm width. All lettering should be legible when reduced to this size.

a) Photographs should be supplied as glossy prints and pasted firmly on a hard sheet. When several photographs are
to make up one presentation, they should be arranged without leaving margins in between and separately identified
as (a), (b), (c)...Magnification must be indicated by means of an inscribed scale.

b) Line drawings must be drafted with black ink on white drawing paper. High-quality glossy prints are acceptable.
¢) Color printing can be arranged, if the reviewers judge it necessary for proper presentation. Authors or their
institutions must bear the costs.

d) Proper places of insertion should be indicated in the right-hand margin of the text.

Classification

1. Ironmaking 2. Steelmaking 3. Casting and Solidification

4. Fundamentals of High Temperature Processes 5. Chemical and Physical Analysis
6. Forming Processing and Thermomechanical Treatment 7. Welding and Joining
8. Surface Treatment and Corrosion 9. Transformations and Microstructures
10. Mechanical Properties 11. Physical Properties 12. New Materials and Processes
13. Energy 14. Steel Economics

15. Social and Environmental Engineering  16. Refractories
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