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Abstract:

The purpose of this study was to investigate the effect of the semi-solid rotating container
process (RCP) on the characteristics of solidification of AZ91 magnesium alloy and its
relationship with microstructure morphology. Thermal analysis (CA-CTA) performed under
controlled conditions along with semi solid casting process. Rotation of the container, caused
decrease in solidification temperature up to maximum 14°C. However, this effect has been
much more limited on nucleation temperature of primary a-Mg phase. The temperature of
solidification range increased to a maximum of 16 °C, which led to a better control of the
semi-solid process. Comparison of the results between fraction of solid and microstructure
showed that rotation with 150 RPM is unable to create an effective fluid flow, in spite of low
cooling rate. Rotating with 210 RPM, caused sharp increase in the cooling rate and reduced
the effect of effective fluid flow in the slurry. It has been observed that the balance between
the effect of the cooling rate and the effective fluid flow has been created at the rotational
speed of 180 RPM. Thus, the least solid fraction and the most desirable quality of the
morphology have been achieved in the microstructure. Rotation of the container decreased the
temperature to a maximum of 15°C and increased the solid fraction to a maximum of 6 % at
dendrite coherency point (DCP). This proved that RCP casting method postponed the DCP
and therefore, the defects caused by casting can be reduced.

Please cite this article using:

Journal homepage: www.foundingjournal.ir

Ghaniabadi E, Shabestari S.G, Effect of semi-solid rotating container process on characteristics of solidification, dendrite
coherency and microstructure of magnesium AZ91 alloy, in Persian, Founding Research Journal, 2018, 2(3) 135-146.
DOI: 10.22034/frj.2018.151094.1054

* Corresponding Author:

Saeed G. Shabestari, Professor,
Address: School of Metallurgy and Materials Engineering, Iran University of Science and Technology,
P.O. Box 16846-13114, Narmak, Tehran, Iran. Tel/Fax: +98 21 77240371.

E-mail: shabestari@iust.ac.ir


http://www.foundingjournal.ir/
mailto:shabestari@iust.ac.ir

VEP-IVD wliio X ojlods ¥ al AFAY Sl (5,5 aisky ; aali gy

\Y#

gy ale aol b

S iy by

Ol @S ez ) oole cpozxil

S5l 3 5 9 S 3038 (i 3285 ¢ 50boil st ¢ ol 42 Aliizmo wol>dowd wiaT 9 i1

AZ91 g e ST

Al P SEOVIR W IW )‘_gél.gTGJ.é OLM.>|

Ehsanghn@yah00.com .| | cais 5 ple olKiils (g5, 50lie 5 dlgn (s 0aSiisly al ) ol IS (gazeiils =)
(005" 43lSe s0inny 55) SNADESTANT@IUSE.AC.IT < ] Cario g ole olStils (65,50l g Slga owwdige 0aSiils ol -Y

loduS>

5 AZ91 5T colezsl slodasin » RCP ol > alsise dulraes anld 100 wyp ol Giagh 5l Bas
ST sl anss hs) & s i (S s sliie al 4 el 5L, Slsbze Sloeei b ol bl
slos Ltals el bz i > Jleel a5 ol olis mls w85 &0 RCP ael>ass onld s o )l
035 iogaie shn -MG adsl 6 Ssailsr slos 51 ol el ol b el 003 1VF °C jiSTas b slossil 44
A Selrdes sl By J0S 4 e a5 b il A8 °C ST B oolessl saals gles ¢ opizmen ol
Ol cOlopw Easps 05305 1, e VO RPM Gy 10 a5 a0 oo ylid LS Loy ) g el S ol dlie
st oyl welranss bslis 45 ) bsl,S ials s adsl oy ,mis 0, 5 6,855 sl o Sige bl
TV RPM e s jo sl oaiis Jols s 12 Cae s (ol )0 ¢ 5,000 128 (559098500 b (5,5l ) ol by g ol
oy oo B A el 0ad Jlew Fae glule by I elS cel a5 wb g S okl Giole e s e il o33
dalo o8 a8 I e sl ol bl bz s ibe e S s il si3l5e DAY RPM 5 12 cas s 4
510 °C los yiSlam mals b o ym Jleel ool oad ol o,bslog, hslsdyse CoieS oy wslhas 5
Seldos 018 Ao o HLid 4T 009 ol ped oy ;058 g8 (galais yo 8 STas liee 4 dele S ol
Al dlg> g Faisy, 5l b wgee ualS g DCP (gahais slail g3905 45 el RCP

VAV YN Y sl s
VAYANY iy

igols slaejly
S
el

el S

Aol 50 (o 258
(SN0 pf (S59)98 )90

aS |z 00,5 oy JolSS 5 glal canlaed (o Sa5y,

doddo -

ASlogn, @ ol e 5 JSlon, $hsldse s
el Wlgioe s S a5y, sal>pe y0 U yns e

[9-flogs jp Sl oly> a4 ob cans
5| SEED' i > edbiime b JT Jols s,
S, ae) 3 oad Al slaghy, (n e
So 0958 NS 398 Sl gy ol 3 (V) USE Bullae
oxile ‘SQL: Solzdoss balote w0l 0,2 (pure
Stz 9 @B B slel g pis g LSl sl

' Swirled Enthalpy Equilibration Device (SEED)

Sl 2l 4 ol bl Jdo 4 alls e
ST jolic b olpen Lol sazils mlio ;o (o5 o
(S U polie g s 5 555k w5, cpriegl| aiile
SWT o opl 5o N ams o plis 1) Gollas plgs ol
SHe 2lsF Cur @y o emie 5w,
@ o fhion Oj9 & ploiul Cund (ogas 4 cllae
5 sl ol b (3l Sl 53 sparinodl] slasT
Lewly oo ys [¥Y ]l Ladlen 3 g5lug 005 alio
slaghy; Fp (R S el Jya> e


mailto:Ehsanghn@yahoo.com

wy e B 3055 o y285 ( 50loil 5l dasine g (RCP) s 52 aliiomo dols doud sl 13 51/ 6y 9 gLT o1&

v,ﬂ\
=]

(S0 29 ) « SEED sl dous uig,8 Jolyo slos - S
9 b (5 dntd 0 Al oF (4l (y9u) (g8 (b9, Y S Y
L8] oo Ui 6 al> o 4 JUis!

5 CA-CCA (fornlS S a0 ol 8 pw giie 3]
2S5z oodle o Cal ol wl)l lagts; (n e
5 E9y0 slos wile (solazul sloaastin plu 4 wol>
g ,wis (oS aladi (g5l wYed wloal (L
slbaasin cuns Jds 4 DAlcdl cos oy o
5T plml b eGialo s s ps 51 ST S5 (solooxd]
ald it b1y Giale s c p L3I Ol o0 51>
By Geend (aiime 1352 e pw) SEED salrdes
LTy alaioe 32 Cop BLSI (g5 o0 500 ©)le @
oar Sl Bl G59lsdise e 5 el S
Sy ey Sl 3550 50 NNl oyl slagom, 0900
ST e SSigy Jooo solazdl gloaasiin 5 o
Slos ok S pos s igl33l L 4 w3 oo )Lt AZO1
sl gals MgirAl, SaSsy 5B ol o Siaile>
S B b Sy Sy B L iz e S
@ Al e )3 Wegn S350 Selsdiee 51 MOrAlL
505 ke 4y el ATl i 0S|y g 5, Ol
Siddige hel g (b e Sepe Al
i pisS gl ool o AZO1 LT, MgirAl
S, sogee s Sl S Sl s ;0 DCPY ey jais
QAR g 00,5 o, ailolyl ey s e ol 5l LS L
G Ay 0K el (o> Djge 4 S WS,
ailes wul> 4 b Sl 51 ple jodd o (S0 000
e g 0ad pLE g (Sl Colaa (b el
Hs a4 IV Y0l 098 o 6,5 asn, Ll Ganwg
e g OgeldanST 4 mgte Clde wud Coles

o 3> 9 SEED by, (5906 slacagsgase

' Computer Aided Cooling Curve Analysis
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¥ Dendrite Coherency Point (DCP)
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' Rotating Container Process (RCP)
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