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Kiss-point of solidification layer position control and process
optimization for magnesium alloys twin-roll casting
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Abstract: The effect of kiss-point position of solidification layer of twin-roll casting on macro-defects of magnesium
alloys strip was analyzed through experiments and theoretical derivation. A kiss-point model which considers the strip
thickness, set-back length and roll speed was established to optimize the process and enhance the surface quality of
magnesium alloys strip. The results show that the model of kiss-point of solidification layer effectively stabilizes and

optimizes the twin-roll casting processing, and the defect-free magnesium alloys strip is obtained by twin-roll casting.

Key words: magnesium alloys; twin-roll casting; kiss-point of solidification layer; model; process optimization

B KB 4 s HE /N T (HCP) Ak g i, HARTE
ICAHRT R A, A48 T 20025 S /N T 10 mm o [1)8E
B AR, AR TP AR b SR AR s U iR
RS S ER AR T — 1k, B HE D,
TFRHL . AMREE LA, RS SR ] SRR R
JEIEREAE, BT, AU LB R
W TATNRAF) 2N, B S LB ARE P
R ATE A F ) J LS F R BT, [ o2 5t )

B ALK HDURFIE L RS 24 FL )
B M REHEAT T — 265 ), (RE TS &
LR Tt ] AV R SRR b o

Bt i v e P rERELS, RER AR
RHERK, FEEG ST EMK, TESHIL
BV FBR A o Bl 2 AT AL B L L 2 S L ety
DLIEREIRBL, BEHL T ESH BRI AL E
WO A SR B 2 TAAAAEAN AR o AERR R B L4

BEEWB: LA BRREIES % BN H (BK2010249); P ARG FR A 7R & T RI%E 42 (2008 YK02)

s HER: 2010-06-03; EiTHHEA: 2010-11-20

BIEEE: A, #d%, Wt #Eik: 021-56331102; E-mail: dengk2000@163.com



1230 A G A R

2011 46 H

W, VR A BTS2 AN 4 A i U Tk
X ] JE AR A BT T K B R K T2
FEUO, BT AR WAL L B LI KB
FURRCR 5 JEEX e LRI J2 7 7 e o T B
VLXK ORI S SR E N, L
F R JE AR R

WAL T2 i, AR R S LK
PRI RV AL, S I SR AR R A A
B, TR BAREERESIL T, %
LT LR Rt ] J2 5 B AR R . T T2
W M e o] JZ AR R BRI e . T RUE TR
- AUEPEE

1 S8 EHLRITEEE D22 RHIE
=

L1 & EHELREEETE

Bt LI R rh AR/ LI Y, DR
HUE R B FLHRIAR B AT X — R BRI
TARFI B2 AR, B ALY IR I ke MBS LR
T T L ) LR R LB T e BT R LR (1 AN T i
B, R TR TR ALARAR T thve HIK SR, 5
BRI it AN — SO S50 SR s AR IR AL HERS
R E S ARSI B <, XA AR AT
2T A T AATHT 18 ] AN T e i [ A it f
(OS5I U004 &5 i T, S50 -5 B LR O
A R BRI B e R 5, R DAy At 1] Ao

B R s R XU LI e i 4 )
REESHL o EADOT LR 5 M A 2
LG5 BT L, i HIEYE B W FLIT PR RE 7 IE
BEREAT . I MTB A e LI S AR AT R,
I JE A s AT B G AL PN AR s LTI T
AR BRAL B AR 0, HoRE KWK 1 s,
1A A 0 LA S AW BRAS T I AR 5 o P A A
(BENGEAT TR G RALE), E U HREE T2 5 I
PR AT R, BB FL e SR AR O R IR

12 HREREESMNEHIEAEEIL

HA B S LA [T v AR R i, Pl
SRR ISR IAN Ty ) i3 B AR NBEEL
ERSE R =R R Y T PIAR?- T N AR e )
KR, BB EFRESTES, gl bR K
HERE, MR A KO R RN LIS,
FeREELHEAT T M SA LT A8l 1%I8 B Ik e ]
FEIRG SR, EEANRIEX, At g, mT

Roller

Nozzle

E Strip
Bl 1 Bt b LRI 2 R A B
Fig.1 Schematic diagram of kiss-point position of

solidification layer during twin-roll casting of magnesium alloy
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Fig.2 Coordinate system establishment for solidification layer
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Fig.3 Optimum zone of kiss-point of solidification layer

A AN LD s I, B L i e
FAEWUNVE, Oy AT e R AR G R AR L2 X
S DRI, AR R R R R

4L -3Rtang, < 4L - Rtan@,
{hﬂ2+Rﬂ—am@)} {?J2+R0—am@)}
k k

(6)
2 RETIEAIEIE

N Tk ] JZ AR ) PRI R SEBROR, et
TZERITT FWNR 1 s fEBIREE. $ELXKE
W€ MR O0 N, AR FLE R T T2, SRk
W RS AL AL, I BT ARG O LR
PRIFE S B AR RN 3, ARk AT
PARHE AR

WS IR N R T AZ31 5 hE, PRI g

R1 AL %
Table 1  Experimental parameters of magnesium alloys

twin-roll casting

Serial Strip Set-back Roll speed in  Roll speed in

No. thickness/ length/ initial stzi%e/ stable.stfllge/

mm mm (m'min ) (m'min )
1 6 45 1.0-1.2 1.3-1.5
2 6 45 1.2-13 1.4-1.6
3 6 45 1.4-1.6 1.8-2.0
4 8 50 1.0-1.2 1.4-1.6
5 8 50 1.2-13 1.6-1.8
6 8 50 1.4-1.6 1.8-2.0
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Table 2 Chemical composition of magnesium alloys strip

obtained by twin-roll casting (mass fraction, %)

Al Zn Mn Si Cu Fe Ni Mg

3.03 0.64 033 0.061 0.039 0.011 0.003 Bal
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Table 3 Experimental results and kiss-point position of solidification layer

S;r(i:ll thickst‘lt:.si Jm l;;agt;ﬁ/a;l; vi/ (m'min ") vo/(m'min ") Result description si/mm s 4/mm
1-1 6 46 1.0 / Break down 13.8 19.2
1-2 6 45 1.2 / Break down 16.0 19.2
2-1 6 47 1.3 1.5 Break down 20.0 19.2
2-2 6 46 1.5 1.7 Shrinking edge 22.7 19.2
3-1 6 46 1.7 2.0 Good profile 26.7 19.2
32 6 46 1.7 2.2 Good profile 29.3 19.2
4-1 8 51 1.2 1.5 Break down 25.4 24.2
4-2 8 51 1.3 1.6 Shrinking edge 33.9 24.2
5-1 8 52 1.4 1.8 Inter layer cracking 36.4 24.2
5-2 8 50 1.4 2.0 Good profile 38.1 24.2
6-1 8 49 1.5 2.2 Good profile 40.3 24.2
6-2 8 51 1.8 2.4 Free crystallization 45.8 24.2
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Table 4 Optimized parameters of magnesium alloys twin-roll casting though model

Roll speed range control in model

Serial Strip thickness/ ~ Set-back ¢ ss-point position/(m-min™") Roll speid/ Correspondence result
No. mm length/mm (m'min )
Vinin Vimax
1.7 Shrinking edge
1 6 45 1.86 2.82 2.0 Good profile
2.2 Good profile, casting fin appearance
1.8 Good profile
2 8 50 1.45 2.06 2.0 Good profile
2.2 Free crystallization
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Fig.4 Kiss-point position of solidification layer and strip
quality under different conditions (O—Strip thickness 6 mm,
setback length 45 mm; O'—Strip thickness 8 mm, setback
length 50 mm; 4—XKiss-point of griping condition of rolling;
E—XKiss-point of roll nip)
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Fig.5 Magnesium alloys strip processed by optimized process

parameters
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