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Rapid solidification characteristics of
melt spun AZ91D magnesium alloy
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Abstract: The ribbons of melt-spun AZ91D magnesium alloy with thickness of 40 =70 Hm and length of 80 ~ 100 mm were ob-
tained by a single roller apparatus. According to the grain morphology, the rapid solidification microstructure of melt-spun magne-
sium alloy is roughly subdivided into three crystal zones through the thickness section: the fine equiaxed zone near the roller sur-
face, the inner columnar zone and the outer equiaxed zone near the free surface. The X-ray analysis results indicate that the mi-
crostructure of the alloy is composed of the single phase a-Mg supersaturated solid solution and the eutectic reaction of L = a-Mg
+ B-Mg;Aly, is suppressed due to rapid solidification. TEM analysis reveals that a little amount of B-Mgj;Al;, compound, which
disperses inside the a-Mg grains and locates at the grain boundaries, is the product of precipitation from supersaturated a-Mg sol-
id solution during cooling processes. Lots of dislocations and dislocation cells exist in a -Mg grains. With the increasing of roller
velocity, the a-Mg grains become gradually finer and the inner columnar zone tends to elimination, and the density of dislocation
inside the grains increases, and hence the strength and electrical resistivity of the alloy increase remarkably, while the elongation

of the alloy decreases.

Key words: magnesium alloy; rapid solidification; crystal growth; microstructures and properties

BaetoRER, WHEEER, SHMEME  TTRENHTRE BT AME MRS T UK,
JerERELr, B R MR R R RE b, B b 21 HAEA R AR R R R T L £

© WeREH M 200310~ 15; &iTH: 2004~ 0220
EZ A BEREE(19637), J, BIZIR, .
WARES: R, M1, a5 029 - 823120609; E-mail: xu zhai@ xaut. edu. cn



. 940 - R 4 R

2004 4 6 H

R ] 25 A T AZ91D B4 & S A R A | T JE ik
ZEGE, WM REAEESSHAMNL | i
PG AS M S L et R D DL K 6 R
T O A TR N 5 T REAT TR BRI AT AR . R
THRAGE R T A A A2, SRS Ak R R
& B B DA R T 2451 T A DUSR 191 T AR AH 45
¥, NI RTS B AR R YA RE R ) 2% P BRI BT A4
BE o DRI, PR O 48 A SR A W B AR R
SIS FIGEF EEF R RB 2 — . R, AR
AZ91D BEA G A0 SVA DRk [ 4 T BR8] 2H 23 K
HAERRRF R BF R HRGE AN 2 0L . ARSI R A
BRIERT AZO1D BE A < PRk 5 ] 4H 23 F0 AH 16 £ AT
W5, S HAZUEES BRI, A ZURFIE
X B4 L SRR RN 2 MR R S

| e,
1.1 MK

SEIG ARG A TRE BN BT AZ91D B
G, LA (ESH): 8 5% ~ 9. 5% Al
20.455% ~ 0. 900% Zn, <0.17% Mn, <0.05% Si,
<0.004%Fe, <0.015% Cu, <0.001% Ni, 0.01%
F, RA Mg

1.2 AT &

BREN 0.7 g ) AZ9ID B S SN EH T A
EHA£ 0.6~ 1.5 mm BHE R4 d 16 mm % 150 mm
AERET, BPHREENLA BT BRI
,OESEE2.0x10 *Pa e RAFAESE 1A
KAHKE . REMEST AR 3~ 5KkZE, THmE
HURR N A5 R 152 2% I AR i, L5 A0 9 3 4k 200 K
Ak, PRIE 5~ 10 min f5, A4 S3RX8 RN S R
. WA B 4 TR T () T E A ) Cu B AR T,
BLVA Bk B BE 40~ 70 Vm < 5% BE 5 mm AIK R 80~
100 mm K] AZ91D B4 4l .

¥eac ik . e . RS, 7E ARMRAY-
1000B R H g I AN 2 4 A 2R, P S
Ph3)% 1 mL HNOs+ 30 mL C,HsOH+ 9 mL H,0+ 10
mL CH3COOH ¥ . SR JEM2010 2437 5 B ¥ W1
BEHEATAEE R 0T, H YGO65N Y #7214 5% 773
AN 4T B T 2 vk Re; ) SZ-82 A - A DU R
B IR A A 4 ) HLBH 2

2 HiRKite

2.1 AZ91D 45 < ) Padt s [

FEPATBEE 40T, AZ9ID a4 B e S i
a-Mg SEECA, MR AE AR R b, W A T R
WAL S BRI L, & AL 5 AR WARLE B, 8] B
RSN, &G EE TG a-Mg+ B-MgnAl3k
A . BT RS RED, LR o-Mg MAEEK
AT a-Mg JERAEK, ¥ B-MgpAlpAH#ER a-
Mg A3 &0 0 S 0, TR BT 18 10 B 7 3k A 4. TR,
AZ91D B & 1 T e [ 21 U LK I o -Mg B
B AR G (8] 73 AT B -Mgrn Al AHZ A% . SR, fE4R
TR AT, BT S A RKAT WK E T &
KA, BT 57 4 AF B A [R) 1 35 [ 41
2,

2,101 PR [ 2 AR

AZ91D B G s U [F] 2% P A 46K T 2 23 2 (]
LR . AR R BT M 2504 3 MX
B, T ORI X, FEEL 6 . %X 48
SR 52 50 T (P IA VR T 3R K, T 1 20 23 LA 3450 4 /)
SR AR, SRR A0 1~ 2 Bm . TTIXA
WEBADIR X, B4 20~ 30 Um . H1 T2 851
AL AR, DX A B TR R 1) b T R K
JERRREE, SR AR TERS DLE ) AR K IR 40 K AR
NREE . TIIX A E SR X, SR 15 W, %
X 52 Cu i f& R0 2R 55 5O XU VB H, 3 B B
JE 5 A TR 2R, k] 4 2R DL Sl O R,

Bl 1 AZOID BEA 44 i PRI e8] 41 R IM TE 50

Fig.1 Solidification microstructure of

melt-spun AZ91D magnesium alloy
[ —Fine equiaxed zone near roller surface;

II —Inner columnar zone;
[II—Outer equiaxed zone near free surface
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Fig. 2 Variation of grain size of fine
equixed zone versus roller velocity
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Fig. 5 TEM micrographs of melt-spun

AZ91D alloy
(a) —Multiple crystal rings;

(b) —Second phase particles;
(¢) —Dislocation cells
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Fig. 6 Variation of mechanical properties of

AZ91D magnesium alloy
ribbons versus roller velocities
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Fig.7 Variation of electrical resistivity of

AZ91D magnesium alloy
ribbons versus roller velocities
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