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Fig.1 Microstructure of the as-received AZ31 Mg alloy
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Table 2 Mechanical properties of the as-received AZ31 Mg
sheet

Sample Tensile strength/ Yield strength/

Elongation/%

direction MPa MPa
Transverse
24 127 2
direction, TD S 8
Rolling
241 126 27
direction, RD

Kl 2 AZ3L A ESWRMELHIZ FHEMEAZ (2 m/min)
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Fig.2 Microstructures of the as-rolled AZ31 Mg alloy sheets (2 m/min) with different rolling reductions: (a) 20%, (b) 30%,

(c) 50%, and (d) 70%
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Fig.3 Microstructures of the as-rolled AZ31 Mg alloy sheets (5 m/min) with different rolling reduction:

(a) 20%, (b) 30%, (c) 50%, and (d) 70%
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Fig.4 Microstructures of the as-rolled AZ31 Mg alloy sheets (10 m/min) with different rolling reduction:
(a) 20%, (b) 30%, (c) 50%, and (d) 70%
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Fig.5 Relationship between grain size and rolling reduction
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Fig.6 Microstructures of the as-rolled AZ31 Mg alloy sheets (8 m/min) with rolling reduction: (a) 20%, (b) 50%, and (c) 70%
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Fig.7 Relationship between grain size and rolling velocity
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Fig.8 Mechanical properties of the as-rolled AZ31 Mg sheet rolled with 2 m/min (a, b), 5 m/min (c, d), and 10 m/min (e, f):
(a, c, e) strength and (b, d, f) elongation
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Fig.9 Mechanical properties of the as-rolled AZ31 Mg sheets with rolling reduction of 20% (a, b), 50% (c, d), and 70% (e, f):
(a, c, e) strength and (b, d, f) elongation
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Fig.10 Relationship between yield strength and grain size: (a) different deformation methods, (b) different rolling reductions, and

(c) different rolling velocities
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Table 3 Average grain size and mechanical properties
of the AZ31 Mg alloy sheets®

Average Tensile Yield
Thickness/ V g I I Elongation/
mm grain size/  strength/  strength/ %
um MPa MPa 0
20 RD 13 254 161 14.2
' TD 257 159 10.8
RD 260 212 12.5
1.3 13.2
TD 268 220 13.9
RD 286 242 3.8
1.0 12.4
TD 317 276 12.2
RD 1 2 .
0.5 117 30 53 6.0
TD 325 273 12.1

F4 AL HESMMRXEFI BRI HZE M
Table 4 Mechanical properties of the cross rolled AZ31
sheets!*]

Thickness/ Tensile strength/  Yield strength/ Elongation/

mm MPa MPa %
278.5 224.8 18.4
TD 303.1 240.7 17.6
0.6 300.4 241.2 17.3
' 268.4 186 16.6
RD 268.5 186 19.8
269.6 186.4 15.5

378.3 306.3 6.8

TD 384.1 309.2 6.9

05 386.3 312.9 8.6
' 322.3 250 5.9
RD 317.2 251.4 6.2
318.8 251.3 6.0

IR 5 25y KT %L 1) 1) JE IR BER B, 3K 100 B A2 HL ] 3R
VB P/ INBR A &L 1) FIVRE [e) 1) 4% 1) S P o
W. J. Kim 25 NPt 35 R 4 AZ31 84 S UM %

SOPELHI G T2 7ok an b doRn, o I ) MR .
S ELGNS R, ENELARAE Y 311, BB R
AR T ik 70%, IS R AT — & H0AS [E) EL 1 R Y S
Wt IT, AR IAEELHIRE )y 160 CH, BRI
HE A 1 JeE P i B L AE AR, 5373 9 275 MPa Al 24%
W B HLHIF R AZ31 BES AR #E 200 CIFIR K
1 h, BM Y JE IR G B B 2 225 MPa, {H 2 IE i R K115
B KM BE 52 7, N 35%.

KRV 1) commonwealth scientific and industrial
research organisation (CSIRO) Z R —HM I T84
SR L AR AL IR TR, M AT USRS e EL I
WAk B A, & — RVIKERN T2 L85,
BN TE R T B ITH TEEA &% 5RM A =% H
W, JEAEMH T 600 mm FE, 2.5 mm R[] AZ31.
AZ61. AMG60 LA Je AZ91 & — e 3| AN[F] 5 AR TR 8 &
WA . WILAAIN AZ3L BEE &5 5L I 1 241
R4 R A, WM IR 58 FE 9 (28845) MPa, Ji fif i
Ji 9(21345) MPa, % % 9 (2142)%.

¥ FR JURNAS R T2 75 vk 5 AR FL i 2 J5 vkl
BRI S 2 R AT T, IR 5. WX LL4h
RATLUR I, AWK LS L2 AZ3L Bh
SR (72 SRR SF AL ] T 9 pm, MR F1
REAS 21 R M FE B v, AROMA S A 26 B 2 4 v 3] 30% LA I
LR Z G, WM R RAFAE S A ek, WK 5
kA AL AR 2 — R TR (FET R BEL 4L
] P B I ZE (R . FLm MR R E D). AR 5 AT
LR B, FXTFIE 4 o5k, ABFFATR KL
I T 2% 1 AZ3L1 BEA S AR 4L 1 RO ) 1) ) 2
PERE ZE AR AN o

#5 TRIZFEILHBRN AZ3L HEEERM W NFEMREXTEL
Table 5 Mechanical properties of the as-rolled AZ31 sheets

Yield strength/MPa

Tensile strength/MPa Elongation/%

Data source State Deviation/% Deviation/% —
RD TD RD TD RD TD Deviation

T.C. Chang® As-extruded 253 273 8 301 325 8 6.0 121 100
Q. L. Zhang™" As-extruded 250 306 22 322 378 17 59 6.8 15

W. J. Kim*®  As-extruded 275 300 9 330 345 5 24 25 4
CSIROM® As-casted 21345 28845 218

This paper As-rolled 183 195 6 270 274 1 32 31 3

3 2 @ 1) FEHVRIRE N 400 °C, BB AR

FES LI R, LR E 5 mimin, HIERAEE
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Wl = F 280, 180 MPa £ 30% LA | .

2) 15 AZ3L BEE ERM A MBI T, BT
ST LR T0%M KA T, B 1 R AR e AE
PrhismE 260 MPa, i k9 E 160 MPa, IE{H % 25%
LLE.

3) XL #T TANFEALE] T &M N AZ3L BEA 4
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Microstructure and Mechanical Properties
of AZ31 Magnesium Sheet after Hot Rolling

Liang Shujin'?, Liu Zuyan?, Wang Erde?
. Sino-Euro Materials Technologies of Xi’an Co. Ltd, Xi’an 710018, China
(1. Sino-Euro Materials Technologies of Xi’an Co. Ltd, Xi 8, China)
(2. Harbin Institute of Technology, Harbin 150001, China)

Abstract: The effects of rolling reduction and rolling velocity on microstructure and mechanical properties of AZ31 Mg sheets were
investigated. Results show that the grain size is significantly refined and the mechanical properties are raised after hot rolling. When the
rolling velocity is 5 m/min and the rolling reduction 50%, the average grain size is refined to 9 um, and the tensile strength, yield strength
and elongation are enhanced above 280 MPa, 180 MPa and 30%, respectively. The relationship between grain size and yield strength was
also studied. Based on the literatures on AZ31 rolling and experiments in this paper, the comparisons on mechanical properties of AZ31
Mg sheets were carried out. The results reveal that the rolling parameters used in this research can significantly enhance the mechanical
properties of AZ31 Mg sheets, and the anisotropy in transverse direction and rolling direction is not obvious.
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