5523 %4 10 ) PEEEEEFIR 201345 10 A
Vol.23 No.10 The Chinese Journal of Nonferrous Metals Oct. 2013

TEHES: 1004-0609(2013)10-2721-09

g AL IE X Mg-Y-Nd & &R0 R 20

® Ok, FLAEY BORY, sl ox kb2

(1. R MEERSS TP, BT 400044;
2. WIRKY EZHRESESTREEARMIFTFL, K 400045)

B OE: BRHEL TSGR T M-Y-Nd A A WA, 5 0ER I RIER(<500 CFLEIN, K
A2 AT H AR 1) HR IS L 1) 1 REAR K BAR LA 2 A s A2 RIS R ALII(S25 OO, ARt Sy kilfk: 24
FLAIEL RS AR T B B I, LI R ST H R 5 AR o IR SR T AR B A AL AL I A HLAA R0
ETHL A ST A0 ikl P 45 i SRR o A S A ELH L2 R LR EE ) 500 °C . BREIRELHIARTE &
1 10% HABELHIR BB 70%. #ELE, MORBRAFFIERIRST A 30 pm 224 IZRZY, = AR A T2 . [#]
FALER 1 h AT RO BRI AR AN S AR TSR o P3G NI I IR, AR AR KA H SRS . A
EL T 51035, 4 T6 ACH AL TS Mg-Y-Nd & & 1) IR SR E$E 7 176 MPa.

KR MgY-Nd &4 H4L: MU BRI 4k

FESES: TG146.2 SCRRARAERD: A

Effect of hot rolling and thermal treatment on
microstructure of Mg-Y-Nd alloy
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Abstract: The effects of hot-rolling and the following heat treatment on microstructure were investigated. The results
show that, for rolling below 500 °C, the dense precipitates are formed, which is bad for further rolling and grain
refinement. However, rolling at the solution temperature (525 “C), the recrystallization grains grow rapidly and coarsen.
When rolling temperature is slightly lower than the solution temperature, dispersion particles are precipitated, which are
not harmful for further rolling and are capable of pinning grain boundary to resist coarsening of recrystallization grains at
high temperature. The better rolling processing parameters are that the rolling temperature is 500 C, the thickness
reduction per pass is 10% and the total thickness reduction is 70%. After hot-rolling, the fine and uniform microstructure
with an average size of approximately 30 pm and a strong basal texture are obtained. The solution treatment for 1h can
effectively eliminate dislocation and retain the same grain size and texture. As solution time further increases, the grain
coarsens and texture becomes dispersive. Compared to the as-received alloy, the yield strength of the hot-rolled Mg-Y-Nd
alloy with T6 treatment is increased by 176 MPa.
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Fig. 1 Microstructure of as-homogenized Mg-Y-Nd alloy
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Fig. 2 Microstructures of Mg-Y-Nd magnesium alloy rolled 50% at different temperatures (p=5%): (a) 400 C; (b) 450 C; (c) 500

'C; (d) 525 C
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Fig. 3 Microstructure of as-homogenized Mg-Y-Nd alloy

after thermal treatment at 400 ‘C for 30 min
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Fig. 4 XRD pattern of Mg-Y-Nd alloys rolled 5% per pass at
400 C
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Fig. 6 Microstructures of Mg-Y-Nd alloy rolled at 500 “C and different total reductions (¢p=10%): (a) 50%; (b) 70%
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Fig. 7 Microstructures ((a), (b), (¢)) and SEM images ((d), (e), (f)) of Mg-Y-Nd alloys rolled after solution treatment at 500 ‘C for

different times: (a), (d) 0.5 h; (b), (¢) 1 h; (¢), (f) 1.5h
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As-received; (b) Hot-rolling; (c) Hot rolling+solution treatment for 1 h; (d) Hot-rolling+solution treatment for 1.5 h
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Table 1 Length of low angle grain boundary (LAGB) (2°—4°)

per area in various samples

Sample LAGB/um '
As-received 0.001
Hot-rolling 0.215
Hot-rolling+solution treatment forl h 0.002
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Fz2 AFRE Mg-Y-Nd B gE WES54 during isothermal ageing at 250 “C[J]. Scripta Materialia,
Table 2 Tensile properties of Mg-Y-Nd alloys under various 1999, 40: 1089-1094.
conditions [3] XINR,LIL,ZENG K, ZENG K, SONG B, LIU Q. Structural
Grain Py o/ 0y examination of aging precipitation in a Mg-Y-Nd alloy at
ig: 0.2/ u
Condition size/um MPa MPa % different temperatures[J]. Materials Characterization, 2011, 62:
. 535-539.
Cast+(525 'C, 24 h) About 220 120 123 1.3 ‘ ‘ \
_ [4]  BRete. BIREG M. dbat 42 Dl iaAE, 2005.
Hot-rolling About 30 - 287 - .
CHEN Zhen-hua. Wrought magnesium alloy[M]. Beijing:
Hot-rolling+T5 About 30 - 318 -

Hot-rolling+T4
Hot-rolling+T6

About 30 210 255 7.8
About 30 296 320 2.1

3 Zig

1) FLAIRE A8 LA T S AR L AR T
X Mg-Y-Nd 5 4 1) A 234 W i s o 244051
FEMCT 500°CHY, FLIE AR AT OB b H
A, BUEAZUME LAk LS REFRAR: A FL A
{1500 CIF, LI E AR i FLIE Ik 3 %L il A %
AT RN Mg-Y-Nd & 4 HI4H 2.

2) AT Mg-Y-Nd &40, 7EmAS T [
FEFLHIERE T, 2o #T R OREU 38 AR, IXEEiREL
WL A AR AT A EL I 1 B8 T 2 T L T
PO SR N RS SR A . TS SRR
SRR R, DRI, X o A il L o
g LR P A AR

3) 500 ‘CH#HLJG, Mg-Y-Nd #H/E T 30 um A2
EIE I REAV ST OB ST TEAY (AT N RN S A i SN =]
SRR AR A H I 0[] 30 Ah BE WT 2550 v e o A8
R R FRPRLF T N A o RGN TR] PR [ %5 (<<1 h) W]
YERFAN i AL LRI T 2R o 2 [ I 1) (18— 18,
B 58 AR AT LA IS 2%, kiR A6E] 100
pm Bh b H U A4 50 53

4) X% Mg-Y-Nd &5, BAERFLH T 2R7
500 CHLE|, REERFLEIALIEEN 10% H S HLHIAETE
Bh 70%. PELELL 525 CRIAHE 1 he 551k
WA G, HRELFE T6 ALHR R JH i
S B FNPUR 5 4 R T 176 MPa Fl 197 MPa.
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