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ABSTRACT The compress creep tests of the cast Mg-Y-Nd alloy were carried out at constant
stress on Mayes fatigue machine in air. The results show that the creep resistance of the Mg-Y-Nd
alloy is much higher when the temperature is lower than 300 C for stress of 100 MPa, especially the
steady creep rate at 200 'C decreases about three orders of magnitude than those of the Mg—Zn—Ce
alloy and common AZ80 and AMG60 alloys. Slipping and twinning are the fundamental modes of creep
deformation for the alloy, the 8 phases and dynamic precipitations during creep are the principal
strengthening mechanism of the alloy, whereas the main reason for the decrease of the creep resistance
is attributed to occurrence of the MgO particles at the interface between a-Mg matrix and 3 phase,
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dynamic recrystallization as well as the fracture of the primary 3 phases.
KEY WORDS Mg-Y-Nd alloy, creep, precipitation strengthening, MgO particle
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A3 BITHFfI B R Mg-Y-Nd §&3#17 T RS
LR, HITTHEEAE 200 TH 300 CHRAETRH
AR B OO, LI E SN AR &
ERIBTHIR BLIREE.

1 ZRHERFE

BB & Mg-RE 44 YN42 f1 ZR41 g4k
2RANEN (RESH, %): Y 4.16, Nd 2.27, Zr 0.23,
4% Mg #1 Zn 4.34, Zr 0.25, Ce 0.86, &% Mg. —
AEHEERANSIGE, TEHEENSN: 520 C
x16 h 2% (YN42 &44) 1 350 T x16 h 4% (ZR41
&%), FHntst AZ80 5 AM60 35484 & VATHHFTT
T

RAER 5 mm , BN 5 mm fikeE, UEN A
A 7E Mayes AR YL E451F 200 TH 300 CFHITE
GRETR, TREERSHE, FEIES. ELidFH
TR AN RARTER. TRIRVRERS)
BHIE £2 CUR. ERZRANRER#REHIT, 25
#® SEM #1 TEM H#:S, ZEAHESE (S360) fiFEst
B4 (JEM-2000FX II) b4 THMsa 4 s,

2 XREREMK

2.1 SHIRERM

ERSEARERE. NAKRFTHREMEILAE 1
2. WfUEH: 7 200 CHf, Mg-RE 4&MBaAETE
RFETF W EESS (AZ80 fl AM60), #£5)E Mg-Y-
Nd 4 &FERETRERYBE (B 1a). Frf, NHRE
ZF 200 MPa, Mg-Y-Nd 4 &HRERREEAAE (K
1b); 7£ 300 TRY, Mg-Y-Nd SE&MEERAA B
F Mg-Zn-Ce & (& 2a), HEER 1M, Z&EHHR
TR RS (B 2b). AILER, 7ERES 300 T,
R #7136 100 MPa &4 T, & Mg-Y-Nd §&EAR
HAR R a1 ACERE.

2.2 EEBTMETREL S KB

£ 1 R T ARRBEA & 200 F1 300 CHEARE RS
FERTHRRASREER, B 3 R 2 457 TARRE
FAF T B G S B/ NRASE R ) BB K FEX A 17
TiE%. IR, £ 200 TR, Mg-Y-Nd §&HRSHKE
BEZEHEASRMR 3 MER, N NBE 200 MPa
T, ZAEHRASRTERI A 2.7848x10 %71,
HRAfe%sh, A0 1.397; BEF&F] 300 TR, A
WEHHREE, MAEPCERE 4.119. XjtH: Mg-
Y-Nd &S8R H K A7 B XHER BB BUR.

2.3 Mg-Y-Nd &S89 THH
Nie %5 [8:11]  Khosroshahi % [®] 1 Apps 2 [12]

i, Mg-Y-Nd §E&m3et BMARFEEUT 3
TIERALHE: RAEXSGWH 6 G H O 5H
# B MR B A, He 0 #EF By MATRREM, T O
HARR R EHFEH, B o-Mg ZEMBEXER
% (110)g I (0001),, (111)g I [1120]a.

WA 4a frRfy SEM BAEFILLEH, ZR41 54K
WHARPHFENTHAR, HPREBUREERES S FTH
B, AR HEZ T, YN42 §&46R RS
FEERBHUUER, FERFR A, BESRLE®E
5345 (B 4b). BAVHE, 7 o-Mg EfEH (0001) H
& 3 AER 120° Jfay (1120) #E, B [1210],
(1120] #1 [2110], #84& o M5 0 MZEMBREEE, B
M LAAE 6 BOREIREE: (111]s 4 [1120]4, (T11]5 1
(1210],, (111) # [2110]a, [T1T)g # [1120]a, 111 #
(1210],, [111]g I [2110]a, {H B HEHILFE I 4 4
HAF 3, B B MK (111]) S5FTF o
fkiy [1210], [1120] #0 [2110] F71e) (A 5 8y A, B,C
3ATTE). BAR, XFEAL 120° Jefh 3 M A AT
TEARB B — T T A A X BB 482 3. IR RN AR
HHEREF. BUTTLUH—SERE YN42 58+ 3
HFERMBEFRBRABOR, HMREXES ST
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Fig.1 Typical creep curves of Mg based alloys tested un-

der 150 MPa (a) and Mg-Y-Nd alloy (YN42) under
various stresses (b) at 200 'C
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Fig.2 Typical creep curves of Mg based alloys tested un-
der 50 MPa (a) and Mg-Y-Nd alloy (YN42) under

various stresses (b) at 300 C

ig(o, MPa)

B3 FRBEAGTRSSR/MRERRNG T S Kot

- Fig.3 Stress dependences of the minimum creep rate for
Mg-based alloys tested at 200 'C (a) and 300 T (b)

® 1 200 CH 300 CHESEHBRARERE
Table 1 The minimum creep rates of Mg based alloys tested at 200 and 300 C under various stresses (s~1)

Stress 200 C 300 T

MPa AZ80 AM60 ZR41 YN42 ZR41 YN42
50 — 2.4299% 107 1.6111x10~7 4.8963x10~9 7.9028x 106 1.3179x10~7
75 8.0196x107 — 6.6481x10~7 8.7812x10~° 2.1229x10°5 3.6111x10~7
100 4.3918x10~% 4.0036x10~% 2.6554x10~6 1.1543x10~8 6.0091x10~5 1.5051x10~8
125 1.5887x10°° 1.6385x10~° 8.2456x106 1.6008x10—8 — 3.4993x 109
150 3.6181x10~% 3.6581x10% 1.3045%x107° 2.2236x1078 — 7.6557x 106
175 6.5026x 1075 1.2005%10~4 1.9183x1075 2.7848x1078 — 2.0697x10~5
200 — — — 3.5594x10~8 — 2.8613x105
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RZESEWEEHEERR, H e 8w N AR R
fb; [Fint, 7EERAEHAR], & &R & A TTIEHA5h
SHHEE, X5 Khosroshahi 2 [ 1 Suzuki 2 [10]
IR RE BN, TS ST S ™48
RIMZEMEH, STl MEERT (B 7). 8
R, HRELIRNHT, IBTIEHESKK, #TTEHIH
EBAL/ER; WER KA, 7£ 200 TH 100 MPa %14
T, BAR BHE o BEREREERT —HEHKR
EA MgO & (B 7d). HBREARZE 300 CoY, 4k
REM MgO RAHENE, NERRT ML (B 6 4H)
A9 MgO &KX (E 8a); MBS, BERAER JIRMTHE M, &
RS ESES (B 8b) #H—P KR Hi, ENE
ik, B MEvTIERIL kAR RN FE, BELRREE
FUTIEARSh ST i 7 A 9 ZVGRL th E s Mg -Y- Nd
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Table 2 Stress exponents of Mg—based alloys tested at 200

and 300 C

Temperature, C AM60 AZ80 ZR41 YN42
200 4.974 5.098 3.923 1.397
300 — — 2.773 4.119

4 Mg-RE §&¥5iibBiEH SEM B

Fig.4 SEM micrographs of ZR41 alloy (a) and YN42 al-
loy (b) after homogeneous heat treatment, showing
precipitates in grain interiors and along grain bound-

aries

FERELE, RERGEERN—TEEEXK, T MgO
RAHI AR, S Z B SEE KRR RIS UTE N
KRR ERER. Hi, #—Pib Mg-Y-Nd
& BRUGETHEREE S RBZSEHRER
7. RRHRAER.

0.5 um

5 Mg-Y-Nd &+ 8 My 3 HEAAM TEM #

Fig.5 TEM photograph showing three variants of 3 precip-
itates indicated by A, B and C for Mg-Y—Nd alloy

6 YN42 844 300 THASH SEM WK

Fig.6 Precipitates along the grain boundaries under
100 MPa (a) and in grain interior under 150 MPa
(b) of YN42 alloy crept at 300 T
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7 YN42 44 200 CHl 100 MPa #3589 TEM BM4H
Fig.7 TEM microstructures of YN42 alloy crept at 200 T under 100 MPa

(a) twins in a-Mg matrix

(c) dynamic precipitation near dislocation lines

(b) slips and dislocations
(d) MgO particles at interface of a/f

8 YN42 4% 300 CH3/sH) TEM BM4AH
Fig.8 TEM microstructures of YN42 alloy crept at 300 T
(a) MgO particle zone (dark field, 100 MPa) (b) dynamicaly recrystallized grains (200 MPa)

3 &g

(1) BrHk & Mg-Y-Nd §&FRAEX 300 T,
R 13k 100 MPa &4 FIHEARIEK R ARELRE,
HR 200 TH, Mg-Y-Nd 4&RaSBAERE Mg
Zn-Ce & &MEER AZ80 ., AM60 & &K 3 M
B, HEMAERER/D, MAREUS 1.397.

(2) BBMFEER Mg-Y-Nd §&RBBEHEL

MAEENTEER; BN, RAFERRY B M
TR AT RAR B AT A B TR SR AL B R R AL R R
BiZASHAR SN EENH.

(3) BEH 200 CHEE 300 T, MgO HREAME
(7 a-Mg %tk /B HREN) HEME, HERRTH
SRS B H) MERAK, BERE—SRB WM 8
MBS, B Mg-Y-Nd &80 EHHEMR, FHER
HEURAERK.
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