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Abstract

In this paper, the Mg-6Gd-2.5Y-1Nd-0.5Zr alloy with different textures was used as the object to
study the effect of texture on fatigue performance. The fracture morphology of the fatigue speci-
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men was characterized by scanning electron microscope, the propagation path of the surface
crack was characterized under the metallographic microscope, and the morphology difference of
the fatigue specimen with different texture was compared. The results show that after the basal
texture is formed in the alloy, the average grain boundary misorientation is reduced from 62.32°
to 44.01°, the average Schmidt factor is reduced from 0.381 to 0.278, and the uniformity of the
structure is improved. The dislocation slip in the grains was suppressed, which makes the crack
initiation life and crack propagation life of the alloy prolonged, thereby improving the fatigue
performance of the alloy.

Keywords
MG-6GD-2.5Y-1ND-0.5ZR, Fatigue, Texture, Grain Boundary Misorientation

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

Ba S NRBER e EAMRLZ —, IER G T HUE MR, 280 is iS5 U i i o o1 [2] [3].
H &ML 8ES & T HARE MGG E RS MM, ERURE GBS S N N AT 7t 4
R[4] [5]. BEG STEME NS M BIIRBEES , DSR2 SZ K IR IR B, IX 0 R 8E & SN 57 PR RE 1R
TER. ARSI Al AR =AM B BRI, R RAYTR=EAME, EEN)
KT, 5 A ARG R RAE, MEMRS KT, RAA4 53 FHA[6]. &R SRAy &
TR ) LA 2 —[7] [8], 17 i S H [e) 22 £ e rh 473 A6 B A7 5[9] [10] [11]. Ludwing [12]3@ i f
FLAh AN AR R RS SR AT ORI, RN RS R AR S H AR R Bl T (8] PR e A R
K&FHRGY JE. Chao [13] [L41RIUMMAMIMA S S S By RIER M. B TVIRRay &
BRGNS, X ARARIE T A TTERECR, R RGUR ARy R R SO0 B s S e Y
BeT e,

H T 858 B A MM EH ST 450, XA HAEFLHS R T A S TSR AN, XLty
PG I 55 VERE P AR R o Park [151558 87T 1 2% 1) S M 4L AZ31 BRGS0 5547 NI se i, R 30
LT FORE i 098 57 PR RE AR T AL 7 I BORE i, Xiong [16]%5 B i FU 4L 2 AZ80 A& HIIET TN
HAF BRI . SRTM H O T2 0 50 Kk 2 8 Th T BH ISR AT 9, 0 T RE A K g
FUARI TR LD o AR SCEE I FA R R B G S I 5717 9, IR S8 4 S 55 At
AT NI, PE B A S IR M RE SR LR IR TR A

2. EWMMP R ZE

WELAE Ar ST L L AR EE A Mg (99.93%), Mg-30 wt.%Gd, Mg-30 wt.%Y Al
Mg-30 wt.%Zr A& 404 44 X A Mg-6Gd-2.5Y-1Nd-0.5Zr (&4 #55e. o R &% 8 TR R
F R AL (ICP-AES) I E T A 4 1 SEFrfb 2% i 73 4 Mg-5.8Gd-2.4Y-0.78Nd-0.45Zr (Wt.%). #5%ETE
520°C FHI5IMLIB KALEE 14 h, SRJEEZIR F/AKE, Ul —M A7 225°CINF &L 24 h, FRid v T6 &
IR S E Y SR KOG L 2T L, FLHIER A 500°C, AHIERIE T & 10%, K N EA 70%,
T8 X RLE 500°C MR K 5~10 434 o LIS AR AE 500°C T A AL ER /NI I LK, BE G AE 225°C

DOI: 10.12677/ms.2021.115064 555 PR R


https://doi.org/10.12677/ms.2021.115064
http://creativecommons.org/licenses/by/4.0/

B &

%24 h, Frid o T5 2.
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Figure 1. EBSD observation of theMg-6Gd-2.5Y-1Nd-0.5Zr alloys under different structure conditions: (a) Inverse
pole figureof T6 alloy; (b) Inverse pole figureof T5 alloy; (c) pole figureof T6 alloy; (d) pole figureof T5 alloy

1. RELBLVRES Mg-6Gd-2.5Y-1Nd-0.5Zr &K EBSD RAUER: (a) T6 FAERRE; (b) T5HEAER
RE; (¢) T6SEERKRE; (d) T SE&RE
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Figure 2. Grain structure analysis of theMg-6Gd-2.5Y-1Nd-0.5Zr alloys under different structure conditions: (a) Grain size
distribution map of T6 alloy; (b) Grain size distribution map of T5 alloy; (c) Grain boundary misorientation distribution map
of T6 alloy; (d) Grain boundary misorientation distribution map of T5 alloy; (e) Schmidt factor distribution map of T6 alloy;
(f) Schmidt factor distribution map of T5 alloy

2. FRLALIRES Mg-6Gd-2.5Y-1Nd-0.5Zr & & HIRRLEL N TLER: (3) T6 SEEMURTHEE; (b) T5HE
ERHMRTHEE; ) T6FEERANEENTE; () S SEERANEESHE; () T6 SESHEEHEFH
wE; () 5 SEeRBHFEFIHE
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Table 1. Tensile properties of the Mg-6Gd-2.5Y-1Nd-0.5Zr alloys under different structure conditions
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Figure 3. Fatigue life curves of the Mg-6Gd-2.5Y-1Nd-0.5Zr alloys
under different structure conditionsunder fully reversed stress mode
& 3. RNELELERA Mg-6Gd-2.5Y-1Nd-0.5Zr & A S-N Hhsk
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Figure 4. Optical micrographs of small cracks of the Mg-6Gd-2.5Y-1Nd-0.5Zr alloys under different
structure conditions (a) T6 alloy o; = 115 MPA, N¢ = 26,749; (b) T5 alloy o¢ = 115 MPA, N; = 119,408
4. FREIBLEIRT Mg-6Gd-2.5Y-1Nd-0.5Zr A& IEREHNEHBH: ) T6 7 5E6%E; o=115
MPA, N;=26,749; (b) T5 & & or= 115 MPA, N;=119,408
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Figure 5. Overall fracture surface and crack initiation site of the Mg-6Gd-2.5Y-1Nd-0.5Zr alloys un-

der different structure conditions (a) (b) T6 alloy o; = 115 MPA, N; = 26,749; (c) (d) T5 alloy o7 = 115
MPA, N = 119,408

& 5. FRIALRIRA Mg-6Gd-2.5Y-1Nd-0.5Zr & & BYIE 55 7 O B MM FAHAEFEX (a) (b) T6 75
&% 0;= 115 MPA, N;=26,749; (c) (d) T5 Z&& o1 = 115 MPA, N;= 119,408
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Figure 6. Fatigue fracture ofthe Mg-6Gd-2.5Y-1Nd-0.5Zr alloys under different structure conditions
(a) T6 alloy o¢ = 100 MPA, N; = 137,962; (b) T5 alloy o; = 115 MPA, N; = 1,001,601

6. TEILHLVRZ Mg-6Gd-2.5Y-1Nd-0.5Zr && A RXHAEEE: (2) T6 56 % 1= 100
MPA, N;=137,962; (b) T5 &% o= 100 MPA, N;=1,001,601
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