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Effects of Ti Particle Addition on Microstructures and Mechanical Properties of
AZW9100 Alloy
GUO Guanghui, GUO Wenbo, XIANG Kewang, LU Shulin, YAN Zhaoxiang, WU Zhimin, MAO Youwu,
WU Shusen
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and
Engineering, Huazhong University of Science and Technology, Wuhan 430074)

Abstract: The influence of trace Ti particle content on the microstructure and mechanical properties of Ti/AZXW 9100
by continuous squeeze casting-extrusion process was investigated. The results indicate that the matrix grains of Ti/
AZXWI100 billet by squeeze casting are significantly refined, and partially separated eutectic phase disappears. With
the increase of Ti particle content (0~1% ), the morphology of -Mg;Al,, phase is tramsformed from continuous net-
work to semi-continuous network, and finally to short rod. After hot extrusion, the area fraction of the second phase is
decreased, resulting in a larger recrystallized grain size in the matrix. The thick fiber band derived from the partially
separated eutectic phase disappears, and the grain refinement caused by deformation leads to the generation of a large
number of recrystallized grains with random texture at the grain boundary, which reduces the overall texture strength
and enhances the basal slip Schmid factor. Due to the disappearance of thick fiber bands and area fraction reduction of
the second phase, as well as the lower texture strength and higher basal slip Schmid factor, Ti/AZXW9100 exhibits a
higher elongation. Meanwhile, the strength of alloy is slightly improved owing to the compensation of solid solution
strengthening. The combined effect of these factors significantly increase the elongation of Ti/AZXW 9100 without a
decrease in strength. Finally, excellent comprehensive mechanical properties are achieved in 1.0Ti/AZXW9100 alloy,
where the tensile strength, yield strength and elongation are 302 MPa, 187 MPa, and 18.5% , respectively.

Key Words: AZW9100 Magnesium Alloy, Ti Particles, Squeeze Casting, Texture, Mechanical Properties

BEE AR ZOR B o, AR m LR B S SR B E . SR, BE5 & 8 SRR it g vk

Wrim B #3:2025-02-13; 21T B #:2025-02-22

BEEWE : MR ARPE AT H (52175321

E—1EFE /N IO, B, 20004F A= AL #F 52 4, E-mail: justggh@hust.edu.cn

BlEEE: BAR, P, 19654 4, m % TF#2 1, E-mail: maoyouwu_hust@163.com

SI A FOUME, S0, M B, A5 TUBURL AN AZW 9100 845 4 LHEU ) 2 PERERYSE WA [T ). Re P 853 B AT (45 43, 2025,45(6) : 932-939.
GUO G H,GUO W B,XIANG K W, et al. Effects of Ti particle addition on microstructures and mechanical properties of AZW 9100 alloy[J].
Special Casting & Nonferrous Alloys, 2025,45(6):932-939.

932



Ti RGN AZW L1008 & 4 AR K 124 Efemm 56 £

20 o Yo i AR TG, AR K i R T R Y . SR
AZ3VFIAZIL A M L, il A H Mg-Al-Zn-Ca-Y
(AZXW)OG 4 HA LS Wt Jot: (i J6 il A 2= v dg
AR TSR KRB EE R A 0 i 3
A EWARZIN T T 2% 3B RN T2 i
BT H AR W AR AR E e BB BT R R R AR
B I B B Bl A5 P4 A R B AR B A A ok,
M A A MW 21, DU B2 55 A 4 0 i B R 1
H 2 8 B BT R AT — AT R o R E AT 3 50 kB b
BB A 56 4 T DR AR T R RS
HTZ WK, WA E] 55 17 55 A X 38 A & R 25
i AR HEAE o LT Z F 35 0F 58 1 34 504038 s a)
AZ9 & &g, kB amnt i kg, &4 h ke
() 41 /NERTE B-Mg,, Al TRE 76 BBF R o 72 P i ik 1 3%
R PR &, A 4 S e A = . WANG C T %
(58 R B, AZ91 & 4 T BR AE 1 B-Mg, Al A BE B 1%
R 4B EE . PARK S HE B #F 58 R0, Bt 5 [ %
W Th e 58 ARS8 R0, PSN RN D80 55 , 76 5% &
bR T R AN TLTE W3 2 Br b o B AR T
K F TR, CHEN B4R RFIE % B, 8% R ad A v
Br i p-Mg AL AHRE % 1 35 518 vy o B {ELJ2 R V48 ik 114 KL
K B-Mg Al #0235 18Ry 19 28 S0 9 T A% 7 A5, fili 4 R i
Rk, Ak, PUD M SHBESE T TiURi X AZ91 &
S VR D)2 BR B S W, B T UKL A S N RIS T
B-Mg Al AHIY &, W B R iRE T A &k R,
CHEN G %" BiF 55t 6 B, T100RL BE 7 1 Mg-Al&
GRS AR AN AR IR E . DL AR A
B A e VR T s R P X A & e A
S DA O A AR A RS L AL xR
BB MRS s A B X
AW ST T4 T — PR B S I TR A A
BWH T LS — ), It T L e RN R
| R et F T A 1 = € B (T = £ < R 5 o
FEEEEE VS H 2 300 CAE A HEE I I T IR, i TR AT
o) A PAb 31, A A v TS AE AE I B8 AR AR 08 ke B 4
T LA T2 i R S 2 A AR R AR
11N N /I P S I N 1 @ N O I AN S I I L
AZXWI100 £ A 4 5 55 1Y JE IR 1L 20 B 5 ¥ & & E AT
BHr— R AL BT 5T T Uk Jin 2 % A 4 0 41 21
2R B2, 5 AE S A DG 58 RN R 5%

1 Kk

BE— bR R AR s B E W 1, 55, 7E NI
SF IR 50 HE 99: DIR A& SRR Y T4 Tk 4l Mg
(99.9, 40 %%, T ] 2l A1(99.7% ) Fl 4l Zn(99.8%)

LI K Al-10Mn, Mg-30Ca il Mg-30Y " 8] &5 4 & T H
BEL e vl 0K e 9 1 38 4 Ak il AZXW 9100 B 5 43 1
DA 5 8 7 s A T B R 2 SR BE (590 °CO 8 T ABURE
B b I S B8 SN 22 L 300 r/min B 3 BE #E 1T
Pidk . TIRURLSE 2N A, Th s iR 2 630 C 8 ke 1k
R AR IR TE SRR N X T MURL i — 20l
Sy L 150 s W FE 43 B5E BUIE ORI B B &
150 “CHy#EELH 78 100 MPa & 1 F B &, i J5 fc 25 T
FE B AT I R, SR A HF R H Ry 160 1, 455 e B (A
L A R R B D S 7 mm /s, S B S 0 RE M
A 25 CHIKR R HEAT KB . — 3 20 s A e 10 47 % TR 45
T 5 AN HEAT IR B2 M IET T AR L B 42 48 3 AR
Y ok, WS B T 0k 4 55 2 43 80k 0.0.5% Al
1% 4905 0 1~35 , KA SOlsr W4 1. B 2% Tioki
TE S5 FRLAR (D43 A PR, AT UL T B0k R AN BT AR, S 2
RiAE R 15 pm

L |
P
N,+SF,| W —3 Z !

g s b7 . 1
L e NS, di‘ W L'
H . 3}
1 C e N R El\j]
¢ 114 10 & ! 13
Al XBpARcEH
Fig.1 Flow chart of experiment
1.a3m 2.8y 3. HHAF 4.TiEA& S8 6 HREY
TREEWEAT Sk 9. EAL 10 FH 11T 1244
13. 3 E Ak At

Rl HEAEHNBENAS
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Fig.4 Microstructures of squeeze casting Ti/AZXW 9100 billets with different Ti contents
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Tab.2 EDS results of the second phases in Fig.4a %
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1 60.23 23.42 1.48 0.67 14.20 —
2 57.94 33.30 7.21 — — 1.55
3 48.37 36.80 8.89 0.27 4.84 0.83
*3 ESHEREDSHER
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1 11.82 57.84 29.74 0.27 0.33 —
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3 71.3 19.2 9.0 0.4 — 0.1
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Fig.6 SEM images of as-extruded AZXW9100 alloy with different Ti contents
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Fig.11 Basal slip Schmid factor distribution of Ti/AZXW 9100 with different Ti contents after hot extrusion
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Fig. 12 Cross-section morphologies of fracture of Ti/AZWX9100 alloy with different Ti contents
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