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Microstructure and mechanical properties of titanium magnesium alloy
for automobile frame
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475001, Henan, China)

Abstract: The microstructure and mechanical properties of Mg-8Al-1Zn-xTi(x=0.05,0.15,0.3) magnesi-
um alloy containing titanium with different titanium contents were tested and analyzed, and the micro-
structure and mechanical properties of Mg-8Al-1Zn alloy without titanium were compared. The results
show that the addition of alloy element Ti can refine the alloy grain and improve the mechanical proper-
ties of the alloy. The average grain size of the alloy first decreases and then increase, and the mechanic-
al properties first improves and then declines. Compared with Mg-8Al-1Zn alloy without Ti, the aver-
age grain size of Mg-8Al-1Zn-0.15Ti alloy containing Ti decreases by 7.2 pm, tensile strength in-
creases by 32 MPa, yield strength increases by 33 MPa, the elongation after fracture increases by 3.8%,
and the tensile fracture mode changes from mixed fracture to plastic fracture.
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Table 1 Chemical compositions of the testing alloys

Erae Al Zn Ti Si Fe Mg
e 8.021 0.995 0 0.010 0.004 Bal.
ke 8.022 0.994 0.051 0.011 0.004 Bal.
RN 8.024 0.996 0.148 0.011 0.005 Bal.
FE4" 8.025 0.997 0.301 0.012 0.005 Bal.
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Fig. 1 Dimensions of tensile specimen



. 194 - W ek #8K

2021 4F56 42 5

2 REERKI®R

2.1 WA
AN[EVER B 1 Mg-8Al-1Zn-xTi(x=0, 0.05, 0.15,
0.3) BEA A B S N E 2 fis . 262 &I
B AFERPEEIRLR ST . B 2 FiIER 2 T LLE
H, AR Mg-8A1-1Zn A &iFE (] 2a, 306 1)1
WS R K, BV R S e, & & F3
AR R R K (~16.4 pm) o FEBR S5 = B 38 N, & 4
S B4 R RS e el N 5 38 K, KB Rl 0.15%
(FE 2¢, BE 3D}, A4 Ak AL RUR e B 3, 73
fn R T /N (~9.2 pm) , BN TR AR 7Y Mg-8Al-

(a) 17 ikt (b) 27 At

1Zn G408/ 7.2 pme BINE & A &0 R,
B A PR AR I S Ak, AU A TN s . 24
BBl 0.05%(1&] 2b, KR 2°) B, A 4 P340 8k
P ~14.6 pm), @A R BN TS INER 1) Mg-8Al-
1Zn & 44 By, (RIRIEE N, Y8k & it —2
HARE] 0.3% (8 2d, ikkE 47) B, &4 B ek AR (H
BT 27840, A Iris R, U A B4 el

AR A A W SR RS A BT K (~11.4 pm) .
LA DU, A e RN 40k 7 & 4
TR I R AR, 2% T A AR 8L A 45
Pk o AREK el ol %, ARME AR 5 04 ks
LRI

(c) 3% e (d) 4* ik

E2 &A&ilHERASN

Fig.2 Microstructures of the alloy samples
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Table 2 Average grain size of the samples

i RER% Tk RS um
EEL 0 16.4
RFE2" 0.05 14.6
R 0.15 9.2
R4 03 11.4
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Table 3 Test results of the mechanical properties of used alloys

s BE /% B/ MPa Jit IR5E £ /MPa Wi i /%
o 0 366 257 7.4
v 0.05 371 261 7.7
R 0.15 398 290 112
R4 03 382 273 11.8

(b) 2* iR

(c) 3* k¥

(d) 4 iHE
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Fig. 3 SEM images of the tensile fracture for used alloys
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