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FJE ok RE B & &fonE, CamiRl
I8 T Mg-Al R L8856 &R n#s - (La. Ce.
Pr. Nd. Sm. Ce/La. Ce, (& CelRAML)MY,,,
(& YRG5, @i 40k fohof o i 28 —
R, S ARESEEA RO T A8 1%
PERE . P RE A HTAR A PERE . SCHBR[7-9)4IE T
Bt 48 Sr N B AL #4585 & 4 b il i 4n ik i
FLANLE iy FEAL T R E PR BT (1) AL-St Al i & 42
() 25 It R AN = iR UG AR R R . AL, SCHR[10]HF
FNA, BN 1.5%~3%(J5 & 75 40 Sr g 1% F4 % Mg-
Al-Sr & G A RGEURNE . BEA SIF IR N AITIB
AR 5 RE A% Sk S AL ORI 2 21, L BB i B R R
TN R P2 A 58 UL HE AN [ £ o RE A 8OR a2
A R A T R A 1 T R AR AR SCHEAE L
FH AZ9ID R B & & &AL, WINRE. Sr
A AITIB BEAT Y[R A2 53, F S 90U 20 2R A4 250 R
PERESRTHAI B A L2560, ez sk M &4
A R Re s, ik — B RS S
TSR R s, R4t2%,

| ISy

AR SEE I I AR 7 AZ91D & 4 5E
Mg-25%Y Mg-25%Ce. Mg-15%Sr 18] & 4= 1 Al-
STi-B& 4. BESBHATRCOR, Tjakk X%
J5RE R T A Ak B JF T & 250 °C, [R]B E N
0.8%SF+CO, IR & TR B R 7L, K5
BB N I A 730 °'C, MERBEFEE 245
WG, Y215 S min, WEIEAREFE, KK
N Mg-25%Y . Mg-25%Ce Al Mg-15%Sr H1 8] &
=1 GEWFRS

Table 1 Chemical composition of experimental alloys

&, fRHEAem G, EAHRE 760 T, A
AlSTi-B &4, kg BRB g%, kath. HidE. il
FPEE, ARG BRIR A 680 CH L 40 minf5, AT
P52 FRECHS80 ¥ = IR #5 0L IR HUY, 19214
MR BN, HIE A WA 1.
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Fig. 1 Photo of die casting camera shell blank

K92 E TY 24 & Ultima2 %! ICP-AES HLUS &
S5 T AOGIEACIN E DU A 4 SRR A 2 A (L3R
1); ¥ DK7745 H K AE LTI FIHLAEEGE 4 B 55
N bR R N 20 mm,  JEFE A 3 mm R WE 448 Y AR
PREFEOLE 2), ZiR 15 RELE Instron—1121
Ji e M EHRIE ML B AT, FAHIEE 1 mm/min, HY
S5 TC R 35 2 e 10 3 A A 1T S AR S 2
o SARFEMNEBSREM EVIEL, KBNS,
HE R - BRI E e, RERHBEA
Olympus-GX53 2 4 #H & 7 B2 HE AT 2 Tl 2 20 %
K H 7 [F Bruker-D8-Focus %! X i 2R A7 5 (XRD) i
TP o By A A Be 1 AC(EDS) 1) H 4 Hitachi-
S4800 137 = S5 14 FiL T S5k A B AN 5% [E] FEI-Tecnai-
G2 37 I L7 S U AT & 4 IOV 2H 230 AH 45 1)
0T

Mass fraction/%

Alloy -
Al Zn Mn  RE(Ce) RE(Y) Sr Ti B Mg
AZ91D 8.9 0.5 0.25 - - - - - Bal.
AZ91D-1%RE 8.9 0.5 0.25 0.48 0.41 - - - Bal.
AZ91D-1%RE-0.3%Sr 8.9 0.5 0.25 0.47 0.39 0.21 - - Bal.
AZ91D-1%RE-0.3%Sr-0.3%AITiB 8.9 0.5 0.25 0.47 0.40 0.20 0.015  0.003 Bal.
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K 4 3R 2 Ar ok 12 X% AZ91D-1RE-0.3Sr-
0.3AITiB 7 & HEAT e 85 URE ) 46 A PR Re R
W ARG T 238 B 3(a) s N B iR
680 'C. EHEE S m/s T, 437450, 70, 90 F
110 MPa J& ff Eb J& i % ) AZ91D-1%RE-0.3%Sr-
0.3%AITiB & & 71 el iA £ ds . K 3(a) T
LB, 5T ECE M 50 MPa 1 K 5] 90 MPa, 4RJ5
ARSI R F] 110 MPa ik 2, & & (IHTHL 8 B A s
iR N =R R NP D =X RS St AN =5 N
2 R 5 EE T 50 MPa i, SRR 0470 iz 55 5 0 e AR
S PE A /N, 4o 256 A 170 MPa, )i fi K
RN S5 7%; ST LR K 2] 90 MPakt, Uk
e 5 R e AR i B s 1) T AR, il Dy 285
197 MPa, Wi J5 &2 N 4.1%, 5 &4 HE N 50
MPa B Eb 58 BT 560 P55 R e i 5 3 386 K T 29 AT 27
MPa, {HEKREEMK T 1.6%; 2455 bk 4k S48 K 5]
110 MPa i, R B 40 H 528 B A0 ik 528 2 40 il N
272 F1 181 MPa, % & it L & 9 90 MPa i 5 AT ik

R2 AEEBLZSH

Table 2 Die casting process parameters of alloys

N, WK R K, SREEFFIR N . Ak,
1E680 CHFFIRE T, #E T 5 m/s KRS IHEEF90
MPa J& 5 b S 50 & 63043 T B i 1 M Rg
Kl 3(b) 7 NTE 680 C e i B2 A1 90 MPa 5 L
SR, W ESEE S N4, 5. 6 A
7 m/s B 1) 7 5 BRI AL . MBI 3(b) T LA
JE 5 RE M 4 m/s BE TN E 6 m/s, BRJE 4k 40 K F
7 m/s IR FR AR, SRS SRR R IR, R 2R S
AINJGERER ;IR SEE AN 4 m/s I, R PR A
JE RSB E BN, 43 )N 244 11162 MPa, (K Ffx
KAN6.1%, ZHEGEEHRE] 6 m/sif, HLI HHT
oL 5 P N e 5 PO B T UEAE, 430l 287 R 196
MPa, KR E/NA3.9%, 5 S N 4 m/s if
P o 5 AN IR B 43 I 38 0 T 43 F1134 MPa, il
KRR T 2.2%; (YRS E SRS T 5 7 m/s
BF, R A s o B A JEE I3 52 A 265 A1 181 MPa,
B 6 m/s NG BTG, WiE MK RIS E A, wE
TG TR Bl 4(a)A(b) s N & 4 4E 50 MPa £ 90
MPa JE 41 U 6 F 1 S I 4a)FI(b)
o, AR RN, SRS A AR R
S5 . X R TR O S L R B A A U
I, VAN E R AR AR TR, T R R BE A
NEIBE), WIS R T A SR, [F IERgA
FEAKs B4R & a5 e 4 m/s Fl6 m/s
JE ST E A TR EMAs. NE4e)Md T A
AR E A, S AR O B
TAH, HAR S AT T E Z AN IR S
A, IR T K S B I T A e EE AN
IR, SECGEA RN,  EOE R L g/
H¥5), Hriss A EE L, WK T
BEMTERE, RIS %,

2: BTk, M AZ91D-1%RE-0.3%Sr-0.3%AITiB

Sample No. Casting temperature/'C Injection speed/(m-s™") Injection specific pressure/MPa
1 680 5 50
2 680 5 70
3 680 5 90
4 680 5 110
5 680 4 90
6 680 6 90
7 680 7 90
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Fig. 3 Mechanical properties of AZ91D-1%RE-0.3%Sr-0.3%AITiB alloy under different injection specific pressures(a) and

different injection speeds(b)
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Fig. 4 Microstructures of AZ91D-1%RE-0.3%Sr-0.3%AITiB alloy under injection specific pressures((a), (b)) and different
injection speeds((c), (d)): (a) 50 MPa; (b) 90 MPa; (c) 4 m/s; (d) 6 m/s
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WANFBTE SR S, AFT S A E s,
AR TN, R G TEREAT N TS EL i
FLANAERA BRI BRI PR AR AR (2 A vt
Bosm IR 5%, 362 i, RIS
IV, 2 AE A 4 ] 53 ThD i v [ 43 008 )
10%~20% 2 H, HI RS LRI K T & @i s)
A, % T Hshiflal, Uhi, & EmmnshtpE
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RS LR RSE R Ak, SRS
K, BEAFFNEE R FfL S hnfe,  JEERE R AL 1
o RS 22 S R, R R A P AR AT IR, &
BT b (L 1 A g A e 55 XS R ) B ) A
FmminoR, B, SRERR. ALY
ORI, IR e S A S B 4
H680 ‘C. 6 m/s f190 MPa i}, R 1) & ks 75 21 41
th, HAEMEE . HBLRE 75 RS Wit br
RERRRE, Fl, WBEZEENESE TS
B0 B NG IRE 680 'C . JEHHEE 6 m/s. JE 5t
tt % 90 MPa.
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KI5 s MDY M & 41 XRD i . AT DUE
AZ91D & &N RE. Sr fl AITiB 48 i 7 2 )& »
A4 FEHa-Mg. Mg,Al,. Al,Ce;n ALY Al
Al Ce,Mn, 4 . MAREJS, HTRECe5Y)
H5AIR A ZE R TS Mg A2, &
REMRSE 5 ALE L AI-REAL &, WRET &4
Al [T Mg, Al Wb EES &R . R
A 4 1 Mn 70 & (W47 12 5 BUE B [ R & 52 Mn
(X I % T AI-RE-Mn = 7oA. P& 6 Fros AP0 Fh
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* — Mg;,Aly,
4 — Al Ce;
* — Al;(Ce,Mn,
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(d) o
*
(c)
(b)
(@
20 40 60 80

20/(%)

El5 G&iXRDE

Fig. 5 XRD patterns of alloys: (a) AZ91D; (b) AZ91D+
1%RE; (c¢) AZ91D+1%RE+0.3%Sr; (d) AZ91D+1%RE+
0.3%Sr+0.3%AITiB

AEARM BB IR N 2R R R
%, WAEESHITEE RS R, WURE S
im B RS2 5 N 13.1+1.00 6.8£1.0. 5.4+1.0 F1
(4.7£1.0) um. AZ91D & & H b Ft EE R &4k
B-Mg, Al HI R (a-Mg+B-Mg, Al ,) e ab A4, H
i [H) 25 #8E K (ILIE 6(a)), 5 45 AZ91D 2H 214
t, &4 AZ91D+1%RE.AZ91D+1%RE+0.3%Sr il

6 VUFh& i SEM &

Fig. 6 SEM images of four alloys: (a) AZ91D; (b) AZ91D+1%RE; (¢) AZ91D+1%RE+0.3%Sr; (d) AZ91D+1%RE+

0.3%Sr+0.3%AITiB
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AZ91D+1%RE+0.3%Sr+0.3%AITiB = Ff & 4 1) &
b ZH U A (LB 6(b) (c)F(d)), ALK &[] 2f
B AH RSN, SRR AR, SRR A B A
N, HHEL AN A R A LS ST AR/ N A S s H
& & 4 AZ91D+1%RE. AZ91D+1%RE+0.3%Sr A/l

AZ91D+1%RE+0.3%Sr+0.3%AITiB A & ff Hi 41 21
KANTCRE 7S, kRS HT, £WPIRE. Sl
AITiB A2 i FIES B T 4t & &AL MEH, (H2
AR FE T 2 2 0]
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7 AZ91D+1%RE+0.3%Sr+0.3%AITiB & 42 1 SEM AGFIAH L (14 70 3% 43 A 1
Fig. 7 SEM images((a)—(d)) of AZ91D+1%RE+0.3%Sr+0.3%AITiB alloy and corresponding element scanning
map((a’)-(d")): (a), (a') Mg,,Al,,; (b), (b") Al;;Ce,Mn; (c), (¢) Al},Cey; (d), (d') ALY
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0.3%AITiB & 4 ] SEM 14 J¢ & 54 55 — A 1) R 3%
(EDS)JCH s e MBI LLE H, &5 B
FOAREA Mg MAIFITER, AT LLABEY Mg-
AlMH; Bl7@") TR nRamEgi GR35, 4
MAEE A TR Mg flALEE/REE39.8:59.5, 45
4B 8(a) 28 A B IZ IR A A 8(a )itk X HL AT 5 A o2
S M Mg Al M. B a8 FEH a-Mg
B B S ORI & I L a-Mg Rz IR K
o-Mg+B-Mg,,Al,, L i FHFILE i 540 AN 22 IR B
i p-Mg, Al MR, R, & e smib /K
FHEZE NG p-Mg, Al L, # . B 7(b)H ik n] LA F
—FERNIHOIR BB, X A E AT
W, Bl70)aeiEn RS G R 3R, BRE
05 A B JCE Al. Mn. RE HIEEIREL N 63.43:
29.59:6.78. P 8(b)FI(b")4A H T IXFAH ) BH 37 IR
FE X BT AT SRR A, BT DU S ol AS B0 Btk
5 AR SFZ 8350 nm A4, AT p-Mg,Al,
FH(700 nm), JRFZ/N T —2F, HR4E SCHk[13-15]7]
FHFRE A AL Ce,Mn M, BTN RS, a=
0.90 nm, ¢=1.31nm. ME7(c)rTELEH, HMN1%
(IREJTCE G, @AM mBLT A ORI E 4,
Zia BT RIS TT R MEREI TR, CREf
AL TR ALRTRE FIEE /RGN 77.7:18.14, 1418
(c)FI(c" ATz I FloAH /) TEM B 375 4% Fl ik (X H 1
T HE o AT DUE X R IR 28 A RS K 40
600 nm, %) 150 nm, HJSFES/NT p-Mg,Al,
M, HRMEBEAEOR A, 5 Al Ce, M1
(121)~ (002) K (123) s [ [] B L A 54 1565 B 9%
2, JET 210 &7, XS &R 2 a=0.443
nm, »=1.314 nm 1 ¢=1.013 nm, R, RIECHEL
[16]#3E, FZEHIRAFRE N AL Ce #H. B 7(d)
TR NN 1%RE TG &K [ SEM 1%, 76 5 LA B T
PR DU Btk S A, RERE b 4
RERETHEZMY tR(LE 7)), XEHEE

%3 AZ91D+1%RE+0.3%Sr+0.3%AITiB & & fe it 7 H 45

REJCEY MIAN, JERT ALY &gk &), 4
HR3IVE, DG AT E ALFIRE FBE/R
oA 64.57:30.76, E 8(d)F1(d' )45 i T X FhAH [
TEM B3 G ik X B AT B, AT DUE X
FOU VY J7 Otk 88 A R 481K 2978 400 nm,  H
JSF/NT B-Mg AL, 5 AL Ce,Mn, #3238, 1Y
T HOIRA B A ST d ARG, 5 ALY FHI(220)
(022) S (202) i Tl 8] BE B A BAF IR R G &, BT
[L11] i by, 00 B B A% 3 40 @=0.4478 nm, c=
0.4347 nm, [F]B AR 45 SCHR[17-18]40E, K1 DU 7
HURFHAR &N ALY M. 25 ERTIR, 4 XRD ¥)4H %
I 5) BRI TG 3 20 B 45 S (LI 7) R0 58 —AH 1)
% X ATH B R OB )RR I, KA 4
P a-Mg. Mg,,Al,. Al Ce;n ALY Fil Al Ce,Mn,
AR A, AEF BN T 148 Sroo
#, )2 XRD A G 70 2 0 BT %A KIS St
(55 —AH, IXATREAE T H A& ERK0.3%),
HSCHR[1918F 7 th R B, AZ9ID & & I AK T
0.6% ¥ Srif, FFEA KI AL-StHIAFTE. A&
N AITiB 48 i 57l 5 » - AITiB 4% Jii 751 7E i 1 1 85
WA, WEESH TR B R 1 KA R B, T HCTiB, B
i, BARMI SN A N: Ti2B—TiB,. & i R
TiB, 5 a-Mg [Fl )& % HE /N J7 b AR S50, dobi B G B
AR, W] LAE N Mg 2R R AR R AZAZ 0, N
M HE— 5 41k a-Mg ki o [R5 5 _E 34
TiB, it s, &t [l i F2 vh s S A [ R T Ty, TR
X3 oy T v, BELAG G v Hh AR B - 9
) A B ke S Ll B8 — AR, AL T A
SR AR SR S A e v A I A 4 (]
EYn, (RS A AR /N R U AT

23 NFMEESRT
R4 PR R e e =R A 1F T Pt
JE R o8 R AN I A AR . iR 4 AT LR

Table 3 EDS analysis results of AZ91D+1%RE+0.3%Sr+0.3%AITiB alloys

Mole fraction/%

Scanning position

Al Zn Mn Ce Y Sr Ti B Mg
A 39.8 0.02 0.14 - 0.12 0.17 0.25 - 59.5
B 63.43 - 29.59 1.04 5.74 0.12 0.08 - -
C 77.70 - 1.79 11.74 6.40 0.38 1.99 - -
D 64.57 - 1.89 2.93 27.83 0.36 242 - -
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Fig. 8 Bright-field TEM images((a)—(d)) of samples and corresponding SAED patterns((a’)—-(d")): (a), (a') Mg,,Al,,;

(b), (b) Al Ce,Mn; (c), (¢') Al,,Ces; (d), (d') ALY

AZ91D & & MR RAK, H2 MU Er, Hyih
S P L AR iR E R I8 S K 2R 43 i D 268 MPa.
178 MPa f15.8%. A& MARE Z )5, HifismEF
Je Ml i BE /I i BE HS 0, ik 31 276 MPa 1 183

MPa, i W7 f5 K /N BE RS B 5.5% . fEA 4
BE—2 BN St 5, FLPTR o A IR 5 4k SN R
FEETN, &%) 281 MPa fl1192 MPa, i 7 5 {H K %
HFER]4.9%; farE FRKEEAE F4RSmA AITiB A%
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Table 4 Mechanical properties of test alloys

Alloy Tensile strength/MPa  Yield strength/MPa Elongation/%
AZ91D 268+4 178+4 5.8+1.4
AZ91D-1%RE 276+4 183+3 5.5¢1.2
AZ91D-1%RE-0.3%Sr 281+4 19243 4.9+1.2
AZ91D-1%RE-0.3%S1-0.3%AITiB 287+5 196+4 4.7+0.9

JRFA, P o RN e IR 5 Ak 21 B K fH 287 MPa
196 MPa, [fif 1 J& {26 B AR 21 SR I 4.7%, I
B AH LG AZOTD &4, B o 5 0 R 5k 4 il 34
BT 19 MPa i1 18 MPa, Wi 5 KR FEIK T 1.1%.
S R EE S 0 AN BRI IS R 2R RIS 32 B U T A
K: —J7MHi2&AZIID &4 IMARE 5, CeflY L&
RMEMEICR, W URREERERTRE, K
GG FEEAZ T, s ngs St 55—
T, B AL S SRS R AL Ce, 1 ALY #HE A
IR IE AL TRMERIER K4 R G, &S
JRIERZAER, FREAE SRR, 44 kAR
S ngn /N, R E AL T h F Ak % S 4 A 1)
B-Mg Al A, 8 50 0ok Bo A6 78 b 7, RIS
Al Ce. ALY Flih ) Al Ce,Mn, AH 3L [ 4T 4L
gL, BHASE FEBAIAAR S, e T AE
HPERE. QRSN SrtE G, BT SrfEBE R
AR, FEOKER S Srw SRAEEEE S ATy, #7
1l R AN LAt T EE AP KOR, [FIRS Sr R T
A RE, 155 4 FE H AL-RE AH AT Mg-AlAH
MTEAZECERS N, R T & S HLURPER T
s AR SE, B3N T A E A EcE,
e T AR BUE O A 4RSI AITIB A8 55
J&, A TiB, 5 a-Mg A J& % HE N 7 ik 45 4,
BA MR SRS, TERCE 2 1 DA Mg B2 R 1)
B IALAZ A, X AL O AE N a-Mg &R A
SRR, 4t a-Mg dki. SRR, SRR R
TiB, Jit i, 458 [ BF 78 [ A S ATV & 4, TR
TR, A a i AR R 0 B2 B RS
I A B b R HoAth 2 — AR, Il Rtk & 4
(R A= AR R B 1B B 2E R Fofh 28 — A, R b
FrEE ARG B TR EU . BT IR E
K, &4&M4%MIMARE. StMAITIB G, &4M4
SURIEH IR S5 ARER B Ak, BN ECE . PR
THIRSEAUE 2 5 AR R, SR EAE, (EHE

TURBARAS, AR ZIET LA T, PHAG & S
AN AN, IR o I EE O & S 1 R
A EERR. RHEESSH T PR A
AR o-Mg dibiZH R, TR “Hsedhit”. 1%
B RE, “ET a-Mg SRS T IR BB AR TE
BT Sh A 25 AR, DRI, (IAETERIR A S
e AR, IR E R AR . BT S AR A
ARG AR P, FLELECHE, 1R 5 KM, &
MR, MX T E%6 AZ91D &4, 544 AZ91D-
1RE-0.3Sr-0.3AITiB & 4[] a-Mg dt ki ELEDN, AL
(A RS FEFE Bt LUk, O TR PRI T ) B ) £
HHARRETEOR, DR, AR SER AHTE SR, MG
BRI 2, Xk 2 R % AZ91D-1RE-0.3Sr-
0.3AITiB A 4 d /)y S A 28 SEAR Y S A

3 #Hig

1) AZ91D-1RE-0.3Sr-0.3AITiB £ & 4 7£ 680 C
DRI LSRR T, 0T i s S 3ok PR A S5 L e e 3
DI Se R0 S g/ BT S AR 2 S N 3 K
WA S . IRIEERIN R PR E T A&
(1) %% T E S50 WG IR L 680 °C H it
6 m/s FE5F L 90 MPa.

2) WM RE. StMAITIBAFH )G, &4 F%E
i a-Mg. Mg,Al,,» Al Ce,» ALY 1Al Ce,Mn,+H
M. RE. SrAlAITIB A FFI#ELE] |40k & a4
ZMER, (AR TR 25, [FK RE,
Sr A1 TiB, it i ok [ 1t 72 v 5 4 78 [ 5 TR
TR IR o v, i FHARBRAS S I 1, 4]
AR R B RLANEE AR, dRf & dioks e 4 (A
&Y, SRS ARSI BT R
PP

3) AZ91D & 4= I 9 JE B, H 2 BB I 50
Foprhiom B . ko B R I S A 5 0 0 R 268
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MPa. 178 MPa 1 5.8%. 7E %> %l il A\ RE. Sr fll
AITiB S 55 5 oo 5 P55 0 e R i B A Il 34
N3 % K AH 287 MPa #1196 MPa, i 7 Jim {1 5 )
PR R IR AE 4.7%, XTELAZIID &4, Fihusm/E
A AR5 4 B30 T 19MP A1 18 MPa, i 7 J fif
KRB T 1.1%. FH4EIN A RE. Sr 1 AITiB )5 ,
A HLURNG RS —ARER R 4EAk, 390 PR %3
B PRRES AR ST RN NS AR, oA
ARG, FTHLan 5, BHAS & S IE B AAL f s
3, s TR, (HR 2 o0 ER 5 80 R S A
B, PR ARESEER R ER ALY, S
FREZ R R, TN T iR E N E, S
VLR SES 2 AN
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Process optimization, microstructure and properties analysis of die
casting Mg alloy containing RE, Sr and AITiB for camera shell

ZHANG Ya-qin', ZHANG De-ping”, ZHANG Jing-huai®, LI Bai-shun*, LI Hui’

(1. Department of Mechanical Engineering, Taiyuan Institute of Technology, Taiyuan 030000, China;
2. Department of Materials Science and Engineering, Jinzhong University, Jinzhong 030600, China;
3. Key Laboratory of Superlight Materials and Surface Technology, Ministry of Education,
Harbin Engineering University, Harbin 150001, China;
4. Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Sendai 980-0812, Japan;
5. State Key Laboratory of Tribology, Department of Mechanical Engineering, Tsinghua University,
Beijing 100084, China)

Abstract: The influences of the injection speed and injection specific pressure on the microstructure and
mechanical properties of the camera body of modified AZ91D die casting magnesium alloy with RE(Ce and Y), Sr
and AITiB was studied using optical microscope (OM), X-ray diffraction (XRD), scanning electron microscope
(SEM) with energy dispersive spectrometer (EDS), transmission electron microscope (TEM) and mechanical
properties test. The results show that the alloy strength increases, but the elongation decreases with increasing the
injection speed and injection specific pressure, and thus the optimal die-casting parameter including casting
temperature of 680 C, injection speed of 6 m/s and injection specific pressure of 90 MPa are obtained. Co-
additions of RE, Sr and AITiB into AZ91 alloy significantly refine o -Mg grains and Mg ,Al,, phases, and
introduce fine TiB,, Al,,Ce,, ALY, and Al,,Ce,Mn, phases dispersed in the matrix, which generates a synergistic
hardening effect to enhance strength. As a result, the modified alloy achieves optimal mechanical properties, such
as the ultimate tensile strength of 287 MPa, yield strength of 196 MPa and elongation of 4.7%.

Key words: injection speed; injection specific pressure; microstructures; mechanical properties; Al-5Ti-B
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