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Effects of Ag on Microstructure and Mechanical Properties of Mg-4Zn-0.5Sr Alloy
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Abstract: The effects of Ag content on microstructure and properties of Mg-4Zn-0.5Sr alloys were investigated.
The microstructure, tensile fracture morphology, mechanical properties and phase of the alloy were analyzed by
optical microscope (OM), scanning electron microscope (SEM), universal testing machine, X-ray diffraction
(XRD) and energy dispersive spectrometer. The results show that the microstructure of the alloy is mainly com-
posed of a-Mg matrix, dotted MgZn phase of staggered distribution, elongated Mg;; Sr, phase and short coarse
Mg, Ag phase distributed at grain boundaries. With the increase of Ag content, the grain size of the alloy is in-
creased firstly and then decreased, and the mechanical properties of the alloy is increased firstly and then de-
creased. When Ag content is 0.5% , the grain size of the alloy reaches 83.28 pym, and the alloy presents desirable
mechanical properties with maximum tensile strength of 182 MPa, yield strength of 102 MPa and elongation of

13.81%.
Key Words: Magnesium Alloy, Ag, Microstructure, Mechanical Properties

EO R W HE AN T 8 B LU R BIPERE In cAbRRE. TRESET E W AR Sk Mg Zn &

THERBLFSE R AU OF HoTAE AR AR B i L ol G
T ZRFAR ARG L GE A5 BT L BR BT 25 A i) [
i it o DB S A 1O A W R < R R R 15 3
WRIEE MO . BT T Al AR W) K i ) 2B 1 5T
WA 58 LU 1 1A PR RE L I Ll RIAR G- ke 9 )7
DR N . VR R T Zn AE B P B0 B OR[N
6.2% 74 A et EH DRE Zn, TR S A8 T

W B E:2021-12-18; & B FR 4 B B #3 : 2022-02-10

G R BUVEE G A W TR Tl BB N ) 2 1 RE AR B s AR
Mg-Zn G a& 8k A R W%, 44, Sr ardifb &
KRB A A MR, TIE DY /£ Mg-4Zn & &
I Sr 38 3 AR A B A A 4 1 ) M BE AR B
FHRECRRAEES S PRI Ag BB HEAR &M T
SEPERE RN A B B A A e NI TP R B R AT R4
PR R A W A 25 T G L fE Mg-Zn-Sr A 4 1 S RE

BEETH . A& E LSS KR %855 H (2020B010186002) 5 75 25 17 # & Rl 4 % 8 (8 45) 3 H (2020507140148)
F—EER A AR H 1995 F AL BT A T AR EYIN(222000) , E-mail : 471634747 @ qq.com
BIEEE ZHE, L, 1971 F A B8] AR AR 5E(523808) , E-mail : runxiali@163.com
SIAEK AR PN B, . Ag X Mg-4Zn-0.5Sr &4 B A5 S 2E R 2w [T ). R Fh 8538 SR A 42 .2022,42(8) :996-999.
GAO Z X, BIAN J C, CHEN B, et al. Effects of Ag on microstructure and mechanical properties of Mg-4Zn-0.5Sr alloy[J]. Special Casting

&. Nonferrous Alloys, 2022, 42(8);996-999.

996



Ag XF Mg-4Zn-0.5Sr 4 & B LS T ERERE . kY %

A Ag BAT RAFAAT S . (HH AT, Ag & 82X Mg
Zn-Sr ZA BA LG PERER W AT S ARER . AR
WIT Ag N Mg-4Zn-0.55r & & A4V 5 PERERI I,
L5 S B A ) R B B i OT R R 2%

1 XA S 7k

TR JE R R R BT 43 B0 09 99.99 % 1Y Mg, Zn
BEFN Ag 22, L) Je Mg-20Sr W [u] & 4. FEXE B AT BT A7
P S X 5 AT T A% LA B P A 2 I 2 v 4L B L A
IR B A . E KWG-15-19 S 46 B b h
HEAT IR B R T B 300 C L 4R 5 76 HE 38 9 4R il |
TG YRR ZnO WORL . kGG A 78 ok B rPORS B S
. WG PECLT R BESE A AE 500 CRARIE 2 h J5iE
AN, +SFAR A AW FERIPAAT HIREFZ 780
CL B L R T . 5 B 20 min J A Ag 22 B8
b, Bit BRI 720 CHIA Mg-20Sr Wi & 4 B4k
JE B RIS N Zn 5E 5L, #E 30 min J5.5EA
WA 300 CRYFE R F . H )5 BUR A 4 B0
TEIERSPIE 3 4l

K WGW-100H #7728 56 L 1E 47 B A 0 48, 1
i3 A 4 1 mm/min; % Fl XRD-7000 %1 X 528 A7 51X
HEAT YRR 43 B A9 4l Ay 47/ min, 19 4 M RS LN
10°~80°, &4 i A/ M & 600.1200,2000 5 SiC /K
BERDACHT B L AR 5 43 0 4 FH DCA i ' A X e 3k 17 M
P, WG 1 pm 194 WA PSR 5 min J5 A
Chem $i 6 A A7 4 . 6 T AL O, %W, B K 2
min, Ffi 5 H TG 7K & B Uk T e SR IR T R A 4
o B Tl T JE /K & W R AT 35 Uk o DR IE R 2% 1T T
JE iR 5 % 1 i R TR W TS IS L e R K JE G
KB VE. W T. KA GX51 8 B 4 4 2 58 m
GemimiSEM 300 37 & i 49 i v 5 (SEMD #E 47 . 5 21
ZIMEE 5 o3 B A8 ] Tpwin32 BpF I 5 4 19 i Rs R
b AR KRR B OGO A A s, LR 1.

(b) w(Ag) =0.2%
B 2 4% Mg-47Zn-0.5Sr-x Ag A4 69 oAb X A b 2 B

Fig.2 Fracture morphologies of tensile specimen of as-cast Mg-4Zn-0.5Sr-x Ag alloy
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Tab.1 Chemical composition of Mg-4Zn-0.5Sr-x Ag alloy

(x=0.,0.2.0.5.1.0,% ) alloy %
wg
Gz Mg Zn Sr Ag
Mg-4Zn-0.5Sr 95.50 3.94 0.47 —
Mg-4Zn-0.5Sr-0.2Ag 95.30 4.25 0.44 0.18
Mg-4Zn-0.5Sr-0.5Ag 95.00 4.18 0.36 0.44
Mg-4Zn-0.5Sr-1.0Ag 94.50 4.03 0.34 0.92
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Fig.1 Stress-strain curves of as-cast Mg-4Zn-0.5Sr-x Ag alloy
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Tab.2 Mechanical properties of Mg-4Zn-0.5Sr-x Ag alloy

ah OB/ MPa  JR ISR/ MPa K3/ %
Mg-47Zn-0.5Sr 161 82 10.50
Mg-4Zn-0.5Sr-0.2Ag 173 97 12.31
Mg-4Zn-0.5Sr-0.5Ag 182 102 13.81
Mg-47Zn-0.5Sr-1.0Ag 175 85 13.12
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Fig.3 Near fracture morphologies of tensile specimen of as-cast Mg-4Zn-0.5Sr-x Ag alloy
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Fig.4 Microstructure of as-cast Mg-4Zn-0.5Sr-x Ag alloy
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Tab.3 EDS analysis of different points in Fig.6 %

2 Mg Zn Sr Ag

B ows e wp e wp e wp e
1 26.50 49.22 73.50 50.78 — — — —

2 35.31 59.65 62.90 39.52 1.79 0.84 — —

3 36.95 62.06 53.99 33.72 9.06 4.22 — —

4 47.44  72.82 36.87 21.05 8.90 3.79 6.79 2.35
5 61.29 82.91 21.44  10.79 14.76 5.54 2.51 0.77
6 43.62 68.74 47.74  27.98 2.60 1.14 6.04 2.14
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Fig.6 SEM microstructure of as-cast Mg-4Zn-0.5Sr-x Ag alloy
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