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Table1 Common alloy elements in powder metallurgy of Mg

and related summary

Second  Strengthening Main

Alloys phase properties mechanism Ref.
Mechanical
) property, Fine grain
Mg-32n corrosion  strengthening (371
resistance
Mechanical Solution
Mg-32n Mgzn; property  strengthening [38]
Mechanical Fine grain
Mg-42n Mgzn property  strengthening (371
Mechanical  Dispersion
Mg-62n Mgzn property  strengthening [39]
MgZn, Mechanical Dispersion
Mg-14.5Zn MgZn, property  strengthening [39]
) MgZzZn, Mechanical ~ Dispersion
Mg-25.3Zn MgZzn, property  strengthening [39]
MgZn, Mechanical ~ Dispersion
Mg-40.3Zn MgZzn, property  strengthening [39]
Mechanical Fine grain
MgZnz1Yozs  MgaYZns property  strengthening [40]
Mechanical Fine grain
MgZnsaYoss  Mgs¥Zns property  strengthening [40]
Mechanical Fine grain
Mg-192n-1Ca  MgzZnw property  strengthening [41]
Mechanical Fine grain
Mg-7.4A1 - AlizMgy7 property  strengthening [42]
Al;Niy, . .
vaiLaaan AN Ml S
Mgi7Al L property g g
Al;Niy, . .
vaiLaaan AN Ml S
Mgi7Al L property g g
Al;Niy, . .
vaiaaa AN Ml S g
Mgi7Al L property g g
Mechanical Precipitation
Mg-Al-Ti Al3Ti property, strengthening [17]
wear resistance
Mgzsi, . . .
pzopasi gy, Vel Hregran g
AIMg,Zn property g g
Mg-6.01Al- AlgMn, Mechanical Fine grain [45]
0.26Mn-2.09Ca  Al,Ca property  strengthening
Mechanical
Mg-5.92Al- AlgMn, property, Fine grain [26]
0.26Mn-2.01Ca  Al,Ca corrosion  strengthening
resistance
Mechanical Solution
Mg-3Mn Mgzn; property  strengthening [38]
Mechanical Fine grain
Mg-Zn-2r-3Y  MgZn; property  strengthening [46]
Mechanical
Mg-4Y-3RE-Zr I\'<I/Ig14NNd;Y, property, Fine grain [47]
(WE43) 9aa\0s: corrosion  strengthening
Mgz4Y5 .
resistance
Mechanical Fine grain
Mg-1Gd-0.5Zn  MgsGd property  strengthening [48]
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B2 FHESEHESEN SEM 2N
Fig.2 SEM micrographs of the as-extruded Mg-Zn alloys®®: (a) Mg-6Zn; (b) Mg-14.5Zn; (c) Mg-25.3Zn; (d) Mg-40.3Zn

K 3 Mg-Al-Ni 541 TEM B K& &9k 1) SAED Teff
Fig.3 TEM images (a, b) and SAED pattern (c) of nanoparticles in Mg-Al-Ni alloys
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Fig4 EBSD images (a, b) and corresponding grain size distributions (c, d) of Mg-5.1 Zn-0.1Zr (a, c) and Mg-5.1Zn-0.1Zr-3Y (b, d) alloys”
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Fig.6 Mechanical properties of Mg matrix composites

fabricateded by adding carbon nanomaterials?*©%68-71
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Fig.7 Uniform dispersion of CNTs in Mg matrix["”: (a) 1%CNTs and (b) 2%CNTs
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Fig.8 Schematic diagram of manufacturing process of carbon nanotubes/Mg layered composites
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Fig.9 Dislocation locking induced by NiTi strengthening particles®®: (a) Mg alloys matrix and (b) NiTi incorporated nanocomposites
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Fig.10 Stress-strain curves of Mg-9Al alloy and Mg-9AI-xSiC(x=2.5, 5, 7.5, 10, wt%) composites (a); comparison of mechanical

properties between Mg-9Al-xSiC(x=2.5, 5, 7.5, 10, %) composites and other Mg matrix composites (b)!**!



%59

TSRS BRI BRI T3 R

3505 -

SC Wik [19, 791 UE S HE 5 A B R R A VL g 5 A
n-SiC, R I Hh /> #7E n-SiC,/Mg-9Al H &+ b, 155
WSEEL T RIF AL S (K 1D, I HE R JER
FERI TS, n-SiC, MBI G Sem b s, &M
BHOBUE BTt m 5 R AK . MOE s S 0w, 2
AR B AR T B SR . Bk, B
# n-SiC, Y K IURL & B A3 0, S A AR 5 B A 9
S 18 KGR . i n-SiCy it 2 i A N it AR T 2
AR D1 2E R . BRI, #E R A 510 C,
SiC #KBURL & &4 7.5% (0 &7 ¥, SEEMEHY
B R, SRR ST ERCONAN/N, n-SiC, 4 B A
5, Hpreemo vt AR EH, X SiCH
BN & 5 1090, BRI (B 9 0 %2 20 h, §&45 3 SiC
SO B T Y A AN B2 v/ S A

B b IR B B0 (o0 K 1h S ) 4 R R A R 3
SRAHAN, EALHE TiO, Ml ZrO, 49k ki 7258182 g gt
A MR ] £ 77 VR A W OARE L R R N T
PR RO VR S 5 % RS TS L, (H
TR TSR, X T AL T2, BHmRIAE
T FRARBE 0 R R B, R i Y R R A BT
72 AR )R R AR A B ST S B R AR ), BN ok R
WBERIEE S, REAHTHIEHMEN TR, T
SCHCHE R R A R G A P BB R AT R A A

3 M H

B Kb S B R e R LR T R
JRE i BELJE A R A B R i S B I [ A R A, 5 4L
B 5 AT 1 5N GE REIA P JLAR 7 B ST A R RE L i R Ak R
REAI IR UG AL VERESE . B ATEEME 2. FREFH
SR ARE S5 AU 1A S P A R R A
3.1 HMERZSES

P BRI AMEL B S ENEE A EHE

AN, BAEZISE, nkaatimEn. TRt
o GBS —IRTFARD . EWETESF . TR A
TR REE T Y, BN “HartEm R,
—LEERA A IEE AT RO MU SO T [ E A
BNE RS A T IR SC M B, B 12 AETE
BB H el A 1B i B i) — e E M BR T B AR

HI T BRI o vk 22, S ANREIR W AEE, fEHEA
NEJE 24— R, W g R k. KR
H PR AR AR, RN B SRR L
e e 2 DA o e A F B T e R B, B i
B A P A 22 T R PR 2 ST TR E -

(1) giBe B A 2.34 AR e TR A B o, 275
K AR R PP 25 2 T AL 2 0 AR
BEH PB KT 1, (EARSRARE A R LB R R 5 S
TEBE T MY, E R A A B A B 7
o B A Ra e

(2) BREEMA LR (1 2 ) 1R A 5 WO A AR 2 1 5 B
LG DRI A R, 44 o 20 /N AR A AT LR A6 B 2 1)
HARALE, PRI i, g i e,

NG EBIEM BHE AR A RN H AR 2 Bk
AR R R, AT E AR

(1) KA R LA N TE 8 & e oo R 1= m L
JE b o

(2) B MRE T Z e, B
W T B AR R P RE R DEAL -

(3) — b 4 Jam UKL OV Jhy 1 AT T AE B
BRAEE AMBL, DU ORAE DR R AN AR e B 1 1Y
(7 B g ok G o T 4 o R )

3.2 fEEMH

FE A il BRI SRAN A B R O R /)T, L4
K, AfEC SOV BRI E AR . RIS, — e
22 B B ST A — D RN . A

Kl 11 7.5% SiCy/Mg-9Al E5 41 KHK TEM J HRTEM HE
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Fig.12 Practical/potential applications of biodegradable magnesium implants®®”: (a) cardiovascular stents (BIOTRONIK, Berlin,

Germany, ongoing clinical trials); (b) MAGNEZIX screws (CE mark obtained in Europe); (c) microlips for laryngeal

microsurgery (pure Mg); (d) biodegradable orthopedic implants; (e) wound closure devices (WZ21)
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Fig.13 Schematic diagram of rechargeable magnesium battery
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Research Progress in Powder Metallurgical Mg-based Materials
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Abstract: Magnesium and its alloys have many advantages, such as low density, high specific strength and stiffness, good damping and
electromagnetic shielding performance, good liquid formability and machinability, and easy recycling. They exhibit splendid application
prospects in aerospace, transportation and 3C products. However, the low absolute strength and poor heat and corrosion resistance of
magnesium alloys limit their wider application. Research and engineering practice show that powder metallurgy process has great potential
in improving mechanical properties and corrosion resistance of Mg-based materials. In this paper, the development of powder
metallurgical Mg-based materials was reviewed, and their applications in biomedicine, automobile and hydrogen storage were briefly
introduced. Finally, the development direction of powder metallurgical Mg-based materials and process research was prospected.
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