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Effects of SiC on Microstructure and Properties of Foamed Magnesium Alloy
Yuan Yuanping', Chen Leping', Zhou Quan', Chen Ge*, Xu Yong'
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2.Shanghai Spaceflight Precision Machinery Institute)
Abstract ; The micro-characterization and compressive tests of foamed magnesium alloys prepared with dolomite as
foaming agent, SiC as tackifier were carried out, and effects of tackifier on the compressive properties and energy
absorption of the alloy were investigated. The results reveal that the dolomite presents the un-complete decompo-
sition as foaming agents for preparing foamed magnesium alloy. The undecomposed dolomite and its decomposi-
tion and reaction products are distributed uniformly in the pore wall and agglomerated locally at the edge of the
inner pore. The tackifier SiC is agglomerated at the edge of the inner hole and the grain boundary of the pore wall
structure in form of particulate in foamed magnesium alloy. Within the range of 5% ~20% , with the increase of
tackifier SiC content, the density, the platform stress and the absorbed energy per unit volume all shows a trend
of decreases at first and then increases. The turning point is 10%. Within the range of strain of 0.1~0.6, with the
increase of strain, the energy absorption efficiency of foamed magnesium alloy is increased rapidly at first, and
then fluctuated up and down within a certain range, finally decreased rapidly. The fluctuation region is 0.1~0.6.
The effects of SiC content on the energy absorption efficiency of foamed magnesium alloy can be ignored.

Key Words: Foamed Magnesium Alloy, SiC, Density, Compression Properties. Energy Absorption Properties

T IR EE 2 — i by B AR R i AL M Y Aoy = s 246 P8 B 0 W% BB P A 2 70 T B A B B Y P RE A
ESLBRAS R BT R PTRE . ML TSR BE R B RIREES bR HUIREEZ RIS 0 A T W AR B R HE S T
G HAHEARE R A R BHJE IR VIRE R B BEE AR - AR 2 R — BUR KRB F & LT
AES T AR T HAB IR B R G IR SR EE S & A BB IR BN R i A A A L DA T S B fiE 2% vh
HAT WA 3 B2 5 v B LU SR B2 A0 LW BE L S AP i A AR L DR e 0 TR B B A AR G 14 BB R WS R AT o i 1R
FHAES T SRR R PR RE R A B IR BE B S EML S BB
FUL TR IR R A B 2 S AR AT AT ) ) L WS S B ML URBE 1) [ 4 1R B 2 22 2 fL B R AL &S

IS B EE:2020-10-27 ;& fm Y 2 H 88 : 2020-11-30

E & T8 : bR RHE A 3 4 % Bh I B (SAST2018-057) ;7 & il 45 K 2 BF 5 4F B8 & 501 5 4 ¥ By 30 B (YC2019016)

FE—AEFE I IR 5, 1995 4RI A B L B FE 4R . 1 E (330063) . E-mail : 2431953756 @qq.com

BARMEE PRIRF. 551964 45 R 3042 . 8 B (330063) . E-mail : jnnclp@163.com

S AR T AR E JH 4L A SIC XK EE G S LR MPERE R W], R il RO 45 4, 2021,41(2) : 158-162.
YUAN Y P, CHEN L P, ZHOU Q. et al. Effects of SiC on microstructure and properties of foamed magnesium alloy[ J]. Special Casting &.
Nonferrous Alloys, 2021, 41(2):158-162.

158



SiC X IR EE G G HAMERER I =I5

PR A AR R g, A sF R L AZ91D
B4 R RORE SR B UG 1 A T O AL IR BE S
4 58T AL PR 2R R0 I B 6 L 45 1 BE Y 5, R Y
FLBRZTE 68% ~78% K4 it B 7F % ik ~ 300 C i, B
LI 238 R0 T 400 00 32 B 00 900 K B 4 P 4 5 R
W SR T 3535 T R AIG L AL BR 2R 68 % R 45 ik J3E O &
TR A . ik %) 11,19 MPa, 15.48 M]/m’, ¥R
W LABRIE CaCl, $5URL A 190 7 S5}, SR F 8 O 5 1
Pil A T EOB IF LA IR EE G 4, I o0k s 4 Ve e
REPERE AT T 40 B » & BU B L B 22 3 K, BROE LI K
BERY FE 4 L 7 0 RE B URCRE & Wi /. XTA X C
SEIRIE ST TP FL TR B I W RE R R L & I AL TR B
(10 W52 i 1 B I I L I 236 1 398 RO R IR, BRI R
B G i 4 T Mg, Si g8 Mg BT L& G ik
B A I L 4 1 e R RE M BE S e R R AT T
SPHT RIY SiERTE 1% ~9% Wi Si & R, i
TR He 400 5 35 S 1 R 08/, 2 St 5k 5 % B e 46 ik
JEf K ol 7.32 MPa, 1 B8 & W AR J1 B A St & B Y
B W AR A 0.5% 1) Y F1 0.5% Y Sb & A 78 it
FR i 0 K B T 44 i B N R IS RE ) 1S B L R
I 40 45 5K A Al B R0 TR AZO T B8 G 4 1 W R M g
HEAT T X G R BUAH b I IR 2B L MR AZ9 BE A 4
14 W2 BE RE 7 B iR (W RE S8R BRI
MH TR A & W A& T A IR R R 2 H X T
45 1 1 R R P R 1 BIF 9 R GE D R I N TR
A = A R & 500 SIC AR $8Rs 70 i & 1 7 TR 88 &
G AR E = A E R &R SIC Ay 1 RS
T3 SR FH 9 25 3 i 2 1 0 96 UK B S G R AT T 4 I
8T SIC 3 o ) W UK BE G 4 He 4 P AR R0 IR AE 1 B 1Y 52
78

I R¥eF ik

B JFUR 9 AZ9ID B & g, Hofb =2l W 1.
JFRNEFER AT 178 pm 1Y KSR 1 = A0 M R WORE , 3
R F B R 20 pm (19 SiC UKL

1 KERAAID HFEEHLERS

Tab.1 Chemical composition of AZ91D magnesium alloy %

wgB
Al Zn Mn Si Cu Fe Mg
9 0.5 0.3 0.04 0.02 0.002 S

HLIREE G Al A B B 00 SR L5 ], o il 45 1
HIREBES & TR SR ¢12 mm X 20 mm [ H: B
AR T WDW-E100D B i WL 2 il B 7 BE i 56 AL
XA HEAT 47 3 50, 47 32208 1 mm/min, & 45 %
KF 70%,

BE = W UL HE 1 e & TR R B BIE IR EE S &

MR B W BE RO R B A8 bR . e FH PR IR B i 1 Bk
7 W RRIEREKSESSWEEEWIHE S EWNT .

W=J.Zad€ (1)

K W R IR & & s R B IR A R it s e S ILIR
HRSRELE NS 50 HUIRBES SRS 1. X
(DA PLA MR BE A 4 B (A BRI g i) e i B Ry 3
JAS ) A R A ES R AT A
WIREE S & 0 RE WSO 3 R 48 4 i B P AT &
NAE RS2 bR W R Y BE 5 EAE IR RE AL REFE AR R) AR R
O = wel = 2 = (N
J;ade
n:am“ Xe
K,y MBIRES SRR BRI E 00 N 0~e 0
BBl PN 90 TR B8 6 4 . 46 7 7 1) e R
MEHAMARERN 2% WA ER 650 C ki
WS 720 C &I [E 2 8 min B, #F5F T SiC & &
H5%.10% . 15% .20 % B X a7k AZ91D Bt & 4 7% M
TE A %5 5 R 400 B W e M B 1 52 e L O X LR AT T
WAL o Ay HEBR LB A8 X 12 96 45 2R 1 52 e, BT . 46 1K
FEFLBRARI R 71% .

2 RKBERLE LS

(2)

2.1 BABRAENERUARSEN

1 A Ta] SiC & fE T HLIR AZITD 865 4 i 2 0
S LR .Y SIC &R0 5% L iR BE A i b
P8 5 DX 5 R R T U )2 R AR T B VLR B S 4 R LA
BUB /N HAT Ry il R AL BB s 2 SiC &4 10 % i, 3 7R

BRI K 1 10% ~20% W N . B SiC

TS ST Y IR G 4 R LA FRIE W e 5 24 SIiC
AN 15% I IR EE 5 B ALBR 45 A0 2 2 Pk dwe by, AL
ENIEE 2o

2 3 SiC 5 5 X 1 TR BE A <5 T L AL B R Y
W, "JLAEH . E 5% ~20% 0 A, & SIC & &
s IR B A 4 1 STl R R 2 SIC i
10% I I IREE & S % /). 0.36 g/cm’,

mTHE=AOMEERTHESSEAENEE. Hike
nOMAEENIG 2R ATUR A a0 0 a7 A A
DR IZ M L b A R AR AR R A S e A K
R 4 1A SiC RURE E 48 11 [ AR 1 8 5E A7
TE TR BE & b - T B o B 3 I A ARG BE . 0%
PR R3S KRG » — J7 T H = A7 18] T TR 32 2 B9 B ) 4
R AT 06k 553 300 700 SR 4 T A BL AR A A T R R

159



R Fh B3 MA@

2021 4F4E 41 B4 2

() w(SiIC)=5% (b w(SIO=10%
A1 FF SICa&ZMEEK AZIID #4626 EWNLEH

Fig.1 Macro-structure of foamed magnesium alloy with different addition of SiC
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Fig.2 Effects of addition of SiC on density and

porosity of foamed magnesium alloy
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Fig.3 SEM photographs and EDS spectrum of the inner holes in foamed magnesium alloy
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Fig.4 SEM photographs and EDS of foamed magnesium
alloy at the pore wall with SiC content of 15%
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Fig.5 XRD patterns of foamed magnesium alloy
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Fig.6 Effects of addition of SiC on stress-strain curve

of foamed magnesium alloy
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Fig.7 Effect of addition of SiC on energy absorption

characteristic curve of foamed magnesium alloy
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Fig.8 Effects of addition of SiC on energy absorption

efficiency of foamed magnesium alloy
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