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W % 0 A M RS B T 4R DRI T 30
mmx30 mmx60 mm [FJHeAk, XFHAE 400 CHAT 11X
Z ks, ol e U T B AL EEL (415 C/24 ). BE
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JEBCPAT T 5077 m A Sk, Wi 1a JrHET/R .
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Bl 2a. 2b 439k Gry/AZ91 # i (=i fis SEM i
J1 % EDS JEER A4 W WL, & Al JTER KR A0 (K
HIRIE D) A AL Gr, (EIherts) B, i HAEANL
B, Gry ARG AR5 S5 Il B T i s R
0.5~1 pm 4071 Gr,o

Bl 1d A 1E 2350 5 pm SiC,/AZ91 & A MR 10
um SiC,/AZ91 &M EHEST A K] SEM M. AT LL
KILFAFEHILT Gr, B MIE, h TEEM T Gr,
FIWEds i, A Tmage pro-plus % SEM M w1
Gr, K/A#EATGEW, Sibdi Rk 2 Pros. w i
Gr,/AZ91 1 Gry 3 K/NMUN 1.7 pme A 5 pum SiC,,

F1 A2 HEEHS
Table 1 Composition of AZ91 alloy (/%)

Mg Al Zn Ca Mn Si

89.2 9.3 0.7 0.5 0.25 0.02

1 H A (Gry+SiCy)/AZ91 AR KK SEM [T
Fig.1 SEM images of as-extruded (Gr,+SiC,)/AZ91: (a, b)
Gry/AZ91; (¢, d) 5 pm SiC,/AZ91; (e, f) 10 pm SiC,/AZ91
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Gr, ALE] 1.5 um, 1124 SiC, ]~ In#] 10 pm, Gr,
WA E] 1.2 pm, FiF45 R SEM 42058 —
Ho HILXFILG IR, SiC, M5 N T 8H kit
FE Gry 5 AR AR TE A VEEFE BE IR, TRIfE SiC, b
T Gr, B0 T HBUMERL, Wl 2e #kPR,
Gr, i FE B 5 0 g W 6, LB R R 388 K, ks 5 3
WHAZTE AL R R LG R, S8 Gr, M40 /h .

L5ty 3 A AART EDS JE A 2b. 2d.
2f WL, Al JUE w SEAE A SR ORI AT A b, T
SiC, BT AD o I ifi 72 5 5 A (G +SiCy)/AZ91 EEHF
BEREE AR, XS HAR T XRD 48T, iR 3
e AT, 3FESHE RIS ALC 1 Mg, Al A

W b Pk, B HT R EREEAT T A A Ak
(415 °C/24 h). Mg Al MM ARRSEM, & (415 C
/24 h) B AL S Re s 56 A EN Mg Hephrr . &l 3
R Mg7AlL, AN B RS R HAT H #. Sun 2t U205}
5 um 10% SiC/AZ91 BEATI M F s, WFFUIRIESE, A
Fr R, £ AZO1 FAR AT HY T K& Mg,Al A

2 BEA(Gry+SiC,)/AZ91 111 SEM i & EDS Jo & I 44

Fig.2 SEM images (a, c, ¢) and EDS element mapping (b, d, f) of
as-extruded (Grp+SiC,)/AZ91: (a, b) Grpy/AZ91; (¢, d) 5
um SiC,/AZ91; (e, ) 10 um SiC,/AZ91

F 2 (Grp+SiC,)/AZ91 EEM BB A B R K /I
Table 2 Graphite size of (Grp+SiCp;)/AZ91 composites (pm)

Gr,/AZ91 5 um SiC,/AZ91 10 pm SiC,/AZ91

1.7£5.1 1.5+£3.7 1.2+4.8

mC
*--SiC
®--Mg
VMg, Al
A-AIC,

o
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lIr:(-
«

10 um S|Cy//\Z9 1
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5 um SiC/AZ91
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K 3 (Gr,+SiC,)/AZ91 H &K XRD K%
Fig.3 XRD patterns of (Gr,+SiC,)/AZ91 composites
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B4 BFIEA(Gry+SiCy)/AZO1 5 4 bHEHI G B4l 21

Fig.4 Optical microstructures of as-extruded (Grp+SiC,)/AZ91:

(a, b) Gry/AZ91, (c, d) 5 um SiC,/AZ91, and (e, f) 10 um
SiC,/AZ91

R 3 (Grp+SiC,)/AZI1 EEM BB BALR T
Table 3 Grain size of (Grp+SiC;)/AZ91 composites (um)
Gr,/AZ91
1.7£3.5

5 um SiC,/AZ91
1.8+4.3

10 pm SiC,/AZ91
2.5£5.8

SR RRLROCT RO AN, xR R ) TR
K, WEEE MR, Gr/AZ91 Ju o 5 i o

H13& 4 oI W, 20N SiC, G, HAMEHIPHE
JEREARARAF RN RTE, HBEA SiC, ROF 1 hnixFh g 7t
A W A o 35 DR Oy 7 4 5 PEE AR A i 3 52 47 s AR 70 $
AL SN TR EE A B RN eSS RN R ER: PN
500 7 S ARG AE DA bR B A S RS T A A
RO, W 5a Pon, K2 RERPRLRER, #nA
5um SiCyJa, AsR i N, g9t A Sic,
Ja P T AT AR, AR SR R AT R TR
Tte 10 um SiCy X} Gry, (RARELE I TE G W2, REAY)
WA e, Wl 5b Prox, MHEET Gry/AZ91,
PP DRI BOR 2, BOLEIP R R

M 4 Pl L, INT SiC, JE AR A T
BT ARG R DR SiC, 8 TR, g
PR R EE N U R SO R CT U SN WIS
S SIC, H 5 IR 2 e bR A 2 2021

F 4 (Gr+SiCy)/AZI1 EE#HRI 4
Table 4 Mechanical properties of (Gr,+SiC,)/AZ91 composites

. . Hardness,
Materials YS/MPa UTS/MPa Elongation/% HV/MPa
Gr,/AZ91 284+8 295+3 0.9£0.5 1506+303

5 um SiC,/AZ91  271+6 320+8 1.4+0.3 1649+332
10 um SiC,/AZ91  275+14  343+13 2.2+0.7 1727+119

]

K5 HrER(Gry+SiC,)/AZ91 B4 # K SEM Wil
Fig.5 SEM fracture surface of as-extruded (Grp+SiC,)/AZ91:
(a) Gry/AZ91 and (b) 10 pm SiC,/AZ91

2.3 (Gr,+SiC,)/AZ91 & &1l BB 1 B

Bl 6a 2y 3 i 52 4 4 Bk B A 2R JEE ARG L I 453 2 1)
TAAEBL. AT, BEEW AR R, 3 FE A
B BEAR 28 N I, 3K T D AORE R SE ORI, sk
B B A T A N, S B AR FOTO AR S A b A S
AT » HANK T A1 sl i J2 BT 1. L 6a i vl B
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SiC,/AZI1 X 2 FEAR AL G A RHERD 4R 400 # 1 [ 5
800 #INf, FLERMIFR N NI, XL HT 400 #1
WA, R AN T4 10~14 pm, K T5L5 B H SicC,
JST, T 8OO#RY 4% D KL $I7E 7~10 pm,  SEHEITA
ST SiC, R, #CURb AT 4004 T B 21 800 #LL T
I, SiC, Ao T AL BV, 0] A4 (0 SCHE A T S n
W

FEIE 6a T YhI X EE 3 A AR, I 5 pm SiC,,
Ja, BERUEAT T IR N X H T, MErEAOR B
RLEE B Bk B TN T — ORI, kLA
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REJT, MIHEARSRE o T S A ARL BT BE P fE . SCERY
SiCp RF sk — 0 32 i T MR AE FE RSE i %, [
I SiCy FUST B KB AS 2 5 BEHE i R vh Bl AL B 7%
Chung ™V RF LW, —BAACEM BT, K
JF SiC, BT BEEAL TN R SiCye #OIIA T 10 pm
SiC, B S A BB B I e AR -

Bl 6b Sy 3 Bl AT A b4 bk IR 15 2R B N (1] £ A2 Ak
2, AR SIC, Jo BEYE AR KUK T iy HL Uk W AR KT
LUAP T 510 : (1) A& a0 R (2) MEE
A RIS 22 o — B hy B R X IR 4 i T 3 K ) 2
I RIREL S 2 TH 1 73 I % VB 8 R 010 5% 0 5 K. HL SulY)
FERIEST 3 Tl AN () e A 1) A1 885 19 5 52 S A RS A - i
Rl 2 100 £ A TS IS DI, K 22 RSO R ST AN 2 9
PEARTE , ANH T A1 8= K50 RN, A 5 I8 A sk
g

12
+GrP/A291 a
g 10r —e—5 umSiC/AZ91
:E al —4— 10 um Sle/AZ91
2
X6}
3
<
= 4
S
= 5l
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Kl 6 AR AR S S AR R R S G R R AR BB
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Fig.6 Wear rate of the composites with different sandpapers (a);

friction coefficient vs time for different composites (b)

Bl 7 /& Gr,/AZ91. 5 um SiCy/AZ91 F! 10 pm
SiC,/AZ91 EEMEHN R K SEM 3. WK 7a
ORI A EE B Gr/AZ91 S A4 R IR IR AR T AL VA AR
Mm% SEM BT (B 7o) /T LLE BIVE 2 /NI
B R AR A AR S R fk 1 T A ARG,
JEAE AL R R Hy IE R ) 5 1E 3 i Ak f) K IE
I A AR AR T, SO R T ORI
[ I A 38 23 R BB T, 3K B 2 B R R AR . Rt
Gr/AZ91 K4 4RI BE L A R J2 BB 53 A0 2 i
. B 7c S pm SiC,/AZ91 AR 1 AL HI
BLGAAS Gry/AZ9T LR W Sk, I 1 6 g v Sl A
TE/ SiC, 7 T e JE B — AR BE R R 15, AL £% SEM
MR (B 7d) e aT LS BRI AE /L, 0 5 pm
SiCy/AZI1 LA MR B AL Dby JEE L B2 453 A0 6l o
. & 7e 11 10 um SiC,/AZ91 54 R} JR 2 [ AR X
5 um SiCy/AZI1 HE MR AL N R, Hfh SEM
MR (B 7H Tt REW 5 2 RN IOEE 5, HB R
W 0 R 2 BEBUREAE . Suh® R Z BN, KA
D7 Y = &y A (NI T A 6 S [T S
(K 0. 0 J2 A8 5 R e K K RO R S P2 K, R
AT TR BT T RE, A BIAR I, ERIR A
RV o A S Th X S8 ) A7 SRR e P RE A 3 S Th
TR G A AP, e AR R R A R B . SicC, 4l

K7 AFEAEEE BRI SEM TESI
Fig.7 SEM images of the worn surface of different composites:
(a, b) Grp,/AZ91, (c, d) 5 pm SiC,/AZ91, and (e, f) 10 um
SiC,/AZ91
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Mechanical Properties and Wear Resistance of (Gr,+SiC;)/AZ91 Magnesium Matrix
Composites after Hot Extrusion

Bai Yan, Deng Kunkun, Kang Jinwen

(Shanxi Key Laboratory of Advanced Magnesium-based Materials, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Stir casting was employed to fabricate three kinds of magnesium matrix composites, 5 pm 10% Grp/AZ91, (5 pm 5% Grp+5 pm
5% SiCp)/AZ91 and (5 pm 5% Grp+10 um 5% SiC,)/AZ91. Subsequently the composites were subjected to hot extrusion at 300 °C with a
ram speed of 0.05 mm/s. And the effects of SiC, on microstructures, mechanical properties and wear resistance were studied. The results
show that the grain size of composites increases and the fragmentation of graphite of the three composites becomes more remarkable along
with the SiC, addition and its increasing size. Extruded 5 um 10% Gry,/AZ91 composite possesses poor hardness, tensile strength and
plasticity, but they are all improved after adding 5 um SiC,, which are further enhanced by increasing the SiC, size from 5 um to 10 pm.
And the wear rate of 5 um 10% Grp,/AZ91 composite is decreased along with the adding and elevating size of SiC,. On the contrary, the
friction coefficient is significantly increased by enlarging the SiC, size. The dominant wear mechanism of 5 pm 10% Grp/AZ91 composite
is delamination wear and it totally turns into abrasive wear in 10 pm SiC, hybrid reinforced composites by increasing the size of SiC,.
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