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1 HeMRRGE

I AEAREE IMY-5Gd-3Sm-0.5Zr ([REDE, %, LITRE) BLEEES.
[FER RIS FBABE = 99.5%A9 48 £ IMg-30%Gd . Mg-30%Zr. Mg-25%Sm+a&a% .
SEEMRHIE S A FERIMMERAEIEE, 182EART/NF5 umiYSICER,
AT EINTH SEASSHNSIEN, ISICEAIFITUU TR BERKSE. RS
7. 400 CHEIE2 h, BT, FRERRESFEA. KAZGIL0.01-4C-4RNN#H
ITIENE, IBIEITFERRAL vol.%SF+99 vol.%COLBE SR, USSR ENL.
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WRke . FPRlEeAatE, BiREI600~650 C, HOA
3%SICHA, HHTHE, ARRASGEREESE
750 C, EE3min, FEIRFTANEERERES,
FERTEETEIELL5 mm x 15 mm x 15 mm, X8
HRLIE X B AYISM-5610LVA B F R IMEMERA
L, FOMARBXIEOKAS . BHESES AT
525 °C x 12 h E}A4ME, AR P10 mm x 15 mmlE]
HiftkE, SEF3Gleeble-1500HWEH SLIGH 1T ESE 1
1%, MZSEZRA0.002. 0.01. 0.1s", THEE 350,
400. 450F0500 C, RALFENT0%. E4E5TREK
HLURFERENARR . RSB AE
EYIFF, SEAOlympus PMG3ZY S RIS M EH £ 48
[EROLALUHE, FBIRFIRFIA%IVERR BE SR -

2 IMBERSDH
21 SiCIMg-5Gd-3Sm-0.5Zr EAMEKESE
LR
EILASICERIRIAIAR, ERNFS um, Bk
B9,

Fig. 1 Morphologies of SiC particles

E22SiC/Mg-5Gd-3Sm-0.5ZrE & k552548
B, AREFA. B, CENXIGHR DRI L DT,
FERWKRITR. EEEMARRED O, BREE
=a-Mgif (AKX, &85 ) , BXEREEREFE
AV ERALR, Gd. SmTREERS. EHBHNC
WSigERs, FERSICHN, WRESHERER
FERRL, BRFHRES T OEFRREEY .

£1 SiC/Mg-5Gd-3Sm-0.5ZrE A # #lsES AR T
AR XBHILER T
Table 1 Chemical compositions of different positions in
as-cast SiC/Mg-5Gd-3Sm-0.5Zr composite ~ W/%

X35, Mg Si Sm Gd Zr
A 92.46 0.42 2.47 4.45 0.20
B 76.46 0.21 8.26 14.39 0.68
C 21.24 46.25 8.93 23.13 0.45

B2 SiC/Mg-5Gd-3Sm-0.5ZrE &1kl SARITEBER A
Fig. 2 SEM image of as-cast SiC/Mg-5Gd-3Sm-0.5Zr composite
2.2 SiC/Mg-5Gd-3Sm-0.5Zr E&#HIaIE
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5Gd-3Sm-0.5ZrE 51744117525 °C x 12 hEALLE,
EAGIRERIOMABLRUNERFR, BAEEME, &
R _EMED HRIN SR RARELIBR, HER
FAIMoEMRLAN SICENRIZERY,, SRR EE£965 um,
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El3 SiC/Mg-5Gd-3Sm-0.5ZrE &1 EAMEEM ZHAR
Fig. 3 Microstructure of SiC/Mg-5Gd-3Sm-0.5Zr composite after
solution treatment
2.3 SiC/Mg-5Gd-3Sm-0.5Zr &A%
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B4 FRINZIERZ T SIC/Mg-5Gd-3Sm-0.5ZrE &1 BHAE 4RI B N I- B M 2k
Fig. 4 True stress-true strain curves of SiC/Mg-5Gd-3Sm-0.5Zr composite after hot compression

ER—RETER, BENZTRENIEN, EEND
BRIBINRY . FEitt, SIEBF=EN, EFasEattd
AR ET ZAREE, —fRFF450~500 C, N RRZFL]
0.01s"
£R2 SiC/Mg-5Gd-3Sm-0.5ZrE &M I A E M ZS R ZEF0
AEEFRERERGHIEERN N
Table 2 Peak stresses of SiC/Mg-5Gd-3Sm-0.5Zr composite
after hot compression at different strain rates and

temperatures MPa
T AR AR s 350 C 400 C 450 C 500 C
0.1 131 107 56 43
0.01 125 78 43 27
0.002 98 54 35 18

2.4 HEHHIT 23 SiIC/Mg-5Gd-3Sm-0.5Zr

SEMHELRRIF

A ENESMHERGCEEHITARIEZ SR
HFTRIORESE, HERENEHMARINESFIE6RT =
( RIZRERZR90.002 s ) . ESASEERER, TILE
HSICEHIIS RN ERaE &R L, FRAH
RS SHRIER.

HE6ETA, BERMEIEEF FTAERTHEES
EmPREFEN, BAREW, REURESHE
ERRRAEI (E6a) . SiC/Mg-5Gd-3Sm-0.5ZrE4&
MRHEA00 CHITMERERE, BRMARTEEN, &
SN, ATETERNXIGELIRRRMHEWER /D&
IS BEEREN (Eeb) , XN E

TRESTRT

350 C (b) 400 C

E5 HE4EESICTESIC/Mg-5Gd-3Sm-0.52ZrE &+ FhH9H5
Fig. 5 Distribution of SiC in SiC/Mg-5Gd-3Sm-0.5Zr composite after
hot compression
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5Gd-3Sm-0.5ZrE &M FHAEFE S AR AEHR AT &
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WNE6dRTR . EEIREFLBEMTECIISR, BE
MAKM. SRERIINESEL, KRB EH
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HiERE
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El6  SiC/Mg-5Gd-3Sm-0.5ZrE &R TER AR 490.002 s AR IRER TSR BHAR
Fig. 6 Microstructures of SiC/Mg-5Gd-3Sm-0.5Zr composite after hot compression at 0.002 s strain rate and different temperatures
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Fig. 7 Relationships of Iné-¢ (a) andIné-Ine (b ) after hot compression of SiC/Mg-5Gd-3Sm-0.5Zr composite
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Fig. 8 Relationships of In ¢ -In [sinh (ac) ] and In[sinh (as) ] -1/T after hot compression of SiC/Mg-5Gd-3Sm-0.5Zr composite

3 £ig (2) SiC/Mg-5Gd-3Sm-0.5ZrE &M kN ESE S,
(1) SICIM-56d-35m-0.52rm Akt s SCTRIISIMABERIERD, JAFRREA
BRI BT, MR T Es 40 CN, ARPEIASHEBEREN, HRK
2. MEEEEATA0 C, BERSMTEANS, — Toatt, B, SiCMg-56d-35m-0.5ZrE SIS
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(3) SiC/Mg-5Gd-3Sm-0.5ZrE &1 RN 155 T AFIF5F2 /9 = 5.75 x 10 [sinh (0.019 6 ) ] 4.86exp
n=4.86, VAT HIEREQ=280.525 ki/mol, iZiF kI [-280525/(8.314T) ] »
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Hot Compression Behavior of SiC/Mg-5Gd-3Sm-0.5Zr Composite

ZHU Li-qgiang
(Yongcheng Vocational College, Yongcheng 476600, Henan, China)

Abstract:

SiC,/Mg-5Gd-3Sm-0.5Zr magnesium matrix composites were fabricated by casting method. After solution
treatment, hot compression deformation was carried out at strain rate range of 0.002-0.1 s™* and temperature
of 350-500 °C and maximum strain of 70%. The results showed that the microstructure of as-cast SiC/Mg-
5Gd-3Sm-0.5Zr composite consists of a-Mg matrix, eutectic structure along grain boundary and SiC particles.
After solution treatment, the eutectic structure along grain boundary disappears. The composite structure
consists of a-Mg with polygonal grains and dispersed SiC particles. Dynamic recrystallization (DRX) of
SiC,/Mg-5Gd-3Sm-0.5Zr composite occurs during hot compression, and the grains are significantly refined.
According to the true stress-true strain curves and the microstructure after hot compression, it is found that the
suitable temperature for thermal processing of the composite is 450 °C. . After calculation, the stress exponent
4.86 and the hot deformation activation energy 280.525 kJ/mol are determined.
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electronic product shell material; hot compression; dynamic recrystallization; hot deformation activation energy
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