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Abstract

Bulk nanocrystalline Mg, Si(n-Mg, Si) is synthesized by mechanically activated solid-state reaction

and vacuum hot-pressing. The results indicate that over stoichiometry of Mg is imperative in obtaining monolithic
Mg Si. The fracture toughness of the high dense n-Mg,Si sample(D~ 98% ,d~ 54nm) hot-pressed at 450°C is 1. 67
MPa * m"? which is much higher than that of conventional Mg, Si.
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Table 1 Relative densities and the content of impurity
phases after annealing at different temperature T, for the
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Table 2 The content of impurity phases in the samples hot-
pressed (under 1. 5GPa) at different temperature T}, (group 2)
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Fig. 1 XRD pattens of the sampless hot-pressed at 400°C
and then annealed at different temperatures
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Fig. 2 Variation of mean grain size with annealing temperature
for the sampless hot-pressed at 400°C
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Fig.3 Mean grain size and relative density of bulk Mg, Si samples
as a function of hot-pressing temperature

22 MAREHNFER
FREREX A F &4 T 18 B0 Me. Si Sk i M
HATM R, WP Kicpr Nithara 892X H 83

Ke®\/ H o5 L\ 12 c
(o3 )(Bg) =0oss(g) — am<i<as

(%—f) (H) =01(£)™ Ex25 @
e H %y Vickers B, o HERMARKEN 1/2,c HEE
B KER 1/2,E R #HEEE (120GPa) , T & H—H B 4%
T3,

P& 4 % 300MPa &3 F7E 400°CHEBBIM Mg, Si IR
FIBEER & 1h 5 KM Ao R KRR iR,
BEERKBEMTAR, ABEEX ALEERT 500CHEE
BETHR: TR HTENEERARENOABRAED, AR
WRHE 1P REMNBEELAEHE 867 ~88% ., ERTEEE
EAZEBEERTAMEL T, FEERD HAYT RRER
BESFERANEEERRE, WHLT RRBEE, BFZ,
R RGR K BE A BT M EREREZ —T R
SRR K. BEAh, BB (>500C) B A JE . M #E M % 4 MgO
HF0 FeSi M4 BT BE i — S REH SR TR,

5% 1. 5GPa 4 JE 1h 18 5 i e b iy 5 34 90 ok L B 12 B
MERETHMME, GE S T LREFRERERERE
9775, B 400°C #) 1. 16MPa » m"* B3] 450°CH) 1. 67MPa «
m'? KB, WRE ST X RE N E M Mg Si g9
FUFHECO. 46MPa « m" )1, [ IS K 4 Wk /D T 068 JEE ) B8 9
Hi. $S0CHRERHHIMENAEE K EHBREEN2BAR
—BLATLLACH REEENEASIRY, AR —-SASARER

B BEERARKR, BATE 8N EA e MgO fiF Fe-



A MgSi kbt # &2 N FHE/T HAF

e 33 o

Si E RERENABTER, ENMFEMNS EHE LT
HRSEEMAMEMAE SOCERER/IMEIEER. It
Sh BRATEEBIRRTE 100CHEMMES, i TH 2 SRR &
PRAIMEN R REE(~9Y%) K TH 1 hayst & E
(~86%) {BJ5 & H) Kcfi(~1. 40 MPa » m"2) ¥l B K FHi &
#9116 MPa » m"?, XATHEARBRML R FHEFTRES Fe 4
HRAR., H2HSRFHEEER Fe LR ARD; M4 1
FESRANER Fe 8BRS 6N (RREDY). hT Fe M
PR, 5 Mg Si UE AMERTER 2 Mg, Si R B IAE
TP, (EREE Fe 55 Si KB4 R FeSi MG &5
Mg, Si B MERE £ AR M, ENERPREDM, FeSi
HBE NH NS R TR@E 4 HE 5.
1.5 5700

=& The fracture toughnessd 5400
14} =n- Vickers hardnes

45100
44800 -
a2
12k 44500 §
ES
14200
43900
43600
. X . . . 43300
400 450 500 550 600 650
Annesling temperature/C
4 400C ,300MPa A EH REXRFIRE
BAEHHRATEREREE
Fig. 4 The plots of fracture toughness and Vickers hardness
versus annealing temperature for the samples hot-pressed
at 400°C under 300MPa (group 1)
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Fig 5 Variation of fracture toughness and Vickers hardness
with hot-pressing temperature ‘
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Fig. 6 The relationship between Vickers hardness
and d~2 for nanocrystalline Mg, Si
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