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ABSTRACT

In this study, SHS process has been employed to fabricate porous MoSi, material with electric-resistive heating capability through
the control of pore size. The preform for SHS reaction was consisted of molybdenum powder with different sizes and silicon powder
with different contained quantity. The size of the MoSi, particles thus formed was determined by the generated heat of combustion,

not by the size of molybdenum powder. However, the pore size of MoSi, composite was proportional to the particle size of

molybdenum powder. That is, the coarser the molybdenum powder used, the larger the formed pore size. Based on these results, the
porous MoSi, composite could be fabricated with a desired pore size. By orienting the porous molybdenum disilicide-based material
in the form of pore size gradient, porous materials used for filters with improved dirt-holding capacity can be manufactured.
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Table 1. Average Particle Size and Purity of Raw Powder

Purity  Average particle

Materials (%) size (um) Manufacturer
Mo (type m) 999 4~5 Chel—rlril?:a]fu([;;};;an)
Mo (type M) 999 150~300 PC“(‘)“d( x)i:ll;

Si 99 45 Al?g‘h(gl;il;ica]

g4 MoSiAl AFe] A= 63

22 EEL MY Y &Y

AL S g A e @% 73 50mm
Eol 70mm Z719] AFF AU AHH &7 €
B E4e Azst § 23 A" (Sytech Corporation, USA)
£ olgat 108 B EFeIATE 98 £Ee 242
Mo} Si #2He] MoS12 e 93 38 R0l 2A
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9

TYUSA 500°C A|E-S AHA
3 HkE-& 9)ste] 20 MPag]

AX . H = j H O
dEoz dHA4Y e, o AHE AF 254mm
o 9% Pz Agﬁgs}am. NE )9 BAEE )

31“% E‘r%aé XHEQ *3"5‘3%!] Axek sl
[elife)
o=

9171 atellA HAIFFe2A MoSi, 24 Had ARE

Al st}

2.3. 54 m@I}

FdE gad Aze mA 23 FAF WA @A
(SEM, JEOL, Japan)o. &2 #3190, Xd(Rigaku, Japan)
48 AXElY 5 2 7)Y BEE s A4S
PMIA}2] Automative Perm-Porometer(USAYS ©|-4-3}53 T},

3. dn % oF

31,0 ¥ SiEHEFPE

dutd oz SHS FAANM 4HA de T8 34 BT
= A 24, dE 2%, 4¥A 9 %JE, ¢ 27] Tl
At & AFaAE 7E FEATE s A4S F
8 AT MM dEETe A7) Wl mE JF ¥
A AsS TES Y5t Mo 2% Z7|E Wl AL

Mo ¥29] 279 Hals F olfE 719 dA7An”
of 2J5tH, Mo B3 Si Bgel g W MoSi,2
QA BEg Wit Fol 2700 Si Fol

T olsh e g 71 FE Mosi, 34 A O
ST AL W olm FHHE ) Fe BeAE of
|e PHE wEEA 2t aEs 2 dpdds

Nzl ARARE N2 Sl B§ LEL B Mo ¥
wel 218 /120R dho) 713l A/t 4B & 9
=M @ & Ao, old U i3 e AAsT

Ald] = A 1 52004)



2
oby
s
18
r{o
o
18
o
£
A

e Azel 71g B4 Alojol dEE Aol WA T lowmegnfcaion | High magn,f,;atTm
A FRHoR A FHe e d Aas s ; ‘
flate] dgzdd 9 og 2o MsE Foth Ay
A FHoNM AE THE Boto] @ W 2EE A4S Yo
NAezA da Awe] Ead e HAAZE £ 9 +5um
o 53] Most Si £9e doh FEHoR EHded 4
AN AN A, AR @ WEol fle vE 4
W2 1Yst o B0z AN o2 ud vhgew |
7t 1900KE FeiA Aok ole dutAel Ay
gold 4PUHo AARY Ak EL A5 B g
A ex 43V 1800Ke} 2 Aok glee &
+ 221, MoSi,9] uhgol BdAe WS doed
Utk 2HER £ dedXe AEg 500CE e 4 —
Aoz olBHow T HlL LT E 2303 KA = Fig. 2. Microstructure of the synthesized MoSi, material.
7E A S glem, olF B3l i AFe Bdd it
& A3 #4d T TAL 9A AL US Ae= 4 §hol el B A gl dame) 1
weEh E3 A WEE A A48 2AANM F9 & P £HLE B A (crack) ?4 Aghol #F= AT
E49 Mot Si9] vl&olr FHH0Z Swine Si Y s FrHH o2 s5wiRd Sitte SUMA dde d
< FrHtezA HE TEEC] MoSipst A9 5wi% Agh 73% dle &2 Mo L2 l% Beolle 2 4
Si FHl2 BT =4S wFUG. ole s ¥ & Fol Bo] Ao 2HE Mo £LE AR 7
T Sie Eot] T dAEe A Aaste Algst dlE Aol A AF A FYUTE EF W=d] 500°C
7] Agelth, 2y FrbElE Si @#@ol 5% ol dd A 2 oEe AT Aol Mo FLe] A7]eh BAR0
FollE Al B g 2mE Wl g 3 AANHA AL TAYSHA] kot ZHE Mo ¥

o3

u-gol dojuds] olgsl W] Frbee Si gHE 5% AMAR FY F AHe] dA P2 ¥ AHY
o Hde) FHePd e deriich BT R4 2749 si

>
s
tijo
U
>
_%
8
nl

N

A T e SA6) ANE A3olE Mo ¥4 =710l

AFmA 71EE F2olA AL ol FrHHeR HAgle] 2 Fo] AT £ 7IAA HAKHE MA

s500°Ce] GG Aol S BAAY AP Hlw =tk 2R 2 ATME RE QY Ad /)

sigom, w3k dutos Fol ASHE a3t ey wWEeA 38 FEH Mosi, 24 l9ld 5wi%e] Si
Mo 23} i el ERWY ojje Frbow s & FrkAeH, s00°Ce o e AT

FEE sw 27 Edele] YT A AFL ) Fig. 2= S-S 5 MoSi, 84 A8 mA22s

we Azolnt. 4¥ A Mo B'¢e A7|ek ARl YRl Zoltt. A HHe_rf’ﬂH HHE A o T Fele

518 F2A Moét Si TS &3S Aol dF ¥ 71%-& JERT, e 5§91 MoSi, Aol d4E Ag

vrebdch, Aulg AN SR S e et gho] #

Condiﬁon of MoSizl MoSi2+5wt%Si MoSi? MoSi,+5 wt%Si A 24,] oﬂ]:]] H&xﬂ oﬂ }\]-_g_E] Mo #2e] =77} =7}
specimen no preheating o preheating preheating preheating - e

Wﬂ G ¥ I ke Ag 28 £ A

vo ! ) , o] =717t Mo ¥ 94A 27l wet 24

45um ; e F U= 7IEe] 8 Aok 538 A

17} 150 300 umd! Mo #%& AHESH A9 Mo i)

F ARRY YA A fAR

" o E3 ol e Aulg Ao

15030 YArEol ofe) 7he) MoSi, YAEo

NN T2 3o, Mo o)
o} oSi, YA A7e & o)

2cem _:;7_7] 9}_ -‘4‘7“ s
Fig. 1. The optical micrographs of synthesized porous MoSi, Holx 2 AL BFE 2 ook 18T Mo A
T = it = . _

materials with variations in the composition and the o s A spo. Zu) }
preheating (Two kinds of Mo powder in the mixture of of A7) Wk 7lwel Arlde F& FAIN MoSi,
o; 0.
=

preform were used according to the change of size.). dRke ArlddlE & JFFS vFA|

ST BRI



Si
O M
S %" "
Small Mo .O... o b
powder "OUQ.,S SH
. ' .

Si
Mo
OOéigo
LargeMo © <
powder %o O(%i OoO =
Q

oo
- Mixture of raw powder  -Melted Si wets the Mo - Combustion reaction

Fig. 3. Suggested pore formation mechanism of SHS process.

o] /At =717} Wkl e
31 ooy A AlH
o 34 HIFE A &

AHdRbSol 93] FAE MoSi, YA A%
s7lo BT G& 2AL H5197] w) o] MoSi, ¢
Zke] A0 WsHE FA R

Fig. 3 Fig. 29] nA2& AL EYE Mo 2% 2
7] Wl W MoSi, F441 7139 84 A5E =4
Aoz AN Aolt) oy §i el A7) Mo B

=
o] =7] Wald] Fagloel FLstH, Sie W 271 A
11 droz 2ol Mo B¢ FE &
o ¥ A7 &AL AS 2N BHe H}@r 2ol
7—}7-}/1 Mo #2& Sl Aol oz} g M5
Mo o] A2 83 (agglomeration)® A FHE Si
ol EHRch :L\'ﬂjl A4 MoSi, A4S 93 Mo%}
Si Afo)e] Whg wl2&o alAbe]l Sisk Mo B AH A
B Zd whgo] do] ¥ Ao ® et 1|5 ol
FEHE MoSi, YAe H&dh vke} ol Zhzke] Mo
A4S e Si WS FAE 7h7)o] A whgol
& =jo] st MoSi, YA (cluster of MoSi, particles)S
FA A dot. ol o]l FAE MoSi, YA 59 A
o] FE AT V150 E FAHM, ol 7IFe AVt
MoSi, fzkze] Z7]d] vl# st Frtstes Aoz A
Hoh 2328 Mo 9#e] =7]7F F7kskel mel MoSi,
WA 2718 F7E e, A5 73 371
g F7Hle 7&48 Bl Fof
Fig. 4= @4 ¥ MoSi, th&2 372 Mo YA+ W3}
o me X4 &4 Zielth. Mo |A ®2e] A7)l A4
#glol 33t F2H< MoSi, IA7} AEHYoH, 371
Al 5wt%e] Si A7l o)l mAME #F Si ¥=ZI}
AEHAY. 28y Moo 1| BHEEF A MosSi; 3
He AGE BEEA sk

=

32 MoSiAl AFe A= 65
@ MoSi, 14
| Si
o
[ (@) Mo size : 4-5 um
[ J [
[ ]
2z * o
2 n
2
£

(b) Mo size : 150-300 um

o 1 , uL"M.Iili,LIL,

20 30 40 50 60 70 80
20 (deg.)
Fig. 4. XRD results of (a) Mo size: 4—5 um and (b) Mo size:
150 -300 pum.

32.7|18 A 7|s =
B Aol LEsAL = MoSi, E}lﬂ NEe 7%
EAL 240 2A] W (heating)?t EA1 A (filtration)

& wENYIZ Fuis N2 5 Slojol Ak 4
& FAATIE ARHHQ e e 2719 78S Tt
S AFAE W] Bol AHEH A gt o
£ olze) 12A/8 e 228 A3A7002N 2
H AEE2A $83 SAFY shiql £3 Rf-5H(din
hold capacity)S ZRAZ 4= 917] W&Eolth. B HAoA
ol¢} e EAE GAe] st Mo FEe A7)
olg3led 712 2i7)e] HAlshE AN 2R} BRIk
e o oM dwE 27 T/ Mo w2 & 4-
S5um 719 Mo %3} 150-300um 2719 Mo %<
WAZ HEse] Agee A9 /1T 37 B
zpol 2 Qlated whe] FA Fol WA 59
ZALdE Mo £2¢ =717 4-5um 278 &
| A 3 AE oF 59 Ax Fg FFo
T, Mo B2l A7)7F 150-300 um H7]¢) H2
e A S8 HAE F 6% A= Fu BF
o} olok e EAYE sdsh] flste A7) 2%
b

N,
i
R
[o

L

e

Ay

=]

=}

O
Goop ok > lo o

=2
o

=
o

=

5

[*]

ol o
mommm
oél:o%;

N
oz

Mo

e 9 vER EPSe tEor Axss PEs
Agatent weps B ATl s3e /17 A7) W
2 7HE thed ARE Axstan sgen, FAAH

A3 EE o3 2T Fig 59 2] A¥A| Az A

EAE A717F 4-5umel Mo B3-S AMR-315C
v 27t A27)7F 4-5umel Mo ¥ A
717} 150—300um<d Mo ¥%-& 75:25, 50:50, 25:75
o] A H|&= T AME-EIFon, HilE: ¥ Y=
717} 150-300 umS] Mo 25 ARg3t) £& oju

A 41 A1 Z2004)



66 AolE .

m

m(50)+M(50) M
mM(75)+M(25) m(25)+M(75)

Fig. 5. The schematic representation of the preform stacking
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the small Mo powder and “M” represents the large Mo
powder.).
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Fig. 8. The photography of heating field test in the condition of
30 A, 2.5V (the dimension of specimen : 5 x 5 x 30).
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