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ABSTRACT

Presureless sintered SiC specimens were joined using MgO-ALQ,-SI0, (MAS) glass which has a thermal
expansion coefficient similar to that of SiC. MAS melt showed excellent behavior of wetting on the SiC sub-
strate over 1480°C, and the wettability was much nfluenced by the joining almosphere. The joming was con-
ducted at 1500°C for 30 min in Ar atmosphere. The flexural strength of the joined specimen shows 342380
MPa up to 806°C, which 1s almost the same as that of as-recieved SiC specimen. However, the flexural
strength of the joined specimen decreased te about 830 MPa at 900°C due to softening of the glass melt. The
analyses od XRD and WDS show that the reaction between the SiC specimen and the MAS melt produces
the oxycarbide glass, which has a high strength and a good stahility at high temperatures.
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Table 1. Properties of 3i1C Specimen

Manufaclurer Korea Tungsten Co.
Density 3.15 g/em’
Thermal conductrvity 0.15 cal/cm.S.°C
Thermal expansion coetficient 4.5>10%7°C
Flexural strenglh 370 MPa
Hardness 2500 GPa

Table 2. Properties of Powders Used in This Study

S0, Al MgO
High Purity Sumitomo Junsei
M%ﬁgic_ Chemucals. [ Chemical Co. [Chemical Co.
Japan Ltd., Japan | Ltd., Japan
Purity >009,0% >99.99 >00%
Size 0.8 um 0.1~-0.3 pm 0.5 m
guarlz AKFP50
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Scanning Electron Microscope) (5-4200, Hitachi,
Japan) @ optical microscope(ML-MET, Meuj, Japan)
2 o] &3to] BaEE.en, EPMA(electron probe mi-
croanalysis)¢t  WDS(wavelength dispersive spec-
trometer) (JXA-8600, Jeol, Japan)& ©)-&-8lad A4
A2 A9# S, C, Al Mg 59 & f49 gz
Fhak s B Eigicth

o] A 700°C o4 med diE A9 A=E
Z ALt} span®) 2e]E 30 mm, crosshead speed:=
5 mm/ming 3] 33 AYAEE T AR A1
(Instron 6025, Instron Co. USA)E o] &34 31513
o AdaEs 8% Ade sdHg FE-SEM
optical microscope o]-&atol &xol| w2 T A3
& E4aksith

3y Y o

3.1, SiCH| CHEH MASS| wetting HE

2 wA il W MgO-AlO,-Si0, HEA =
wetting AE2 doti?] 93 27 27E Table 30
Vel 2l o}, wetting AE-2 #% AT graphite TEA
2 ArgalA ghe 2o} Fd alumina tube) 7FEE
4% carbonel EAEH FoRR 1480°C oA
YetE] 22 wetting 2olF¢ evt graphite TEH)
2 Abad 7l 2= carbone] FAEIERE carbon
o) o]#k £97]9] S Woba 1480°Ce} &&olA A
Z7Hcontact angle)el & 45% Z 59 F-i3S{par-
tial wetting) A 5% 25900}, & F71EA carbon
o) ZAEA] g ASole SA 3 &(wetting) 71U
spreading® LFERARIeW graphite 7HER FoAM Ar
227l = A&7 F 4529 BE 2 AFS W
ehpaieh. ol shge] Eae] Bl 2917171 wetting
Ao A3He 73 o8 carbond] EA o5l i8]
A w9j7)el FHge] 2akAdA ol2 eigh 1Ak 74

Table 3. Wetting Behavior of Mg0-AlL0,-510; Filler on SiC Substrate

Condition 1350°C 1400°C 1430°C 1450°C 1480°C 1500°C 1530°C
In an Alununa
X b x FaN Q (o] O
tube furnace
In a Graphite « y . A 5 g
furnace

% @ not melted, O : fully melted, but partially wetted, “cantact angle {8=45)
A+ partially melted, © : perfect wetted(spreading), “contact angle (0=
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Fig. 1. Thermal expansion behavior of SiC and MAS
specimens.
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Fig. 2. SEM pholographs ot the jowmerd laver of SiC
with MgO-ALO,-S10, at {a) 1500°C and (b}
1600°C.
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Table 4. WDS Analysis for the Joint Interlaver

Molar Ratio Molar Ratio®

Elements (Excluding O atom) |(Including O atom)
Si 53.2 29.0
C 251 13.7
Al 114 6.2
Mg 10.3 5.6
O 455

*Calculated Values
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Fig. 5. Flexural strength of the SIC/MAS/SIC speci-
men joined at 1500°C as a function of tem-
perature.
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Fig. 6. SEM photographs of the fracture surfaces of
the specimens joined at (a) 1500°C and (h)
1600°C,

Joint
Intarlayer

Fig. 7. Optical microphotograph of the side view of
the fractured specimen across the joined lay-
er of 51IC with Mg0-AL,0,-8i0, at 1500°C.
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image)

Fig. 9. Microphotographs of the specimen fractured
on three point hending test at 900°C. (a) frac-
ture surface(SEM 1mage) and (b} side view
of the fractured specimen(Oplical Microscope
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8] AL 82 MPaRA RElde] AEvh o] Fo{ S
= Bahn 82 MPa A A9wst fAE T 9l
£ 2 £ 39t

T3, 800°ColAY HUDE=e] gro] AeETE 4 ¢
=2 380 MPa® 22 B9 2o ztwe) Ad o xpela]
el Aoz A= 9943 AT S T Fy
194 & & sl5e] 800°C 2AolA] fele] HeldHo
A2 o] 2refA HEET SIC Aol £2 £
{stress relaxation) % T F3Hcrack healing) 4ol
wAasl HiEe Anrt o golAA HEE Hel
= 2 ZA9 SiC AlHA side] dojd AeE
= Fdrt.

nﬂo

2]

2]

4. B
MgO-ALO,SI0A8 FEAZ Abgeld Aol
Sice] Giel @3 d+-8 FYstn eI 22 42
£ 4t

1. MgD-ALO,-Si0,A] §<4-2 1480°C ]4e] 2%q)
M SCs £ wetting B4E Jshigle o=
wetting A5-& 9713 JE-& Wt

2.4 E SIC A Al MgO-ALO;Si0, 4 57

g 9@ Ar 97 ﬂlx\i 1500°Ce} 1600°Col A1 =}
zH 3083 Fal2] e o, dnsta AP A e

MAS oxycarhide glass ‘42| A 3H&o| 44 =9t
3 1500°CHA AEE SIC/SC AealHe] s
= 800°C 7HR = HskAl @2 2A SiC Al A=

XL B

4 whysh . ghga

352 MPast 7] wjsabAL} o2} o £ 342~380
MPa®l A8 Yehgglen, glass 49 B4 44
2271 900°C ©]4gg) _9;501]).{ 2AE AT 5MS B

o 82 MPad WEAc) Tat, fracture origme A%
FolM AFEAR 2 sic J\IZE W= cracke| A3t
Bl AL Ho =}

4. MgO-ALO510, 419 F3A1E SIC/SIC Abelol 4F
il ne Aegoww A fd= FeAws)
E1 E8 800°C q1.2.0] o] 27| AR] W § oxycar-
bide glass A &5o] 4= 90
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