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ABSTRACT

The phase relalions and microstructure appeared at 1700°C in a system of SiaMy—AL05-Si0; were studied.
The samples were pressurelessly sintered at 1700°C for 1kt and reheated at 1600°C for 1hr under nitrogen

atmosphere. The compounds formed were identified hy X—vay diffraction” method and the microstrues were ob-

served by SEM.

The stable phases appeared in this system were X-phase, Sis0ONy, F-SigNy and Mullite.
From the results of those experiments, it was concluded that the X-phase has very ¢lose compostion 1o that

proposed by G. I Layden, SizAlgO1sN». SEM photographs showed that $i;0N; was a plate phase and X-phase

was a rectagular plate phase.
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Table 1. Results of analysis of raw Si.N; powder (Unit. wt %)

\ elements Si N 0 Al Fe Ca Ma Mg K |

! —_—]

\ wed \ 58.6 37.9 1.21 0.12 0.25 0. 04 0.03  0.008 0. 005 ]
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Table 2. ICompounds observed in Sigﬂ4—A1203—S}OE system at 1, 600°C a_nd 1, 700°C r\ ]

Sam- Compounds observed
ple Nate*
No aftercooling from 1, 600°C after cooling from 1, 700°C reheated at 1, 600°C
1| g=A>X
2 | F>X>A
3| ASX>OCA 53X >0xtr. 87> X>0xtr.
4 X>A>M>8
5 E>ASMSA X8> A>Mir X8 A Mt A Dec
6 | X>ADM>Z XA Xg2A A Dec
7 | X>»pSM>ASOx A>X g>X
8 B2X>M>ASOx
9 | F3X>0x>M>A F>X0x B >X2>0x
10 | SNSOx>X SNZ2Ox SNZ>Ox
11 M>ASX>A
12 1 M>ABXAL
13 ) M=ARX>g
14 M>ASX>E X>M>>5 > Atr. KoM= g X Inc
15 | M>ABXS0x>F X5 5 >M>0x> Atr. XA > M>0x X Inc
16 F>0s>X>A
17 M>»A
18 | M>ASX>E
19 MPAST>0x> 4 X>M30xC>F > Atr, pM>0x X Inc
20 MPASX S04 A>M>0x>Fr> Atr. M>0x X Ine
21 | MB>ASX>E -
22 | MBASX>O0eF X>MS0>7tr. KeM>0x X TInc
23 MepASX>O S X>M>0x>>5 > Atr. M0 ftr. X Ine
24| M»ASX>0x> 8 o
B | FSOXSCSASM Ox 7 >X Ox>p>X Ox Ing
26 | SN>C»Ox SN-Ox SNZOx :
27 M>»A>X>8>Ctr M=AT>K>glass M>A>X glass
28 1 M»A>F>X>0x -
29 M>A>f M>»A>UN glass M>ASUN-glass ;o .
30 | M3ASE>X M3 A>UN-glass M>A>UN-glass -
31| MBASOxSIHA
32 E>MZ>A>O> X0
33 80> X>M>A>C
34 F20x>X>CoM>A .
. 35 8>CX>0x
36 | CHE>0>UN !
3 | CRM>A>A00UN N ‘
8 F-SigNy SN SigN; M : Mullite Ox:SiON:  C:5i0: . Az AL, UN : unknown phase
* Inc : increase Dec © decrease ' ' o
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Table 3. Proposed compositions of the X-Phase

Hudk e fAg ERe s A BEd X-
phase 2| #E-& v ik Table 3 o vrepd ule} i,

Fip.6% 4943 14, 19 D 279 X@EdnEEs
gl Aoz X-phase 9 Mullite 2 4o 218 &

20 30 40 50

Comipogition - Al/Si N/O | Ref, 28 . Cu Ko

stAlﬁongs 1. 0060 0.8891 . 16 Fig. 5 The X-ray diffraction patterns of sample No.
SIAIO:N 1. 0000 0. 5000 L1 14, 19 and 27 heated at 1,700°C
S, ALORN: 1. 0000 0.1817 13 a. No.14 A X-Phase

SizAlg0y 2N 2. 0000 0. 1667 15 b. No.19 ® Mullite

SirALQaNs 1. 2860 0.1304 17 ¢ No.27 A F-SiNg

SiyaA L0y 1. 5000 0.2051 | 18 < fi;ﬂlg‘(‘ﬂ

- : Tesent 23

SiaAlsO1Ne 2.0000 |, 0.2857 |°Iesen C Si0,
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b) Sample No. 19 at 1, 700°C.

d) Sample No. 19 reheated for 1hr at 1,600°C.

Fig. 6 The SEM photographs of fracture surface of compact sintered.
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a) Sample No. 25 at 1,700°C.
R

b) Sample No. 25 reheated for 1hr at 1, 600°C.

Fig. 8 The SEM photographs of fracture surface of
compact sintered.
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