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Tensile Strength of Pressureless-Sintered Silicon Nitride

at Elevated Temperature

Katsutoshi MATSUSUE, Yoshiaki FUJISAWA
and Kitao TAKAHARA

ABSTRACT

Uniaxial tensile strength tests of pressureless-sintered silicon nitride were carried
out in air at temperatures ranging from room temperature up to 1600°C. Three kinds
of silicon nitride were tested; that containing Y, 05°A1,05, Al,05-MgO or MgO-CeO,
additives. These additives were used for promoting the sintering-process.

The test results show that the composition of the additive used influences the
strength characteristics of the silicon nitride. The tensile strength rapidly decreased at
temperatures above 800°C for the materials containing MgO as the additive and above
1000°C for the material with Y,0;. When the temperature increased to as high as
1300°C, the strength decreased to about 10 percent of the room temperature strength in
each case. Observations of the fracture origin and of the crack propagation on the frac-
ture surfaces were made and discussed.
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TORERHRBCHDVTHAORBRELELHBTSC
&d,ﬁﬂ%%@ﬁﬁ%métwuﬁﬁégbnao
CCTHMBRALELT=v I VRAEDIN100
AHBOMRE L, INIOIIBEEMERE L v
DVDE—-—EVBICBRINTWAHMETHS, I
BHRE 28888 LT, ME, ®#K, 79—
TEORUBEZOSNDN, KB TIIANRSEE %
SLTERERBILHOVTOAERBLT,

ROWAKZBTHERL M0 C0, %Si3N, &
IN100 DBRB N T 25 EBEOEAELTRT,
KART & DIERDDS 1000°C F TS MICH#
AEOHEVHRENE, 731 v I ZAORBDOHH

100F

B4 £ IN100

50§ ) 3
HIEREE SisNy
(Mg0-Ce0, %)

5198 1 s& M (kg/mm?)

0 500 1,000 1.500
&BE(C)

K9 MWEA4E (IN100) & % FEH#E SisN,
DB EE O &
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AK&ELILBDIF, 1200C LI EOBEIN -~ 12184
TH5b, LHrLZOEEIL 10kg/mm’ LT TH5,
COEEREEBTME LTHAT A8/
DICECTESRLEDN S,
FHEZOEERZEAINROGERESRHE L
TBREMSED SN T B, BT, ARRIIR
Sha LI, BERHLE LTEHERBTTCERTSIC
BFRIEEBAZLOCEIAFTIIRE-TVIN L
ITH5b,

P EEBIERBEOHICHOVLTHBES E B LI
P, —BROBEREDBHELTHTH, HBEH,
7Y —7HYE, RHERN, RAERICHT IR
FIHOVWTERBELBTALHOMIIEBOH SR
nTnd, Lvl, BFRELT, MEBRE, 88
RIEZFDORIEDVWTHADHEDT, IhbOHH
EEM LT, BEEHTHOSEL LLOERBHM &
LTOBERLGIIHIBEEOHBIILTEIbDER
Hh b,

6. H &M &

FROGREHM E LTHRIN TV I EEREE
CEHEEZBOTCESRICKIT 3EIERBAT 7, &
OMEOBERSERM, EFM A —H—%PLEL
THHBEROPAN» O F & LTHITRBICL > TH
Bi3hTxich, BRTO®RE, 12 1300°C LKL+
TOBEBICHOWTHE, 5T LHBREICERINT
567, GREBME LTOBEBHEICOVOTARELEA
bE M-I EBDNLS,

AERICIBREBHOR S —BEOBEEKLER
AL, ZOH T2y T (MO 2B&H L35
BEOMEZ, BEMSOCAEISLBEBMET
U, 47 MU T (Y,0;) 22T HEHT1000°CH 5%
BETHEL I EMbh -1, WIhOME LBE
BT RESBICES DT, 1300°C Tl 5kg/mm’ 5
DFRBEICIL D, LIch->T, BESKE(ER
LEBEMEELTHWSEEE, BEOBEREPET
i3, 1000°CUTFOREBICBONS I Enbh-1,
L L, BRETORBETOREREG, S&EHE L
THOON I RERSBRESRFICHEL, Ch
WEBTELTZ1LHTHL I ENEREINTLS
DT, 58, MEBBARICYD, BREEOWNRBLEYE

T, BYLREHHORELEETH S,

3, BERROFEICBELT, M7 —HTH
AEnTu2i7&2RIE, ZRRFOTEMNEL,
L bRHBEEOPNICERTHE DS, KABRR
~NDOBAEEZIBAIIRALT LOBOVRABRAET
BEEWEEDLNS, £DR, KBTI - 125 RAR
BEDRBOARE(, BREHBFICLZIANSA
BOOT, MHOBILMAEKRTIE, tHiITERE
DEIREBROAMVERTHY, hOBEHH & LK
THHBICHHEN L,

KBTCHALILFABI Y TERB LA A=
P, MOBROMBEII-DHEBOEEBA L C,
SR TORABRICIIAEFRBALSNREB TH-
1o
EEEE 7 v/ 2IRROBEMBEEELT
BAR IO, Z2{OHBLZEDTLEIHHTHE0 5,
botEEEORRERNSL, 7)) -7, B, &
FEOEBMHLETHY, ThoDTF— 49, B
REINBIEMNETNS,
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RESRZLCHEXOGRELREAR
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£3 BABET -5

(=EETRER ) (RBETH ; 3x4, /¢ 30mm, HAT (kg/mm’))
(M 0 C.0, % SizNy)

(YzOg * A1203 % SlaN4)

50.0 38.1 544 731 388
43.8 36.3 60.0 450 588
42.5 56.9 43.8 43.8 46.3
54.4 675 631 49.4 61.9
80.0 63.6 60.4 61.9 6838
54.6 30.4 654 43.3 31.4
62.0 49.2 63.0 61.8 49.5
379 46.8 51.4 53.3 685
67.1 64.1 51.1 40.9 484
59.8 40.8 53.8 50.9 384
V¥l ; 52.9, 74 7 5.3

(A1;05 - MgO % Si3Ny)
(FRAHFMIHABLICHD )

55.0 56.3 581 51.3 550
51.9 45.6 575 53.8 475
54.5 550 450 541 450
51.1 54.9 631 59.3 586
63.5 56.3 526 587 53.9

Sl ; 54.3, 74 TVEE; 12.8

11

9) Aerospace Structural Metal Handbooks,
Vol.5 CODE.4212 Mechanical Properties

Colombus Labo., (1968).

Data Center, Dept. of Defence, Battel

70.0 73.8 750 76.3 60.0
72.5 80.0 66.3 72.5 66.9
71.9 70.0 74.4 76.9 80.0
63.1 681 625 675 70.6
74.3 82.1 791 78.0 78.4
73.0 750 8l1.1 876 7590
52.1 82.3 700 651 773
715 689 71.9 '69.3 66.8
86.0 79.5 68.1 63.3 62.3
69.8 76.3 T72.4 74.4 86.3
¥l ; 72.7, 74 T E; 115

(A1203 * MEO% SlgN4)

(ERATFREEACHELLLLD)

40.
40.
39.
50.
52.

0
6
4
5
3

38.8
37.5
39.6
47. 5
47. 0

45.
40.
50.
41.

0
0
3
1

51.0

47.5
43.8
51.6
50. 4
42.5

37.5
45.0
41.9
49.0
52.0

LMl ; 44.9, 74 T FEHK; 10.3
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(BIRERR ) (RBREHTH ; 3 x 3 x 12mm, BT ; BFE(C), ®E (k¢/mm’]))

Y05+ Al,0; % A1;05 - M0 % MO : C.0; %

No. | & Bl® E|&R B |® E|& B % B
1 1400 1.37 — — 1000 22.0
2 1500 1. 41 1000 19.8 1100 15. 0
3 £ R 3t.2 S 27. 3" 1200 9.0
4 Z R 19.7 1100 9. 44 1300 5. 09
5 1300 2.76 1200 4.78 1400 .3.48
6 1200 8. 69 1300 3.03 1500 1.92
7 1100 14.9 1400 1.91 1600 1. 14
8 1000 21.0 1500 1.19 1000 23.8
9 1000 19. 6 900 21.7 1100 17. 4
10 1100 13.6 1000 15. 3 1200 8.73
11 1200 4.49 1100 8.33 1300 5.60 -
12 1300 2.86 1200 4.79 1000 22.6
13 1400 1.86 1300 2.78 900 24.2
14 1600 1.03 1400 1.93 800 45.8
15 1000 31.4 900 27. 6 E) 41.6
16 1200 10.7 900 20.9 E= 48.8
17 £ R 28.9 800 35.6 900 29.7
18 1400 2.37 800 36. 4 800 50. 3
19 1600 0. 92 =) 38.3 — —
20 1600 0.73 £ 37. 4 — —
! +D7-F3F + v 7B THBELICLDHEE 7 - 2 0L Lo
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