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Thermal shock resistances and fracture toughnesses of SiC and

B.C disks at elevated temperature.

SENNOSUKE Satof Kazuniro Tobrra* and Masaru Kurata**

Abstract — Fracture mechanicals properties for thermal shock are determined of five varieties of silicon
carbides and a boron carbide at elevated temperature. The measurements are carried out using the disk testing
method including the fracture toughness, thermal shock resistance and thermal shock fracture toughness. The

obtained results are discussed on their manufactural conditions of specimens.
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Table 1 Description of SiC Specimens.

Sic | y{g/cemd) fabrication grain size(m)
Ta 2.99  |Recrystallization 43
s | 300 s (%) a2
| e [
M8 | 3.8 7 20
He 3.19 s 29

*Polycarbosilane impregnated and 1300°C N.T.
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Fig. 1 Disk testing method.

2.2.1

Bz

Fig 1@IERIC80 R Y v b &2 1o HR OE 2
WX AR ORELRT, 2 » FOMEE 0 2EH
WEZBIEILEY, == FIEHESE— FORE
HEsRHOoNbd, =004, =— FI1OWHENMH
Kic ( MPamYe IEA 5 Kb N5y

KICZNIH«/W' Pc/ Ry (1)

Nigld~vy OEMEL~EZR LIce— NI O
RITEDISHIERFET, &HTHERL o/ Ris L UG

o,

b/ ROKADEHTH 5,
Nrg =Nip {1—(b/R)?} /61, 2)
§1=1+{145—78(c/R)
+147 (e /R)?} - (b/R)? 3)

Nip FEFHEICLZEEDE— NI OBHIEKBRET,
AKBOEZTEL c /R=04 DEE Nip=126Tdh
S

(1982)

2.2.2 BEREE

Fig 1OWRLIcE D, FRRUAHEWD¥Ea 12
BEBRAMABEQ(=qR k,(TC), q=W/7 a’h
(W/mm®), W:mBHES (w), h: AROE & (mm))
27y FRICGBENAEZT D, CITYHREY o, 4
815 R B O AR B0 5%{;)@%%‘1751‘::1 DFEE
BIE LS 09 1ZIRAD X D 1278 5,

dg a mir R

EaQ‘ZX(R)‘FHJ‘( R )% mir

_omin | Ji (my-a/R)

ot R )} m;® { Jo(my)}?
{1fexp<4rmﬁ>}} @

T, tIIEIRTEERT et RE( £ ¢ BMIEBER K S
gy, p HE v LES ¢ B, ko AEEE),
m;d J(x)=0TERT, FRIOERTNTILEHOV
T2 TEE, ERE 72025 THEHBEXEICDEET
5o COBEKXMESw=0gnax/ EaQlda /R DHODH
HTeRbENABHERTAENTH S, N Er=025
WCBOTHRDAB I O ax 10 & BBEAE T ZHRA
DREBEAWERE T USBUEHICBES T 2% HE 2 —
B L SR 4 A B B
A:O'ﬂmaxk _ ;BIWS* .

Ea 7h(a/R)?
CITHITBEAEWD D BLEBOMACHEN S ICE
REINSBEEAER UICMADERTH L, AFRICED
Tida/R=03 & LCEBEMBEAET>TEY , DL X
Sx=1100X10"2T&H 5, MmEKREt« (3= 025
ST A tx=1t9v R k%2 8iCHLU By C
DY OREREHAER LT, 2h€h2sec BLU
3sec—E L LTz, MMEABMOELOERIIHIETIH
MNT=025 FATEREAEEMLIE VDS ZOEE
A L TEXALD, RBREEE SICREHIBOLTE
B, 550CH LU 1300C /2B CRBHIBLTIIB00T
TER LI,

AERREIATEER I EAFER T4 -4
Frah, BEA4ETEC L BAMBA@EEL D 28
MOEEEBRT 25DEEZ N, WMk OREH
BEARTREEL LTELANSATNA,

2.2.3 ENEHBEBESM

Fig, 1HQIRTIIETFOESRIEEHEZMT L
7CERICE L, BIEERERSAERE M, SRLEHE
THOMFOENEW (w) ZRET 2T Ltk b BEE

(5)



ik, RE, 2H SiCHLU B4 CHROBR LY 5 AHMEMRE b X OsEmtt 21

b8 il S Z)(g%ﬁa’%—-% OFpe =g 2 il
P i3RE» 5 RKDE N B,

y— Kic k = BoWa/me ©
Ea "Zh(a/R)?

TTIT, PpldmEhE, Ty HBERAET HHRCH
T BMBNDORCL 5 MKTDIBHIERFET, BT

)
A OWRE T ROSERFEL LT, Twee dERooke

DFEE2— T 2B AT > THONILBDTH S,
Fridm#EckE@El a /RE 8Ttk e/ ROBEET, &
Wk 5a,/R=03, ¢/R=03DEA, F=

0.154X1072Th B, BT L 2 InEishd ¢ « (ZHIE &
BB SiCRBB LU By CREHIDWTZENE N 2sec
BLU 3sec & UTc, BEBEEL Si CREEHIBOTHEHRE
B, 550C kLU 1300C F /B CREHIC BT
800 CTHEM L7, AHEHBNMIHTEOMEREE
I A BEMET, 2k S OEEEDOFEFRIC
M A EEE BET A 2 L Gl LB ATRA OB
HELZERT 5,

2.3 EHERHRERIC BT DB B O FRM

AR OPLD Y = —NEIC X 2 AEHERRICKT 5
BAE, MEHKOBEH T & PRICER UcEcE » b
LicBEMFOBEVOREE LTERKDHLNE, Ya—
mED L - T OFIIEEORREICE OREZHE L
T, TEAPU—EOFMICT 2HHF L, BREETFEIE
BEERCROAT T, 2hThol - FOos—ng—iC
FOBEBIETHD, TNWAFig 2 IWRTXIICE
EViEdt - TOBBEOES vy, v, HROL - T OEM
WOEH ry ICX DBESRIE LR OB ro 12K

BEAHEERENS IO, LI OBERICH LTE

TEMmAE I EMEIoBE B LU AT 8o KRIR
EOBGEzZNETN, W BLUW, 20IET 5, L E

Fig, 2 L) CEHOER RS ST 35 L, EEHW,,

BLUOW, 3 ZNEHNIRDE D 1725,

Wo = 12 Cry+ rotr{) M

Wy, = I?(ro+ri+2rp+r{) 8
M5 © nghE I Wil

W=I2C ro+ rp) 9)
THb, ThWZ, MEAHEL L

B=W/"W, a0
EEFET UL, (D~ SRADL D IS,

B=(We—Wo) /W a

fo & ZITAHRD 2 /R= 03715 BMBEDIHEE SiC

N

@,

1 B OVV) S 1(A)

Q

®_

Fig. 2 Evaluation of the heating efficiency f§in
the thermal shock testing apparatus.
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Fig. 3 Vertical section of high temperature
thermal shock testing apparatus.
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Fig. 4 Fracture toughnesses of silicon carbides.
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Fig. 5 Thermal shock resistances of silicon
carbides.
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Fig. 6 Thermal shock fracture toughnesses of
silicon carbides.
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Fig. 7 Thermal shock resistance and the
thermal shock fracture toughness of
B4C disks at 800°C.
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Fig. 8 Temperature difference (AT) vs crack
depth c/R of B4C-pellet®
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ness testings of silicon carbides.
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at 800°C.

Photo. 5 Fracture surface of B4C disk.
SEM (X700).
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