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Effect of Loading Conditions on the Fracture Behavior in SiC,/Al Alloy Composite
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Abstract Dynamic and static fracture toughness tests were performed in the SiC,/ Al alloy composite and the effect of
loading conditions on the fracture behavior was investigated. The dynamic toughness test was carried out at a loading
rate of 1.5m/sec using CAI system, and the static toughness test was carried out at a crosshead speed of 0.3mm/min
using an universal testing machine. To demonstrate the fracture process, stop block method for dynamic loading condi-
tion and multiple specimen technique for static loading condition were also conducted. Crack initiation and growth are
strongly influenced by the loading conditions : crack initiation to load point displacement occurs quickly in the static
loading condition, while crack growth is more rapidly in the dynamic loading condition. Fracture morphology is also
strongly influenced by the loading conditions : the crack has a high tendency to propagate through the particle area
and repeats a large deflection in the dynamic loading condition. The result is that the J value of the dynamic loading
condition 1s larger than that of the static loading condition.
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Fig. 2. SEM fractographs matched with fracture surfaces of 20vol.% SiC./AC8B.
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Fig. 3 Load-load point displacement curves and detected crack initiation points.
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Fig. 4. Relationship between crack length(da) and load point displacement obtained by interrupted fracture toughness tests.
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Fig. 5. ]- da curves and crack initiation points.
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Fig. 6. SEM micrographs at crack tip of 20vol.% SiC,/AC8B.
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Fig. 7. Crack path morphologies in fracture toughness tests of 20vol.% SiC,/ AC8B.
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ol 4] Fedzldntabst bl wheko 8 dobste] HAg 3
W2 SEMARRlolch. o Rapzdel 4 shie] #a7]7}
gew EHAEZo] sbule] g Ho] 1 2 g & & 3
o & ¥elawe) Aol ojsid sRdRelel Aols} 47
o, FAAAAZAN A A (e E=e e 2
Gy e] 2tel & A FdFohy YRt 2 pHES

gL HRATA v)HE Pz J 979
47)(R)E, Ru=Ly/L 2 Fojek?. oi7)4) Lix A2
470, L& FdHololch. Figsel stasu Abgezy
e} FaiAa)e] Sagubys, oulgdanto 2y e
72)E 50ums Egstel 4hee A#E vehdch F24
¥Zo] R o Wi} 21 HAHe s RE 2} 799
AFYEs} 22 BPse FHo) ¥EFE R A 3
7] Wl FHAEE] 2 AFo] Ben ) FRARE
s 7he Ao® AzE 2 A $HARY
grol FHAge) Jgkuck 2 e Fdo) AR 1 F
GRS YAshE Aol F3) ¢ o)Az rkn 44w
o}

T, FAAAAZA sl izt Hp-(F)e, F=
| - 4714 Lis iz S8k ol o] 7
dofe]ir, 3izke] M-8 (F)& ohal shxbE glzbe} Aldo)
UAHE THEste] 1 AREE 2 Fu, Fughst

o, o]&% HHEHAR o 2R A3 ZHF Fig. 9o
vhebdich of FaRdE va R FAAIFES o] Foot
Forb zu, AR Ae Forb Z2A ‘/}EP’“:} 0174"

. Fola] a7t ARk

Aol 2elg oy Al
=

o
1B
[o
M
e

[od
fu
™
2,
2
X

I
b
T

SiClAb7rsh Alghg 2 ,}xﬁsoﬂ seid 54 % gzt

2) etzAol wet Fde) wal B AR E Aol2
Ehim, W glakel T FRe) B By AR} A
o

sz ol o we) Aoz Fdo) Qe FAEE
2764 o FASA Dt

3) FLAE ofulsle B4R E Eohr 4
goll = J(RYTF J (L), A A A&

Jo(R)#k J (L) ol 2 He] Abo)el] EA|ied, 445}
ZAZo} AR 278} oF 80% =}

1) E2ns }}_ﬂoﬂqb AAF-Lx ol vlste] FYo]

3 e wte]) & B eivhe e 2,

H& &) 4 hiEﬁH 747] wig-ell = 9l

J2f- 7)1 2 Al

s A eel

“@Ate 2

2 Q7 YT o4l Be £8E T4 AR £gd)
A esteret MRS B Aol b Buick



980

Bnes

. KHRRYE, B X 3, 74, 413(1988)
. C.M.Friend, Mater. Sci. and Tech., 5, 1(1989)

3. T.Kobayashi and M.Niinomi, Nuel. Eng. and De-

sign, 27, 111(1984)
. ASTM EB813-89, “Annual Book of ASTM Stan-
dards”, ASTM, Phila., 698(1989)

5. W.L.Server, J. Test. Eval., 29, 29(1987)
6. T.Kobayashi, l.Yamamoto and M.Niinomi, Eng.

Fracture Mech., 83, 26(1987)
. JR.Rice, P.C.Paris and J.G.Merkle, “ASTM STP

10.

11.

12.

AL A7A A1lE (1997)

536", ASTM, Phila., 231(1973)

. EREEME, KB4, ThZ, JERERE, 30-11, 911

(1981)

. =S, ML, SRARLEE, BRRE, JERiRE, 30-

11, 890(1981)

K.Cho, S.Lee, Y.W.Chang and J. Duffy, Metall.
Trans. A, 22, 367(1991)

B Ak s & U JSME S001, “sqdatkpiisgie g &
BaHik”, 64(1981)

E.E.Underwood and K.Banerji, “Quantitative Frac-
tography”, Metals Handbook, Vol.12, 193(1987)

1



