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Abstract In order to evaluate the fracture toughness of SiC,/6061 Al Composite, multiple specimen technique for stat-
ic fracture toughness test and stop block method for dynamic fracture toughness test were carried out. It is confirmed
that a main crack does not initiate along the whole thickness direction from the precrack tip. There is a certain stage
at which locally formed cracks connect with each other through the thickness direction at an early state of crack
growth. In both fracture toughness tests, the crack initiation points detected by compliance change rate method almost
correspond to completion of crack extension in the specimen thickness direction. Therefore, the compliance change
rate method is effective for the definition of fracture toughness of this material. In this material, the | value of the dy-
namic fracture toughness is larger than that of the static fracture toughness. This is the reason that the crack propaga-
tion has a high tendency to repeat a large deflection, and the energy absorption and dispersion effect is occurred by the
particle cracking in the dynamic fracture toughness test.
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Table 1. Chemical compositions of 6061Al alloy and SiC
particle(wt%).

Mg | Si | Fe | Cu
086 | 028 | 0.24 | 0.21
SiC | Si0, | C Al
990 | 0.1 03 | 001

Mn Cr Al
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Fig. 1. SEM micrograph of 20vol.% SiC,/6061 Al
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Fig. 2. SEM fractographs matched with fracture surfaces.
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Fig. 3. Load-load point displacement curves and detected crack initiation points.
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Fig. 5. Distribution of crack lengths perpendicular to the crack growth direction measured by SEM fractographs.
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Fig. 6. Extension ratio of fracture surface width, Ry, at various load- point displacement.
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Fig. 8. Crack path morphologies of fracture toughness specimens.
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Fig. 9. RL distribution ahead of precrack tip.

1 33 g2 Ak A = 8/ 717 A
shejol o) A1BHM, 1A FE] 238 H ] HobA HA
3ol 7}7hE s FE it

2) AA 4 AR IGAHANA T2 FHAL da=
0.09mmA-Ze| A F73tH, o] FdAole FFUAIAE
o] oF 3.5ufel sHFzct.

3) AETejeoldaristeydl A% TS F A1
273 BF Fdgae) FatAlete] A} of¢- 27
ool & AE el HE3te AL Fasio.

4) FATF QA7 AT Qg Ao ulsjA oF 20%
AE 3A debdeh o7l FAHSAA At 7
A FF - BAETS} Az A Hell e 2
A7AZ 2 & HFl 7)d@r

At 2

B o AEYET AFAA7|EG T4 2 o
g 7lo]n ofol] ZHAEJ et

F1e

. BRSBEG&ER B304 FH45E, 277 (1991)
. KEHYE, 8 - A, 74, 413(1988)
. HK.Ahn and T. Kobayashi, Scripta Materialia,

Vol. 37, No. 12, 1973(1997)

. C.M. Friend, Mater. Sci. and Tech., 5, 1 (1989)

5. ASTM E813-89, “Annual Book of ASTM Stan-

10.

11.

12.

13.

dards”, ASTM, Phila., 698 (1989)

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

Fracture Mech., 83, 26 (1987)

. J.R. Rice, P.C. Paris and J.G. Merkle, “ASTM STP

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

. T. Kobayashi and M. Niinomi, Nuel. Eng. Design,

27,111 (1984)

J.K. Shang and R.O. Richie, Acta Metall, 37, 2267
(1989)

S.T. Rolfe and J.M. Barsom, “Fracture and Fatigue
Control in Structures Applications of Fracture Me-
chanics”, Prentice-Hall, New Jersey, p. 107

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

E.E. Underwood and K. Banerj, °“Quantitative
Fractography”, Metals Handbook, Vol. 12, 193
(1987)



