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Revisions of fracture mechanics parameters analysis code CANIS-J(2D)

Writer 1. Furuhashi *
ABSTRACT Officer T. Wakai *x

Revisions have been done on CANIS-J(2D) that calculates fracture mechanics parameters of
2-dimensional structures containing cracks or notches.

@ Evaluation of AK between arbitrary two steps on the basis of Aoc.

® Evaluation of AJ and A Jna.. between arbitrary two steps on the basis of Ao, Ae

"~ and Au.
@ Evaluation of each terms of J (A J)-integral andJnae ( A Jwa: )-integral.
@ Execution of following three mode calculations in one job run.
Mode- 0 ~ calculation of K, J andJna.. at any step.
Mode- 1 ~ calculation of AK, AJ and A Jna.:« between arbitrary two steps.
Mode- 2 ~ calculation of J and Jna: between any continuous steps.
To verify the validity of the revised code, we performed fracture mechanics analyses

and crack growth simulations of thermal fatigue crack growth tests of circumferentially

slitted cylinders subjected to cyclic thermal transients. And we got following results.

(1) At thermal-elastic and at thermal-elasto-plastic cohditions.J (A J)-integral is not
path-independent and can'not be properly evaluated. The reason is thatJ-integral is
defined at elastic condition.

(2) At thermal-elastic and at thermal-elasto-plastic conditions, Jaat ( A Jn.: )-integral
is good enough path-independent and can be properly evaluated. The reason is that
Jnar -integral is defined at more generalized stress conditions.

(3) AJnae, thermal-elastic AK, Ao (or Ae) at near the crack tip, and net-section
bending stress range S. at crack ligament, these take approximate maximum values
between the common two steps.

(4) Crack growth simulations based on A Jna. agree well with the behaviors observed at
tests.

(5) These results assist that, on the fracture mechanics evaluations of flawed structures
subjected to complicated thermal-elasto-plastic load cycles, Jnat ( A Jua: )-integral
will be a possible fracture mechanics parameter which corresponds to stress(range) and
strain(range) at near the crack tip, to net-section stress(range) of the ligament of
the crack, and to crack propagation driving force.

£ CRC Research Institute, Inc.
¥% Structure Safety Engineering Section, Safety Engineering Division, OEC, PNC
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#3. | SUS 30 4 Dhiipktsis

T (C) | E (kg/mm?) v a (X107¢,7°C)

50 19600 0. 268 15. 65
100 19400 0.272 16. 48
150 19100 0.275 17.22

200 18800 0.279 17.85
250 18400 0.283 18. 36
300 18000 0. 287 18.79

350 17600 0. 291 19. 19
400 17200 0.295 19. 57

450 16700 0.298 19. 93

500 16200 0. 302 20. 28
550 15700 0. 306 20. 60

600 15200 0.310 20. 87

650 14700 0.314 21.09

%30 2 SUS 30 4 nshesiitrsit

T (C) | oy (kg/mn®) | H (kg mn?)

400 22.75 2240. 8

450 22.75 2240. 8

500 22.75 2240. 8

550 21.76 1844.0

600 20. 13 1381. 2

650 18.59 1045.7
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