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ABSTRACT

For most engineering materials are influenced by the dominant mechanism resisting crack extention
under large scale yielding conditions. Continuum mechanics analysis shows that fracture toughness, in
addition to depending on young’s modulus, flow stress strain hardening exponent, and yield strain,
should be nearly proportoinal to the effective fracture ductility obtained for the stress state characteristic
for region ahead of the crack; plane stress or plane strain.

It’s known that, in most ductile materials, crack propagation of the material strongly governed by the
Jic value, which is still difficult to determine for it’s complicate and troble-some determinative process.

This paper, on the assumption that, initiation of crack tip strain field reaches on the relationships
between the critical value of J-integral (J;c) and the local fracture strain( € .) in uniaxial tensile test in
the region of maximun reduction areas was described.
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Table 1 Chemical composition of materials [Wt. %]

System [ Spec. [ C | Si Mo | P | S | G| Mo | Fe
Main | SAI06 [ 0.35 | 0.10 | 0.29 [ 0.05 [ 0.58 Rem.
Steam | Gr.C
Shutdown | SA312 | 0.08 | 0.75 ] 2.00 | 0.04 | 0.03 [ 16.0 | 2.00 | Rem.
Cooling | P31

Table 2 Test specimen matrix

Matenal Specimen | Temp.(C) | 6-€Test | Jic Test
SB1-SB4 49 4 4
Base SA31Z TP316 SB5-SB? 29 3 3
Metal SB§ 2 1 1
SA106 Gr.C CBI-CB16 29 16 16
4.2 B 3 A5

EH- R Bl ER 12.7mm?) B
ARE AR, Jic A&l 8e] 50.8mm
d ASTMS ## CT R & #HASIY

FELEc 25€ AR MK MheEtEaiel
Filni# (chamber) 2 EEMB COD Alo)A 9 &R
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Fig. 2 Main parts of testing system
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Table 3 Summary of 0- € test results for SA312 TP316

and SAI06 Gr.C
Specimen |* Orient. d. d Ra €.
(mm) | (mm)
SBI1-L L 12.70 6.14 0. 766 1.455
SB2-C C 12.70 6. 51 0.737 | 1.335
SB3-L L 12.70 5.12 0.837 | 1.814
SB4-C C 12.70 6.24 0.758 | 1.419
SB5-C C 12.70 6. 95 0.700 | 1.204
SB6-L L 12.70 7.30 0.670 | 1.109
SB7-C C 12.70 8.19 0.584 | 0.877
SB8-C c 1270 | 7.24 | 0.675 | 1.124
CB1-C C 12.70 | 10.90 | 0.263 | 0.305
CB2-L L 12.70 9.61 0.427 | 0.557
CB3-C C 12.70 10.07 | 0.371 0. 464
CB4-L L 12,70 8.42 0.560 | 0.821
CB5-C C 12.70 8.86 0.513 | 0.719
CB6-L L 12.70 8.93 0.506 | 0.705
CB7-C C 12.70 9.50 0.440 | 0.580
CB8-L L 12.70 8.84 0.515 | 0.724
CB9-C C 12.70 7.57 0.646 | 1.038
CB10-L L 12.70 8.06 0.597 | 0.909
CB11-C C 12.70 9,01 0.497 { 0.687
CB12-L L 12.70 9.45 0.446 | 0.591
CB13-C C 12.70 | 10.63 | 0.299 | 0.355
CB14-L L 12.70 9.78 0.407 | 0.522
CB15-C C 12.70 | 10.33 | 0.338 | 0.412
CB16-L L 12.70 9.62 0.426 | 0.555
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SAI06 Gr.C
Specimen . Jie Jiclecd | Enmors
i (KN/m) | (KN/m) | (%)

SBi-L  SBI-L-C 1.455 1768 1588 11
SB2-C SBZ-C-L 1.335 1646 1646 0
SB3-L.  SB3-L-C 1.814 1948 2127 8
SB4-C  SB4-C-L 1.419 1945 1815 7
SB5-C  SB5-C-L 1.204 1063 1178 10
SB6-L  SB6-L-C 1.109 1340 1106 21
SB7-C  SB7-C-L 0.877 696 731 5
SB8-C  SB8-C-L 1.124 1116 1053 6
CB1-C CBI-C-L| 0.305 81 139 42
CB2-L. CB2-L.-C| 0.557 491 364 3%
CB3-C CB3-C-L 0.464 293 243 21
CB4-L CB4-L-C 0.821 1053 802 3
CB5-C  CB5-C-L| 0.719 41 664 33
CB6-L CB6-L-C| 0.705 550 498 10
CB7-C  CB7-C-L| 0.580 340 340 0
CB8-L. CB8-L-C| 0.724 740 531 40
CB9-C CB9-C-L 1.038 840 1010 17
CB10-L CB10-L-C{ 0.909 661 833 21
CB11-C CB1I-C-L 0.687 703 566 A
CBI12-L CBi2-L-C 0.591 477 416 15
CB13-C CB13-C-L| 0.355 121 140 14
CBl4-L CBI4-L-C| 0.522 279 356 22
CB15-C CB15-C-L 0.412 246 217 14
CB16-L CB16-L-C{ 0.555 359 358 0
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