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Problems on Fracture Toughness Evaluation and Role of

Instrumented Charpy Test
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Fig. 2. Effect of notch root radius on the
apparent fracture toughness value.
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Table 1.

rate ¢, displacement rate A., and also K.

Estimates of nominal engineering strain

.
Parent structure €, A, s
or specimen st mm s7! Nmm~3%3g-}

Storage tanks <10-8 —_ <10
Hydro tests on pressure <10-? —_ <102
vessels and pipelines

Buildings during erection, <10 ¢ _ <104
bridges, and cranes

Aircraft undercarriages — 104 <102
Earthmoving and

mechanical handling — 103 < 10¢
equipment

Drop forging press — 104 <107
Ships in collision — 104 <107
Road and rail transport — 10 <107

Military equipment
subject to explosive or — 107 <10
projectile attack

Ky (Static test) —_ 1071 102

K. (Rapid load test) - ~10 ~10¢

Kpcr (Precracked instru- — 103 108~107

mented Charpy test)

* 1 Nmm~%%~0.0316 MPa - m%/2~0.102 kgf - mm ~3/2
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Fig. 3. Time to fracture criteria for an acceptable
test result.
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Table 2. Comparison of fracture toughness parameters obtained from static precracked
Charpy tests with those obtained from a 1/2TCT specimen-1018 steel.

-2 -3
Specimen Test K 1ea Ky Jre (kJm~2) - __,,,,d‘,]/[,i,[{,SE‘EL,,.)_,,,_‘__ I
size and temp Ieg, e Esti d
Coy (MPmiD MRt e Toa  Gompe WA JpmiS
1/2T CT 80 105.7 83.7 88 365
PC Charpy 65 114 95.3 62.3 171 250 106 860
PC Charpy 93 109.3 109.32 57.2 154 125 86 310

2 Estimates

b djfd3 was corrected to estimate dJ/da by the factor (3,—3d0)/(W—aq)

¢ Unloading Compliance
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Fig. 6. Comparison of K;.4 with valid dynamic
fracture toughness K;;(8TCT). ASTM A533B,
Class 1 Plate.
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Fig. 7. Comparison of fracture toughness mea-
suring procedures in transition range.
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Fig. 8. Comparison of pop-in arrest values with
K}, results obtained in Material Research Labo-
ratory. ASTM A533B Class 1 Plate.
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Fig. 9. Comparison of Kj. estimates between
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