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The paper presents an investigation of fracture toughness of steam pipelines Ду-300 in Ignalina NPP. Main metal steel 0X18H10T, weld metal welded by manual arc method using electrodes ЭА-100/10У or ЭА-100/10T, manual or automatic welding with wire Cв-0419H11M3 (TIG method) and heat treatment zone metal specimens was tested and crack resistance curves was determined. 10pt
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1. Testing procedure of curve is described in the American standard ASTM E1152-87 [1]. In the majority of tests compact specimens C(T) for ten-sion or B(T) for bending are applied. 

2. The procedure of precracking in details is described in [2,3]. The elastic compliance method using remote load line displacement measurements to de-velop J-R curve was carried out on a 250 kN tension -compression testing ma-chine, the loading speed during unloading - reloading cycle was taken about 40 seconds [4]. 
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Basic sizes of specimens B and W-а should exceed the size of plastic zone in advance of a developing crack minimum 50 times, otherwise the incorrect characteristics of fracture toughness will be received. Sizes of the test specimens depend on the thickness of material, from which they are made. Specimens of the size 1/2T and 1T have been used in our test, because the diameter of steam pipes from which they were made is 300 mm and 630 mm, and the thickness of walls – 15 mm and 27 mm.
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2. Testing Procedures
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All specimens were cyclically precracked on testing machine YPC-200 at loading frequency 16 - 20 Hz at load values. For C(T) specimens:
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Fig. 3. Page J-R curve for steel 16GS at T=285oC, crack limits and the exclusion line: 1, 2, 3 - experimental results: 4 - theoretical curve.
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In order to account the crack opening displacement in C(T) specimens for its rotation compliance was corrected, new values of 
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An example of calculated 
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 curve at T=285oC for specimen cut from pipe DU-630 steel 16GS. Averaged J-R curves for welded specimens in series cut from pipe DU-300 at normal and elevated (T=285oC) temperature. These equivalent parameters are given in Table.1.
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3. Conclusions
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Fracture toughness research has shown that side grooves on the specimens are necessary to receive straight crack front and initial ratio 
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Comparison of 
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 curves using two methods has shown that 
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 integral values for all investigated metals are similar, except steel 16GS at normal (
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), minimum – for steel 08X18H10T at elevated (285oC) temperature (
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