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Experimental evaluation of fracture toughness in spiral seam weld of thermo-
mechanical steel

A Farrahi' and S.H. Hashemi®”
! M.Sc. Graduated, Mech. Eng., Birjand Univ., Birjand, Iran
2 prof., Mech. Eng., Birjand Univ., Birjand, Iran

Abstract

Assessment of fracture toughness in pipe weldment is important for pipeline engineers and designers as
welded zone is the most critical site for crack initiation and propagation. Also the measurement of fracture
toughness based on the Fracture mechanics tests are difficult, time consuming and expensive. Even in some
cases, according to the geometric limits (especially the thickness of material) test fulfillment seems
impossible. This research reports the determination of fracture toughness in spiral weld seam of APl X65
pipe steel. The pipe has vast usage in Iran’s gas transportation projects. To measure fracture toughness,
single edge notch bend (SENB) specimens were machined from the pipe. Two techniques of evaluation of
fracture toughness based on multi-specimen tests in ASTM E 1820 standard were used. These techniques
were based on determination of crack tip opening displacement (CTOD) and JIC. So 0.23 mm determined
for CTOD and its equivalent KIC was 265 MPaVm, JIC was also 396 KJ/m? and its KIC measured 332
MPavm. In addition, the reasons of the difference in KIC values of the two methods are discussed and
comparing of the results with limited similar data in the literature is accomplished.

Keywords: Steel pipe; Natural gas transportation; Spiral seam weld; Fracture toughness; Three points bending
test; Ductile fracture.
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