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Application of Wavelet Analysis for Measurement of Fracture Energy in Drop Weight
Tear Testing of APl X65 Steel

J. Mazloum-Ardakani! , S. H. Hashemi%”
! Ph.D Student, Mech. Eng., University of Birjand, Birjand, Iran.
2 prof, Mech. Eng, University of Birjand, Birjand, Iran.

Abstract

Determination of fracture energy is one of the most important aims in drop weight tear testing (DWTT) for
assessment of material properties. The purpose of this study is to investigate a new experimental method for
measuring fracture energy of tested steel. In doing so, the wavelet transformation was applied for API steel
for the first time to analyze acceleration signals from impact tests. The acceleration signal from DWTT on
API X65 steel was captured and studied using wavelet transformation. The DWT tests were conducted on
three specimens with chevron notch according to API 5L standard. After impact test, noisy acceleration
signal from each specimen was smoothed using discrete wavelet transformation. Then, force-displacement
response was derived for each specimen from which fracture energy was calculated using the area under
each plot. The obtained average fracture energy was 6326 J and the peak load was 219 kN. It was found that
about 39% of the total fracture energy was used in crack initiation while 61% used in crack propagation.
The comparison of the obtained results with previous data from similar research showed the effectiveness
of wavelet transformation for accurate measurement of fracture energy using DWTT.

Keywords: Drop Weight Tear Test; Accelerometer; Discrete Wavelet Transform; Fracture Energy; API X65
Steel.
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3 Acoustic emission sensor
4 Fractography
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! Drop weight tear test
2 Charpy impact test
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! Wavelet transform
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4 Discrete wavelet transform (DWT)
5 Mother wavelet
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! Nonstationary
2 Denoising
3 Continuous wavelet transform (CWT)
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5 Highpass filter

¢ Detail coefficients

7 Scaling function

§ Level of decomposiotion

Jolr i 058 3kl o T s, 51y (ol b s oS
a=21 , b=k 27

@buwdm&mﬁxljjkOTPJ
[ aienS Glaulide g by jeme 5o atann ool
Lyy] Apd o lis

Szge has Gileosky sbeoly izl 5l
by onl 5o Y] Cll (MRA) 'ailfais SS& aans
Sllos (golass S8 &y e S>ge Jowd (g5lwosly
Jols Sldes pl jlal> 1o 10 45 300 (o0 D90 Jlgie
ALl G0 A 0gd e oole lid e o i elaie
Al S JiSs 53, 2 G) 38 5l 2ld S
J.:l)‘sn u...bls aal L JL&..M: 6&4.:9.«) sloss Bk od;
o 5o JUiSs T8 Lol o Mol al> o ol (5,5
(H) 2,38V 1L3 S s3lse yoboar -9 o o0ali a5 s
4.)9.0.) slass O sod; )J‘ OS¢ g0 U 3 JL\.i.uu S9)
sasal 4355 Jsl g 55 JUSew Pl 52 il >Mau!
a8 Sl o g Vb HuilS 3 sleiome (Dl j Ol po 09l 0
3o fo gl jekaie ailo e |, JUKew ol (ulS )8 slgioe
el adgl (6,10 pdigad uilS 3 Caal (S ()

00,5 ydd b gam ol 4y JUSew 4 5205 WS4, anlol
D)yg o dgad slass fals g a5 Jgl gl o i S50
4525 3l elgsds mhans b 5 alie joboas an 18 (ol 0 pdy oo
B 1) dn Sgo Jaus o], ccalb Y S ol oo aslo!
aps o las 1) a5 5l dans

! Multiresolution analysis (MRA)
2 Downsampling

3 Lowpass filter

4 Approximation coefficients
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