248-241 4o yo 15 o losbs d4 0,95 1393 Ssaml 03G9 ¢ )30 SWlo (JwIdio dlxo

SHaR9 3y el doliale =

=

a M = i

OV 0 Sl  wiigo = &
E &ye
mme.modares.ac.ir U‘T)/;‘”/;:%,

SAGE ity 551 (K0S 1 0¥ g 3 o3 g0l 8 g0l ety 6y 31 B0 Sty
a5 Sia B e ala ) pulss s

Ol ol cpillpnas dalgd o ol (SOl wdine i)l ‘;.»L:..Z)lf-l
Ol ol Cpillinas dnlgs xio ol ( SlSe wtige il =2
honarvar@kntu.ac.ir 1999143344 ., Gosio o5 *

S dlis cleyb!

Sl elahad  incwlbis oo )l ogdle 5 el 0,55 5 g0k Cueal 5l Slse [ Ssol B zlael cac s 380 (5 T o3l 15}9"; wz‘;w Al
2520 8l

Do slasbe, sl esliiuwl b as walys e allie ol 0 0,08 o )8 eolatd 5)90 3 Slge SV Culps auloe w
1393 joe 04 54,

[ Downloaded from mme.modares.ac.ir on 2024-05-04 ]

sshaie (s gd drwlre i oy (S ojll Coalad pae g oad ools b8l sl b Zleel cae s (5 pSoslail s (LK 1393 0230 ol o o)
g : : . - Heo U Colw yd &)
SsST 5 oo i yo51 al oS sl o ooliinl cansl (6 3ludie oS 4y (et sla by, 5| S aSSAGE 68 7
B bl oo len ploy Glen a5 1) lagST alold asyis 1o 5 vged SIS o 5l 1) (Jsolp JiKw o Sligen sl g i s
sobae &l oo lST (50b5 9> b 5 S 53 03250 25 sl gi 5l ccsladne plowl b il ogdle 10,8 (5 S o3l sl
ey 4 cyiadis 25 520 15 10 slaculis L 4140 T ulsTisl o¥o8 iz 5l (slaly sldiges soloity s, b))l S92l 054l
= g - .= . T L . T Cuslad pac
Lo b S snSolail dlxty sln losST o Sloj D285 15 alesl 3)50 5)5abse (Faol (se) SAGE ;J‘
88 (65505101 b el oal oy Calad pie g Sloj M e by ] e Gl youl dnlons 5 polie cpl 51 (6505 5 Sibeo i
00 dpals ] Coalad pae 5 Sgo e g Hlaie gjludin ol Gley B | eoltl g jieg e b dxkad calsus
5 S el sy ol ailoas dunlie K0S b g 418 I3 eolatl 550 pol> adlllas yo (g5ledas calise glo bg, ol
Wi St stz FB O jgo ar ]y Dgo fae p Sualad pae Wl e (B9, (] &5 el ()]
Improvement of Ultrasonic Wave Velocity Measurements in Steel
Components by Using the SAGE Algorithm
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Measurement of wave velocity in materials is very important .It has applications in ultrasonic
igg::)vtig ;gggéomlbtr 2014 thickn(_ess gguging as well as estimating the ela_stic constants of mate(ials. The aim. of the cqrrent
Available Online 22 October 2014 paper is to improve the accuracy of wave velocity measurements by signal processing techniques.
For this purpose, the SAGE algorithm, which is a model-based estimation technique, is
Keywords: implemented. Using SAGE, the overlapping echoes are separated and consequently the time-delay
Wave Velocity between these echoes is estimated more accurately. The signal processing scheme reduces the
L"fl‘:ﬁ‘:s'fq?sﬁ_dei?gmStr']‘ggnaim adverse effects of noise too. To demonstrate the effectiveness of the proposed technique, an AlSI
SAGE Algorithm 9 y 4140 steel block with four steps of thicknesses 10, 15, 20, and 25 mm was tested by the

immersion ultrasonic testing technique. The time-delay between echoes obtained from each step
was measured fifty times and by averaging these measurements, the actual time-delay and its
uncertainty were estimated. The thickness of the block at each step was also measured by a
micrometer. Using the time-delay and thickness data, the wave velocity and its uncertainty were
estimated for each of the four thicknesses. The results show that this technique can reduce the
uncertainty of wave velocity measurements significantly.
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