190-180 azivs [ oylois VY 0,95 11F+Y Jlos [l L 5 bro s Sesilso

T
fu(:)fub./by,/s

. s
- L]
et siref DOL: 10.22044/JSFM.2023.12981.3727 bos B
”/‘(/u’%ﬁb
-

Syl SYLaST w3l 0 (53BalT gy 4 oguol s Zlgol 35 ped 31 oolisuw! gous axdliao

rgsg.lab)..\m L@)u\m ‘**Y@MMW 6“*’ Lo')..\.o.z.o “6&‘? o..;aa M
2Ol ST STl 231 ¢ quwdien § (b BUSUEID (Sl mrdide 09,5 i )| gl sl
Ol STyl STl LSS ¢ cmdien § (b 0USURIS (Sl miditpo 09,5 ¢yl dliuw! "

STl LRSS ¢ camhien SISl (Sl wrditen 09,5 ¢ Gixn |
VECY/ AN 133 g, VE YN0 16 K550 g )b VFe YV Y bl s ol Jiis allio

ouS

lises pulio ;0 (ol Coeal o oliod Slge ¢ 55 T Jlaml laaSiss jo lgl,d 0,18 s 4y sl L slaalg) c¥lasl )3l
eVlal )l s poedy iz o el VLS 295 0nl (T Ry, omlie DpolB i e (o 3k oty Gles 5Tl
55 8 s 2 30 )T gy 4 g0l d g3 Sl osliul el olen (oo lle b (s )il €58 ol mse obj cherdd 4y g
bl g 3l eslainl b allie cpl o sl Jsone slahg) lp (sl Jo ol VLl oo )5 (6550 bl slml 5 250
el el ouds (gl (ol by sladly) oYLl (il sl 58 al)T Uog, 4 55 5 Jgeme (29, 4 Sgol® gl oo
lsie glogsslonds 4l y go0e sy 5l ol b anl ond Ladie Olijl JUaw 5 o] il g 00d aunyp ainl g
eizpe 5 09 9, 5hoe 394 Gl s i oluas Gal8lols (Lt gl ool oad elos 538 aulT g 5o S5k JUSems
oo 4 S SUlgsm VP L (@9 & S QLIIFY (6l o0 TV 5 GLIITY (sl 000 VP2 B (Sl g0 55 508 Gl B!

ols dalgs

638yl gy rogol o et g3l s 2SIl () Sez 1 il sladly) i gads Glols

Numerical study of the use of focused ultrasound waves by the phased array method in
the inspection of polyethylene pipe joints.

Seyed Moein Javadi!, Mohammad Reza Sheikholeslani®*, Hamidreza Mohammad Rezaie
! MSc student, Department of Mechanical Engineering, Faculty of Engineering, Arak University, Arak, Iran
2 Assist. Prof. of Mechanical Engineering, Faculty of Engineering, Arak University, Arak, Iran

3 Markazi Province Gas Company, Arak, Iran

Abstract
Inspection of polyethylene pipe connections is very important in various industries due to its many
applications in water, gas, and chemical transmission networks. Among the non-destructive inspection
methods, the ultrasonic method is the most suitable method for this type of connection. Due to the polymer
material of these connections and a result of the high attenuation of the wave, this type of inspection is
associated with challenges. Using the phased array ultrasonic inspection method due to the focus of the wave
and creating high-energy points at the joints is an alternative solution to the usual ultrasonic inspection
techniques.In this paper, using the finite element method, Ultrasonic inspection is simulated by the usual
method and also by the phased array method for monitoring the connections of polyethylene pipes. some
kinds of possible defects have been investigated and their effect on the reflection signal has been determined.
Using the numerical method based on successive simulations, the reflection signal has been analyzed in the
Phased array method. The results showed that the increase in the number of piezo increased the performance
of the inspection as well as an increase in the concentration of the mechanical wave up to 160% for 32
elements and 270% for 64 elements compared to the probe with 16 piezoelectric elements.
Keywords: Polyethylene pipes; Electrofusion welding; Non destructive inspection; Ultrasonic; Phased array
methode
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