FY-YA amivo [V 0 )lod [A 0,93 INFAY Jlu /oo i g baojlu Sasilso

& . o/ & &
fu(/}fu(/ub?w}/“w.g

e M)
);/jbv""zwb

DOI: 10.22044/jsfm.2018.6186.2469

Cooldud (gliwly yo (5 )b (Job wlowny i (gm0 3105l yo Sdguul yidl Jigy (2LleF (b))

£ N . . Y T e . \ . .
@Lbbs La)..\m 9 ‘sol.ﬂ X LS""“"" (S0 5‘5)|.’=CJJ| oo
Ol ool e OGNS (S Gl 0uSLENS pwtd yy (Sl cwiiien of i Gl
Ot S ol (i SE2S10 (Sl gmrdigeo Lol
OVt ool b SIS (S Gl SuSLESIS w3 y1 Sl woiigen ¢ yluidailo T
VWAV VI 1550y o)l YAV VY 1 S5k g 5 A YRZ1-FIVE w250 o6 ¢ Jikuane Allio

PR

Sl el oad wiSloy o @ S il A5 (S ol slahs; ple b dglie jo a5 Siigul il (3s) la QU 5l (S
lS 5 a4y Ly cankas alies Glosl 55 gl | Zlssl 385 LUlg ikl oyl e sl dxksd slasl o Wlany Si5 (5,503l
ankd as )0 ) ter sk oy (A5 g pSo3ll po sl il (g, Sl gy a4 Ghagh 0 el o L)
3o ez a4 o ln 5,06 0 5 TV Gl uls 3 L Ssul ) jpein g5 ez 5l skt pos Sl ead iy
RS g 0dd Jale mp 4 S (093 e hgy b AT WS eolisel B0t sy perieagll ST iz I Olabad o
risliel (Sl g M 275 Ghey @l b dlie dlasgdy (s g 0 (Sland GusSLT 3l 5 50 w5 ez wilowy
53 Sigul Al (29, b oot (5 Sl gl Lol anli jslaie & WSOl g Bl (B b odd (rimazo (siluaned Jos 5l S
ol 51 oolisl b Wlansy (glo s 6,503l gy b ssaline g s 45 S oolicisl cankad gl 5| cilieo Gas ,lz
ol €85 ayle 650l «cosairosl] (55 ke (15 TVY Joleo gllas iSTam b 1) Jsb wiloms (sl it Candlys «Sigusl 2T

g LAY 15V (Jsb wilensy s 2STas (6 50jlil 5o

B e (6 poniangll ST 165 o9 Wil (25 ¢SSl 0 3l p By (Sldand by 1 Sdgml il bg, 1 gualS SiladS

Evaluation of Ultrasonic Method Capability in Measurement of Longitudinal Welding
Residual Stress through Thickness
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! Ph.D. Student, School of Mechanical Engineering, Colleg of Engineering, University of Tehran, Tehran, Iran
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Abstract

One of the abilities of Ultrasonic method which has been less investigated, in comparison with other residual
stress measurement methods, is the residual stress measurement capability in specimen depths. this
capability is due to ultrasonic waves penetration in different depths of specimen, according to their
transmittance frequency. In this research, the capability of Ultrasonic method in measurement of longitudinal
welding residual stress in specimen depth has been studied. For this goal, four series of Ultrasonic sensors,
including 1, 2, 4 and 5 MHz were used in order to reach four depths of pieces of aluminum alloy series 5000
joined by TIG welding. Welding residual stresses were simulated in Abaqus software. Then, simulation
model was validated by comparing with the results of X-ray diffraction experimental method. The validated
FEM model with x-ray diffraction method was used for validation of residual stress obtained from Ultrasonic
method in four depths. Finally, good agreement was observed. Ultrasonic method could measure longitudinal
residual stresses with the maximum error of 12% of yield stress of aluminum plate. The accuracy of this
method in measurement of the maximum longitudinal residual stress was greater than 92%.

Keywords: Ultrasonic Method; Simulation Method; X-Ray Diffraction Method; Welding Residual Stress;
Aluminum Alloy Series 5000.
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