IFAY oo oylads s[..a.ul'.g.-;- Jla JPEVRLIPPET L OIS

* gl Dl 50 4 B ghad 0 Wlowy (15 ) uo pd o
(T)‘_;L:GL""'“"LS'LE" ,(U,_,—Lt-_u,_;l-“-

3 Bl i 2l sl sl St 35 5 0, 5 Gt FAS 68 ST 1035 b 3 i a S slafg oS
W'ﬂ',‘h}fhﬁ;ﬁ,ﬂ_}:Lﬁ};}kj‘-:A;SGE)L;-U.;J)JJ'EGQJGJHJ‘A Sy ol 23 45 gl o Shadeh 23 0 ki
25 5 aad oS Yol il i gs 5835 e gt Ly g 533 g g1 g (5la S (g i 2Bl S D94
i 0k s 335 D3k o 3333 200 1 085 53 U s ey 5 2o i €5335 350 b S e
Slmiog g2 il sla falily 5 Llow 5057l oga SLASY Zop [P FRRTYI RT U Ny | E_EleLt:il Gass 3l ealil
DT prinan Kok a3l 2 2555 BUn e B2 GagmatST AT Sl (ghy alnly opl e lodsT oty it
S5 AL el sy s T iy &H'@B.LI»Q&E&J&}I g M g § 35 il BT g by 23
.mggowbd,"@mﬂfxlau@u‘dﬁ@uyu‘_;.._t_ug.w&ﬁu,yq

Sy 52 935 st ol By G ey 5 s e b Kl Ay) (S AAS (51031

Residual Stress Analysis in the Billets Using Nondestructive

Ultrasonic Method

A. Sinaje M. Esmaily

Abstract Heat treatment and production methods such as rolling forging, deep drawing etc, induce
residual stresses as well as texture changes in the billets. These processes cause the billets to become
anisomropic. In "Acoustoelasticity”, residual siresses can not be determined unless the texture is already
known apriori or determined simultaneously. In the present article, the equations of particle motion in an
anisotropic elastic medium in the presence of residual siresses and texture is considered for two cases of
rotling processes. Using elastic wave propagation in the medium, the relationships between the wave velocity
and the residual sirains as well as texture parameters in special planes are obtained for the general case and
then simplified for rolled billets. The residual stress effects on the wave velocities are also discriminated
from the effects of texture. The analytical results are discussed and compared with the experimental resuits
for the case of one-dimensional stresses in billets, showing good agreement. '

Key Words Ultrasonic, Nondestructive, Residual stress, Residual strain, Texture, Billet, Roliing,

Anisotropic.' -
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