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ARTICLE INFORMATION ABSTRACT
Original Research Paper Residual stress measurement of in-service parts of a system is practically impossible by means of
Received 13 February 2016 destructive methods. Therefore, the use of ultrasonic method as a non-destructive method has an
Accepted 10 April 2016 important role. One of the problems in non-destructive measurement of residual stresses by means of
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Y ultrasonic waves is determination of acoustoelastic constants. In fact, for conversion of ultrasonic

method data to stress state, it is necessary that these coefficients be determined very precisely. But for
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Ac)éusmemic Coefficient reasons like HAZ inclination and small width of this zone, determination of coefficient of this zone does

HAZ not perform accurately. In this study, the practical simulation is performed for determination of

ﬁuswitic Stainless Steel acoustoelastic coefficient of HAZ. For this simulation, the heat affected zone is divided to four separate
cr VvVaves

zones and then the microstructure of those four zones has been simulated on standard tensile test
specimen by different heat treatment cycles. This coefficient has been used in evaluation of welding
residual stresses of austenitic stainless steel by Lcg Ultrasonic waves and the results compared with the
hole-drilling strain-gage method. By comparison of stress values achieved by HAZ simulation method,
the conventional method and hole-drilling strain-gage method, it is seen that the HAZ simulation
method causes an improvement in welding residual stress measurement accuracy.

Hole-Drilling Strain-Gage
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* Immersion

' Stainless Steel

® TIG (Tungsten Inert Gas)

*7 Hole-Drilling Strain-Gage Method
*® Heat Affected Zone (HAZ)

¥ Metallography

% Austenitic Stainless Steel
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! Static Strength

? Residual Stress

® Ultrasonic waves

* Longitudinal Critically Refracted (LCR)
® Elastic

® Accoustoelastic Effect

" Time of Flight (TOF)

® Grain Size

° Texture

1% Accoustoelastic Coefficient
™ Finite Element Method

*2 phase Change


https://dorl.net/dor/20.1001.1.10275940.1395.16.5.11.2
https://mme.modares.ac.ir/article-15-2486-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-10 ]

[ DOR: 20.1001.1.10275940.1395.16.5.11.2 ]

Obled 9 Hesn) Olel kT 33 555 3Vgd (5 bgn »S i VIginngS T sl pub (yus 32 JUBLw ja) 286 w02
v 5 S gt bagh SwVlginsST 4y a5 iamd so i ool (25,5 l> &
12 . . .
- Direction of wave propagation oole G sl 3 slos g iyl 0,8 Lld b [18] wi B2 IS
v . . e 2. <. 1.
1 | ez Sl ol e o salal) (pledS 5T Sl T Ko
Applied Stress 4——)_ ______ i _——> Applied Stress s sl (3) b (1) Laly, sl Cson, S 5 S pep Lasgi G s
= il Al s R (S S0 Co 4 Sl e
poVA = A +2u+ (21 + )6 + (4m + 44 + 100, )
V22 1
y,, Direction of wave propagation poV% = u+ (A+m)6 + dua, + 2ua, — 53 (2
v - 1
: I poVis = p+ (A +m)o + dua, + 2ua; — 5N, 3
Applied Stress«—1— —1—> Applied Stress -
)‘ —————— r— ol s
-~ P
adsl JK-" Po
3 9 24 GL‘”V‘P 5 GL"UL’> 9 1 &_AP B Ty C,&)....a :V13,V12,V11
h o , 55 65 yo Sl (sl culi A, 1
)—Vn Direction of wave propagation 3
s L~ olfli”.a Py (SAS o s cbilmn
Applied Stress «—— /}_ ——> Applied Stress 3 92d by o aipz aw Sen (15 S sladdlge g, ap, 1
- T = 0=a, +a,+a; (4)

Fig. 1 The velocity of plane waves and stress field in
perpendicular directions [19]
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