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Iman Rahimi', Shayan Nejadshamsi', Farzam Ghasimakbari®, Mehdi Ahmadinajafabadi’
1- Department of Mechanical Engineering, Amirkabir University, Tehran, Iran
2- Department of Metallurgy and Material Engineering, University of Tehran, Tehran, Iran
* P.0.B. 4413-1587, Tehran, Iran, ahmadin@aut.ac.ir
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
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important role. One of the problems in non-destructive measurement of residual stresses by means of
Available Online 14 May 2016 p P 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

Keywords: A S 7 : - - B

Ac)éustoemstic 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

ﬁUStVE\;“ﬂC 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 Lcgr 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.
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Strain Gage Rosette Arrangement

Fig. 6 Measurement of welding residual stress by hole-drilling strain-gage method
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SeeWlgnsST g0 ddons 5 (Jasl G5 o 2 Sl Gl Jloged 7SS
4MHz L5 3 0

5 o)laids 16 095 1395 s o (e SuilSe wiie

oy ilon; 236 Glyie (2 Jgaz) Gblie ool als o3l uSoles
Sy sa et T Kb loged ;o 8o 10,5 edalive |, SiwYlgiwsST
SeeVlgiwsS T Coyo oolez B Jsl samb 5l ails ojlail Gial33l b as

lise G2l 5 (logas cans)

Solsd Ten oy ooy p 15 o3l 56 ) 5 -2-4

I St Glgise |y Sl 5 e 4ol s ey 25 SO e
el 9 din gae Slan Oloy Sl 4 e oS baails (Real @iy
5l sle oole ST s> v e JE 3L o 1yt Slan plej cals o5l
S am3 e s odigas HFe slo ol sl il A5 555 0
5 SeYlgiwsST cuys o @alas sl Jelge 51 (S wilss oo ails o5l
T35 g fuder oy ol 4098 Ol Sl e adlate A lex (g
5 hb lesl (SaVlginssT oyl als o3l 236 oy5e 0 5
e (G Sllee il glaas 2 plowl b o Wil gy .28 s plox]
ol s ad 38 )y 000 inlesT cnl 50 wiloas ails ojlail s
o9 sa odplive 8 JSb &y azg b ucenl sdmlive LB 8 UK o ialesl
ey o3l 13 g a8l al33l 58 g slan oleg &l o3l a3l b &S
2l walys ial3dl 5 SIS

Soa¥ginsgST oy (655031000 SS9, oo (Gums o -3-4
@y 31 e allaie

b9y 59 Syl 5l ke sl SeWlsiusST (oo g pSesll sl
)“ )4L~4 aslaie 6‘)—.’ oo O—i‘ Sl S SwIRTS: ! o0l oLe,‘......;
ROV PRISTERE SRV R JONPS PRER pey



Ve 9 o) ulesl ST o33 S5 ) SVgd 5yl o _ﬁu.wlll,u»,fT o s 9 YA ja) i3l ()9
300 18000

#— Conventional

¢ Three Division

*— Four Division — 16000+ o
. <— Five Division 2 g
) . o g
™ ® Hole Drillin ] ¥
z ’ 5 -
2 < 14000+ 7
Q: =} ./
E ) 3
2 £ ;
s & .
3 ® 120004 5
g S %
=< = K J

T T T 1 .
e
1Yo ee g 200 250 .o
¥ 100004 - ~®
T T T T T 1
0 50 100 150 200 250 300

Distance (mm)

3004 = Conventional
¢ Three Division
*— Four Division
250 <— Five Division
® Hole Drilling
;’ 2004 - s .
5 b
@
S 150 *
=
100 e
50 ' : . :
0 5 10 15 20

Distance (mm)

Fig. 9 Comparison between the conventional, coefficient
modification and hole-drilling strain gage method for of
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