45-40 i 09 o lasb 18 095 1397 HIT (yu e Sulse wiie dlze

)f SID

b33 ol aclinle
¥ 30 Sl (wiigo

mme.modares.ac.ir

b

,!
T

I
(S

S

{

S gl T Fadp § o p SI55J2 8V e 4ild oIl J1 S 19 § 2 85 sy

Sl eanles (paal P gul glidi o gualls ! Siian 5 gla e

S g oD (Sl i bl i) ety -]
e ey o8I (Sl i skl - 2

Ol o9 ple oAl W SlSe ki bakial -3
mshalvandi@tabrizu.ac.ir S166015471 ey Gsko cjuys #

2uS> dlio OleYb!

A3 o 3 byl (3 g 00g0 i 4 dgame & 1,5b) Sigul gl i)l e b (g3l 53 i ol Lol aa X e

Wah ladiges Sezudly by 5 (45 2835502 sladiges cpl ol g pals Aol (2alS ks 5 a3 cglize slaaily ojlul 1%911; %«'ﬂig pe

. o ) 3 I Gl UL 30y

Slaails o}l 6l b oladiges ¢ gy il g 935 0 iy Y10, 35, 60 5 > clles Cilisen gl S ploni] bawgs 9 Ss 1397 catqs) 27 1ol p» 4l
b Sigulydyl Sl Jlas] b shian (S Cuud ol S casbis (AILL3] g Sy g 035 Sl Kbl g gpulill s

2 lily Ad8”
W)y -
5195, 390 cepms L 226 s 8 aily ol cly 1L & a8 jasta 5 13,8 plgl Bl slod o diday e Lo Saigad 3y il
Ao b oliley) JleeB0 &by o5lul b (63Y 98 cladiges mabus plSoil g 10, 35, 60 ojlul & iy 4 9,500 8%, 18%, _r~35 S
27% 33 Sy 55 W) 23k e 5 &b 8 (sladiged | ity i (sladiges 2 blljye S & (3] & &5 L b ialS gl g
g o b s gladiges ) S whjs, slodigas 3 Kigal Tyl SIS Jlosl b by 39300 S by Wbjye Jobo Sl

8 b plSoial L ialy L 363 3 g ST talS il (sladiges ol

Experimental and Theoretical evaluation of the Effect of Grain size of S355J2 on
Acoustic Softening

Mir Davoud Hosseini', Maghsoud Shalvandi'’, Aydin Salimiasl’

1- Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
2- Department of Mechanical Engineering, Payame Noor University, Tehran, Iran
*P.0.B. 5166616471 Tabriz, Iran, mshalvandi@tabrizu.ac.ir

ARTICLE INFORMATION

Orniginal Research Paper
Received 18 February 2018
Accepted 22 April 2018
Available Online 17 May 2018

ABSTRACT

The main purpose of this paper is to reveal the volume effect of ultrasonic vibrations on the plastic
behavior of $35512 steel specimens with different grain sizes and investigate the decrease in the Yield
strength and ultimate strength of these steel specimens. For this study, samples of grain size of 10, 35
and 60 microns were created by performing various cycles of normalization and annealing heat

treatments. An experimental setup was designed and developed for the tensile test with ultrasonic
Keywords: . . s . .
Ultrasonic vibration vibration. The tensile test performed at room temperature and constant speed of 1 mm /min and it found
Tensile Test that by applying 390 watts of vibrations, the yield strength reduction of steel specimens with a grain size
Acoustic Softening of 10, 35 and 60 microns was 8%, 18% and 27%, respectively. The grain boundary length of fine-grain
Grain size

specimens is greater than the coarse-grain specimens, therefore, the sound energy are distributed over
the boundary. Therefore, the effect of applying ultrasonic vibrations on fine-grain specimens is less than

that of the largest grains and the yield strength and ultimate strength of fine-grain specimens showed a
lower reduction.
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Table 1 Chemical Composition of $355J2 Steel (mass %)

Ni Si Mn C S
0.67 0314 0.955 0.172 ao,d
Fe Cu Cr Mo e
98.251 0.027 0.073 0.052 sy

S35512 s¥sh SLKe _lys 2 Jgon
Table 2 Mechanical properties of S355J2 steel
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Fig. 9 Stress reduction of steel (grain size =60 pm)
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Table 3 Strength change due to ultrasonic vibrations
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