[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1395.16.9.7.6 ]

36-29 yoye 9 o leshs 16 0931395 H3T (3o Swle wliye ddxo

a9 poke dslislo

=
. . = =
I SWlo (o 3 |
=[N\
mme.modares.ac.ir T

GSHA8 (! 5~ 3¥ g » Kigul I g5 (5913 (o) »

3ol s %2 - 1 :
adb&u‘;lsf.us‘ ol s & culse Lo pale
LB (LS oSt (Sl it S (ggmiils -1

LS (o LalS olEtils (SlSe kigen 5Lty 362
amini.s@kashanu.ac.ir 8731751167 iy §gaio «,Lals™

saSe alis e

o (Sl Jolss 3t S iy ys9 caSil (GSHAB) L2l 5Ysb s Sigual Il insS (5 51 oolizul &y i oyl o S g, o

i g by OS> b el Il 5o a8 canl b ad Saodly S s L sl s )alid 51 e Sgul il aeS (5)5kd Al aidly
(e doa I (SSe olgs (o) cnl Db i )3 2 Sdl JSD jui Coarge g jien 4y IS Askad o 4 395 pylie
ol wily3 sikwodlo] «Sgul il bl 5l cdle g (gilodmd b and 0 9 |y (S plSotinl (( SKiud jos Job xdaw Blo ol 4l
Olabad S plxil g (Sl rdaw (Slo ¢ Do b isles] )y 8 plodl il oy Sgul @l Lilas)) ) cuas

1395 s 5 08 il
1395 5,0 04 5 ks
1395 4 505 21 1ol yo &)

Sigulydl g (5)9k5

ISt @l 85 pbnl (o aw 5 53 o b Sl S llas Iy 5 Sigulill (S Slibos (o il laclls s
g 1 o950 0.545 4y y109S0 1.376 5l s Blo (alidl 5 daw Sl oo 0.2 Bas b )3 36 (liee 41 e il I
5 01l gyl iusS oly s b s S5 jas 5 g oo LialiBl sy s

S ol

Investigation of ultrasonic peening technology on the GSH48 graphite steel

Alireza Abbasi, Saeid Amini”, Ghanbarali Shikhzade

Department of Mechanical Engineering, University of Kashan, Kashan, Iran
*P.0.B. 8731751167 kashan, Iran, amini.s@kashanu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 28 May 2016

Accepted 25 July 2016

Available Online 11 September 2016

Keywords:

Ultrasonic Peening Technology
Horn

Transducer

Abaqus

Mechanical Properties

In this study, the use of Ultrasonic Peening Technology (UPT) on the mill rollers graphite steel
(GSH48) for enhancement of some of the surface mechanical properties was surveyed. One of the new
technologies for severe plastic deformation is ultrasonic peening technology in which vibratory tool
strikes the workpiece surface with continual reciprocating motions, resulting in severe plastic
deformation on surface. This method improves mechanical properties like hardness, surface roughness,
fatigue life and tension strength. With simulation and manufacturing of peening vibratory tool,
preparation of process was accomplished including setting up the ultrasonic vibratory tool on lathe
machine. The investigation of hardness tests, surface roughness, and fatigue and tension strength on the
pieces was performed in different conditions, before and after the process of ultrasonic peening with
one, two and three passes. The results showed increase of hardness up to 36% in depth of 0.2 mm. Also,
the surface roughness was reduced from Ra=1.376 um to Ra= 0.545 pm. The most improvement in
surface roughness and fatigue life was observed on the pieces with three passes of ultrasonic peening.
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Fig. 1 Schematic view of some of the SPD methods [2] HPT: high-
pressure torsion- ECAP: equal channel angular pressing-Twist
Extrusion-ARB: accumulative roll bonding
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Table 2 Mechanical properties of GSH48 graphite steel
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Fig. 3 Horn dimensions in simulation
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Fig. 4 Deformed shape of the horn in simulation in mm
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Fig. 11 Schematic representation of UPT tool on the work piece
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Fig. 8 Measurement of amplitude by gap sensor
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Fig. 13 The specimen used for the tension test
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Table 4 Results of tension test

Jsb ol ool ol plSol Al
s UPT asl foked ol U &
% (kgf/mm2) (kgf/mm2)
0.2 0 59.9 60.6 UPT 5l i
0.2 1 63.5 67 UPT 5l
0.2 2 65.4 67.5 UPT |
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Fig. 17 The specimen used for the fatigue test
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2 300 80233 UPT 5l asy
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Table 5 Results of hardness test
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