[ Downloaded from mme.modares.ac.ir on 2024-04-18 ]

[ DOR: 20.1001.1.10275940.1395.16.1.39.2 ]

316-307 Yoo <1 o losis 16 093 1395 (43399 )8 ()30 Sl wIdieo dlxo

b33 ol dolinle =

1; —

y . £ : =

Oy Sl  wigo = & -
=[I\=

mme.modares.ac.ir el

29 (Sl adun dYed loud dile IKG U HLS (SlHls Oilbrao o) 1SS!I b 3
b 5l 9 F By I
*23.\.4.9@3 oaljale (yud g3 dsasziu Ldyaans

alizadeh@aut.ac.ir (15875-4413 i, sgai0 5 *

LXVES Al Sl
9o b g b i cloylmr 0)bed igd gy & il g cutl o b olajls ol bl siedum Vg e SO gaiss oyl pd Jalff_su’&s'}g Ao
S 3 S o )3 S5 U b L (alntigns s 220,5 paedo slasiyo oY Joxo (S Js 5 5,505 (2 o) 1394 (1113 el »

1394 5124 ppd

240 Colw &)

eSS e bty b S b 3 & 53 s gl 2,5 plosl Y56 93 ol 533 S5l e o (sl ot as Ut
. BVOCRV-J0)

b 5 s <l 3 Lol ol Ay s Slal Al i g Gae 4 dor e g 3,05 oo g0 aiail Al JET 5 Atabin 3V 3 JJ\)fj

Oldl 1381 o5 5l oalatl b g (yaly (695 pold el ol e (225 ©ygo 0 SIS0l dnalne 2 0gMle (qwy 2 3)90 sl SHS5L gl 290

25,5 oanlie 93 oyl o (93 35 < 055 B9y 9 (&5l By 5l Jhols (claodls duolie b .l o dwlee 35 oSl 3game dgazme ol 3,

Jintegral evaluation of U-notched bainitic functionally graded steel plates
In notch arrester and notch divider configuration

Mohammad Reza Saeedi, Younes Alizadeh Vaghaslou®

Department of Mechanical Engineering, AmirKabir University of Technology, Tehran, Iran
*P.0.B. 15875-4413, Tehran, Iran, alizadeh@aut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In the present study, the bainitic form (ferrite-bainite-austenite) of Functionally Graded (FG) steel
Received 04 November 2015 has been produced using the Electro Slag Remelting (ESR) process. The position of each layer has
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Available Online 18 January 2016 been determined utilizing the Metallography and Vickers Hardness tests. In order to investigate

the fracture behaviour of the U notched FGS specimens, the three point bending test configuration
has been utilized. The fracture of the U notched specimens has been examined in the form of the

Keywords: .. .

Fumiona”y Graded Steel notch arrester and notch divider. For the mode I loading case, the effect of the notch depth on the
Jintegral critical fracture load and Jer value have been studied. In order to present the differences between
U notch the FG and homogeneous steels, the J values of them under constant load have been investigated.

mode I loading

o Moreover, the effect of the notch depth on the J values for the mentioned case have been studied.
Finite element approach

Results show that for the notch arrester type the maximum value of the critical facture load has
been obtained when the notch tip is located at the beginning of Bainite phase. Results also show
that the Jr values are severely dependent on the material properties of the layers which are
located at the front of the notch tip. Results show that for the notch divider type the response of
the FG steel specimens is similar to the homogeneous ones. Also, in this case the variation of the Jer
with respect to the notch depth is negligible. The J value of each of the studied configurations was
then computed using finite element approach based on Rice theory and a good agreement was
observed between numerical results with the experimental ones.
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Table 1 Chemical composition of the low carbon (ferritic) and stainless (austenitic) steels

P% C% Ni% Cr% Mo%

Cu% Si% Mn% S%

001 011 o0.07 0.12 0.02
004 001 958 16.69 1.89
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Table 2 Mechanical properties of the single phase steels in the FGS

(MPa) ol Sl (MPa) pulus plSouiwl  ygulsy oo (GPa)aici¥l Jouw BT o¥gd

424 245
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1125 1025

0.33 207 Sy
0.33 207 ]
033 207 Cul
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Fig.9 True stress-strain curves of different layers located at austenite to
bainite transition region
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Fig. 18 The U notched FGS in notch arrester and notch divider configuration
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Fig. 19 Critical fracture loads of the U notched specimens in divider configuration
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