66-61 Ho 4o 4 o )loud (17 6993 1396 yu5 )30 SuilSo w iy dlxo

9y el dolisle =
== -
y . z 4
330 SlSo cuikigo
mme.modares.ac.ir (JT'.-/_“.‘{:;JZ;,

46E2 sy by Culh Ko > (6 5 03I 18 2ol w40 Q}o}T@jj‘ o9 Sl
60E1 ¢

3autiag yia sane 2 cawld Ld jaaal daliss lesass

Sl LS olRisly (Sl pawndigs ¢8> (germiily —1

Ol sl olRisly (Sl quwdiges yluatils =2

S o Lals o8l (Sl iz ylaliwl =3
ghasemi@kashanu.ac.ir 8731751167 s §giwo «LolS #

8IS

Ao OleWb!

gt (b 3 cuss (Sojiy bl sled 4 Jpame ol CobS S ol Sl S plyisa bk Canss (Sojdy ol
Sle by (B Giagy cnl Ban el 5l dj90 (gl e Sy sy 35 SUe uiine 3 @y dlse 3 9 s iloS
4 oy CnSlls (Koyin Il jolaie oyl (gly ol (oyls dps (65,31 5l eslazul L R260 WwMS' L s oole cunsls (Ko yin (5 S0l
sloles 1 o)l a4y oygejl 5l ookl b cunSs (5500 sl 005 s ASTM E399 5kl (polslys g (slabaii aw ied (39,
Sl Lolgs blo)l oS ol )l gl pouis conSid (65,01 gl plogl olad 03gde )3 45l 005 03> (Ui g (650510l caliseo
piie g5 b 4y 9nf Sl ool rad <ol 45 5 allin 390 osbsi 45 (5551 i L adllan 3550 a5le o 5

JolS (otingy lie

1395 (g 02 :dl )
1395 wawl 14 : 5k
1396 13,98 14 b s &)

Ol 48
s Sasiy
s 55yl

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1396.17.4.36.2 ]

il e londs S 5 o coypome S5 LS celbygel gl st iy sl ol 00 i) g duglio yeliee ,S00 Lawsgs ok S
O 3 o3lizal L g o Bpme e Syl 5 40y (5551 b)) sl slelaly (bl ol 0ad plow 5 ot e g k3L, o o el
a9 0dd dmobre zuls Gllal .l oud duwlbxe 4y 094)‘1 pbl oles o3gue ) ‘)fu“].aj 390 b by oole Consll (Ko i

ol 0kd B yme dlasly cuolio @B oaimd Ui (clabad dw Lied 905 5l Juols

Application of CVN and 3-point bending in determination of critical fracture
toughness of 46E2 and 60EL1 rails
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ARTICLE INFORMATION ABSTRACT

Measurement of fracture toughness is one of the quality control parameters in rail manufacturing
process. Fracture toughness value is needed for designing the rail lines, analysis of defects and other
common prevalent works in mechanical engineering. The goal of this research is to introduce a relation
for measuring fracture toughness of rail materials with grade R260 by Charpy V-notch number. At first
the fracture toughness of rail material has been determined by 3-point bending technique according to
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’éfgc‘ﬁfrredf;ughness ASTM E399 in ambient temperature. The fracture energies have been measured by Charpy impact test
impact test and it has been illustrated that fracture energies have no significant change in the tests temperature limit.
rail ) Relations between the chemical analysis and mechanical properties have been studied and compared
3-point bending with results of the other researchers. Uniaxial tension test, analysis of chemical composite,

metallography and hardness test have been carried out for better study of the process. Finally, a relation
to connect the Charpy V-notch number and fracture toughness has been introduced and the fracture
toughness of the rails material over the impact test temperature limit has been calculated. Good
agreement between calculated results and the result of 3-pint bending test indicate appropriate accuracy
of the introduced equation.
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Fig. 4 Effect of carbon in impact test [13]
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Fig. 2 Loading fixture for 3-point bending fracture toughness test [4]
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Fig. 9 Result of hardness test (in HB)
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