http://mme.modares.ac.ir

iy s el alxe

\

JolS g3y alie

o = -
Q/A/PY 2l 3 s 51 g ( S (i ; S ’ o F =
qv/v/A OR s &L @9 oS I I@ @&ﬁ IAI@I@ E rT' . %
AY/E/¥ ol sl =4 S =
b sl FY-BY o A oslass 1Y 093 AFAY GlsT ek

s 3Ygud 50 dicwgw v g bl HUEy p O35 S gw F (wi
API X65 413!

#Y . “ \ & N W .
oild Caa s Casdiy 93 A 3 greus
Xy iy oKisls (ewNigo saSlisls u&u&n aj)f ‘6}1’5& 65”"“"5 -\
Ay iy SRS ¢ i 0uSLiils (Sl 05,8 ¢ Lol -
shhashemi@birjand.ac.ir AYYYA/F\D iy Fadio iy 3

-y 3l g APEXES dlg) s o¥gs 5o alloxil |l aalllas sy ()i log; wlaalie 5 (5 gdbo (y9e3l 5l gl nl Ho —odusz
Jsl Wyl bglas 5 00,528 yob 45 g Cansd 15l Lolos anlllae 3,50 853 ansl oo o0lisidl o edalice (gl lislusy, anl (gl onis
IO 50,8 S ey il L aS Sl lias Slaslice ol e 5 3Yg8 I CCT loges cuals gl 5l oolaxul b o9, 0 ISG ol 0l 58
YL 5355 Sy glacie s 10 S oo e (g Co 4 Az ety ad o 5l dalllae 5y50 OYeE JlSlujy, F-°CS L
Seiloga s Sllae (b slp plgioe ol Jadgh gl 5l ol 0ad’ LS5 JSigw o il edes 5k 4 Jol> jlisluy, 0°C/S
2,5 oolawl (0¥s8 adgr aagl 3y Canlin (50,5 0 s Cae s QLGN L) (autS Jlo jo aige

APIXB5 5 JE8 L i 8 55l Sow 3V gy 5 Aol 15153 1gls

Investigation of cooling rate on continuous cooling
transformation behavior of API X65 pipeline steel
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2- Assoc. Prof., Faculty of Eng., Birjand Univ., Birjand, Iran
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Abstract- The transformation behavior and microstructural characteristics of API X65 pipeline steel were investigated
by dilatometry and microstructural observation. Microhardness measurements were used to verify the observed
microstructures. The test steel is imported from abroad and is used extensively in Iran natural gas transmission projects.
The continuous cooling transformation curves of the test steel were constructed. The results showed that with increasing
the cooling rate from 0.5 to 40°C/s, the microstructure changed from polygonal ferrite, quasi-polygonal ferrite-pearlite
to acicular ferrite. The microstructure was dominated by acicular ferrite in cooling rates higher than 5°C/s. The results
can be used to design the optimum thermo-mechanical control process (through the selection of proper cooling rate) in
domestic manufacturing of the test steel.

Keywords: Continuous Cooling Transformation, Microalloyed Steel, Acicular Ferrite, Gas Transportation Pipeline, APl X65.
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3. Continuous Cooling Transformation
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