2% RS 1] S R O A N SR Vol.29 No.5
2015429 A Journal of Hunan University of Technology Sep. 2015

doi:10.3969/].issn.1673-9833.2015.05.018

SN A S Q345 M S HIX 701 J XA e

THH, K O®, i &
GBI TR v TRE2ABE , WIFE B 412007)

B E. AR PCY HIIRAL( # Sk R HAL), L2 °C/minag Ak /A 2pik & 2 T 4 Nb % A-447 Q345B,
Q345C Fo g 4R X70 69l 5 S8 E Acl, Ac3, Arl f= Ar3, SHRBISIK B & BT F B e Ak 2 8, &K
R A, x5 Q345B Fo Q345C A7t nt, TATE G & Acl = Ac3 K& AR, 4 E8CHR3C; ™
AIpErag e s Arl fo Ar3 | SR04 £ 23 CH25°C, T EXTORY, 4HF $u9imbs4TENb, V, Tis,
CATH B RAL 0 Ao BT h A 3T AR A 60 AR T A R AR K A Hrh, PT A XT0 4R 65 BN 6 SR 505 bk Q345B Fu
Q345C H b #F %, 12hrTmlX 69 3 NRAF e ISk R R A KK £ 7],

KB MEEM; BRI, HE; ABKAK

thE 42 . TG335.5 XEFRERG: A TEHES. 1673-9833(2015)05-0088-04

Determination of Critical Point of Nb-Microalloyed Steel Q345 and Pipeline Steel X70

Wang Shengzhao, Ou Ling, Sun Bin
( 1. School of Metallurgical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract. The critical points of Acl, Ac3, Ar3 and Arl of Nb-microalloyed steel Q345B, Q345C and pipeline steel X70
were studied by PCY thermal expansion instrument (thermal expansion coefficient apparatus) with 2 °C / min heating/
cooling rate, and the thermal expansion coefficients were calculated according to the expansion curves of the experimental
steel. The results showed that the difference values of critical points of Acl and Ac3 of Q345B and Q345C steel were not
large in heating process, which were 8 °C and 3 °C, but in cooling process the temperature differences of Arl and Ar3 were
20 °C and 25 C respectively. As there was more microalloyed elements of Nb, V, Ti, etc. containing in X70, the dissolution
and precipitation of carbon nitride brought about greater impact on the phase transformation of steel, the critical point of
X70 is much higher than that of Q345B and Q345C. There is no much difference in the expansion coefficients of the three
tested steel .
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Fig. 1 The relationship between absolute expansion value and

temperature of hypoeutectoid steel
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Fig. 2 Schematic diagram for critical point by

tangent point method
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Table 1 Chemical composition of the tested steels %

e

) b C Si Mn P S

Q345B  0.163 0.411 1.466 0.030 0.013
Q345C  0.086 0.180 1.412 0.018  0.010
C70 0.055 0.234 1.615 0.011  0.000 6
) Fl Cu Al Ti v Nb

Q345B  0.037 0.007 0.002 0.003  0.003
Q345C  0.036 0.039 0.003 0.001  0.027
C70 0.234 0.026 0.013 0.041  0.059
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Fig. 4 Experimental process curve
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Fig. 5 The changing curve of expansion
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Fig. 6 The changing curve of expansion
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Table 2 The measured values of the critical points o

Il 5 54
B T
Acl Ac3 Arl Ar3
Q345B 759 816 718 759
Q345C 751 819 695 784
C70 767 873 737 798
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Table3 Thermal expansion coefficients of the tested steels oot
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