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Effect of Heat Treatment Process on Microstructure and
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Abstract: The effect of different heat treatment processes on microstructure and mechanical property
of X80 bend pipe was studied. By the comparison of two different heat treatment processes, the effect
of heat treatment for the microstructure and mechanical property of X80 parent material and weld was
discussed. The result showed that the microstructure and mechanical property of X80 bend pipe was
seriously affected by the heat process. By the heat process of 950°C quench+500°C tempering, the
microstructure of heat-affected zone(HAZ) and girth weld had been refined. Furthermore, the tough-
ness and the micro-hardness of the pipe steel and the girth weld had been improved, which indicated
that the heat process of 950°C quench+500°C tempering is suitable for the production of X80 bend
pipe.
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Table 1 Chemical composition of the parent pipe of X80
bend pipe(mass fraction/ %)

C Mn Nb \% Cr Mo Ni  CEpw CEpm

0.07 1.70 0.05 0.05 0.15 0.2 0.3 0.46  0.22

Note: The expressions of CEyw and CE,, » which are both named
carbon equivalent, are showed as follows!!10:117,
Cr+ Mo+ V | Cu+ Ni

ey Mn
(,E]]W*(/+6+ 5 + 5

S
+ CEpon = C+ 55+

Mn + Cu+ Cr

Ni , Mo, 6 V
20 +%+E+ﬁ+5B

K2 PABIETREABEES

Table 2 Heat treatment process and sample number

Heat treatment Heating rate/ Heating Holding Tempering Tempering
Sample process (°C » min™ 1) temperature/C time/min temperature/ C time/h
Y1 — — — — —
H1 Process 1 — — 500 1
T1 Process 2 20 1 500 1
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Fig. 1 Microstructure of parent materials after different heat treatment (a)Y1;(b)HI1;(c)T1
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Fig. 2 Microstructure of welds after different heat treatment
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Fig. 3 Microstructure of HAZ after different heat treatment
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Table 3 CVN impact toughness of different heat treatment samples

P 4 SR R A B i A A5 A AR T ) S R R A A
P o AT al LAt Y 1S HLURE (9 3052 i X RS 2

Sampling location

Sampling direction

Sample size/

(mm X mm X mm)

Average absorbed energy

of three samples/]J

Average shear area ratio

of three samples/ %

Y1
Transverse direction 10X 10X 55 132 63.95
Weld center
Y1
Transverse direction 10X10X55 114 56.5
HAZ
Y1
Transverse direction 10X 10X 55 215 100
Parent material
H1
Transverse direction 10X10X55 145 71.5
Weld center
H1
Transverse direction 10X 10X55 65 33.5
HAZ
H1
Transverse direction 10X10X55 224 100
Parent material
T1
Transverse direction 10X 10X 55 140 68.5
Weld center
T1
Transverse direction 10X10X55 165 85
HAZ
T1
Transverse direction 10X 10X55 243 100

Parent material
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Fig. 4 Microhardness distribution of the weld cross-section
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