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The Effects of Heat Treatment on Mechanical Properties of ERW Steel Pipes Welds
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Table 1. Chemical compositions of X65 grade

pipe (wt%)
C Si Mn P S Cr
0.0733 10.208 [ 1.366 [0.0149 ]0.0014 | 0.01

Ni Ca Cu Ti Nb etc

0.01 |0.0022 [0.012 {0.002 |0.041 |[Mo,B

Table 2. Conditions of process of X65 grade
pipe

Welding condition
Line .
Current Voltage Heat input
kel IS (V) (kW)
#1 #2 #1 #2
13.5 14 15 10.5 9.5 173.7

Post Seam Annealing (1step heat treatment)
Heat
Frigéezr)lcy ME \(f\c/);tage treatment
Temp. ()
0.75 910 960
Temph

Holding times : 12 sec
960 C< T

AC3< ...................................................................................

Air cooling

+250 Tls

» Tiime
Fig 1. Thermal cycle of 1 step heat
treatment
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3.1 Macro - / Microstructures of a welds

Fig 2. (a) Macrograph of as welded bond line.
Microstructures of X65 grade pipe (b) Base

metal.,, Bond line of (c) As welded,

Normalized, specimen

(d)

Fig 2(a)= €A2 A &3 %2 Macrographo|
t}, @8 492 Bond line ¥4 HAZ7} A4
A FH FA FEolA HAZS Z& <oF 2m
Aol},

Fig 2(c)= €8 A &359 vlAFzolt}
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3.2 Vickers hardness distribution
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Fig 3. Vickers hardness distribution
grade pipe

3.3 Charpy V—notch impact toughness

Charpy V-notch impact toughness A& 43},
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Fig 4. Absorbed energy with temperature of
X65 grade pipe
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