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Synopsis :

To cope with on increasing demand for high grade ERW (electric resistance welded)
tubes such as mechanical tubings, boiler tubes and O.C.T.G, further development is
required of the manufacturing techniques. This report deals with some of the recent
production techniques covering an automatic heat input control system in welding,
manufacturing techniques for low alloy ERW pipes, and those for small size ones

without decreasing mechanical properties.
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To cope with on increasing demand for high grade ERW (electric resistance welded) tubes such as mechanical

tubings, boiler tubes and O.C.T.G, further development is required of the manufacturing techniques. This report

deals with some of the recent production techniques covering an automatic heat input control system in welding,

manufacturing techniques for low alloy ERW pipes, and those for small size ones without decreasing mechanical

properties.
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Table 1 Specifications of 2" and 6" mill

2" mill 6" mill
Production status
Available size range
Outside diameter (mm) 21.3~63.5 50.8~168.3
Wall thickness {mm) 1- 7 2~11
Length {m} 35~14 4~14
QOutput capacity (t/month) 3 000 10 000
Maximum mill speed {m/min) 70 60
Equipment
Forming section
Break down section
Number of stands H6+ V5 H5+V5
Motor power (kW) DC 901 DCY X1
DCeO X1
Fin pass section
Number of stands H4 H 4
Motor power (kW) DCl10x1 DCEO X 4
Welding section
Type Induction Induction
Power (kW) 500 450
Frequency (kHz) 250 200
Seam annealer
Power kW) — 1050
Frequency (kHz) — 1
Sizing section
Number of stands H4+V4 H5+V4
Motor power (kW) DC150x1 DC60 X5
Flying cut-off © Disc type Disc type
Q Hixh speed camera
)
Thyristor Py
control ,’ Power supply (500kW, 250kH 23
unit 7
Material travel L Ié}l&mperalurv LBl 00?* 20007

—

! Measuring
Load of squeeze roll I P Measuring

10200

0) 'ulse generator
speed 1V
{0~ 100m ‘min)

Wall thickness

Operator
consele

{.l lelay unit r'
L.t _] - . {.r. 8, p. Ep, Epa. LI )
,_7“ Ypewriter (I“. T AE, Eo oo Ban.
E. ° Plate voltage, [)-: Plate current
I, Grid current

]
{1.0~7.0mm}

Fig. 2 Automatic control system in 2’ERW mill
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Table 2 Chemical compositions of penetrator in Cr bearing low-alloy ERW steel pipes

Size Sample Chemical composition of pipes (wt 25) [Chemica] composition of penetrator(wt%) _
(mm) No. |G i Isa | ® |5 | al|celom ™ Fe) | MnO | Si0, | ALOs |Cr,0, Wn0/8i0z Bemarks
1 0.11]0.38 | 0-87 0.024|0.011] — [0.50( — | 2.28 | 2.10|41.33}53.60{ 0.16] 1.96 0.77
216.3¢X10.7t| 2 " [ " " - # - " 1.96|42.53|52.66| 0.12| 1.58 0.81 0.5%Cr
3 " H " " ol = — " 2.50)|41.83]53.00| ¢.10| .25 0.79
1 0.12 ] 0.12 | 039 |0.010{0.009{¢.004{ 0.46 | 0.04 | 3.17 133.75{17.93] 9.62| 2.10/33.73 1.86
76.3¢Xx5.2t| 2 " # " " " " 4 " n|27.40)25.26116.63] 1.53(27.41 152  |8.5%Cr
3 " It n " i " " " o 137.54)20.3712.60| 1.08|26.18 162
1 0.10 | 0.19 | 0.49 |0.010(0.004|0.026} 0.49 | 0.10 | 2.58 | 21.40|28.18|40.88] 5.73| 2.22 0.69
508.0¢x79t{ 2 " it " " " " " " #122.80)25.45|33.20| 3.5413.33| 077 [05%Cr
3 " i " " " " " " 7| 17.10|31.8142.18| 4.13| 3.50| 0.75
1 0.68 | 0.12 ; 0.48 ;(-009(0.007/0.019| 1.00 | 0.03 | 4.00 |41.10|17.11|11.38| 1.59]26.89 1.50
76.3¢x5.2t( 2 " " " " " " " " # o 147.93|12.22] 7.60| 6.13]24.14| 1.61 [10%Cr
3 " " " " " " " " # 150.43|10.96] 3.85| 2.55:30.86| 2.85
1 0.0910.11 | 0.55 {0.009/0.007|0.033| 1.52 | 0.01 | 5.00 {42.90|17.66] 8.88| 2.10125.76 1.99
76.3¢Xx5.2t| 2 " " " " n " " " # 143.81|15.33} 5.30| 1.41(31.87 2.84 1.5%Cr
3 " " " it " " " " # 139.90|13.56] 7.40| 7.40|34.77| 1.83
1 0.10 | 0.28 | 0.55 |0.013{0.005/0.023} 1.49 | 0.10 | 1.26 | 19.44|20.00|29.20| 1.92|28.88 0.68
50809X79t | 2 ft " " " " " " " #[12.27)32.15|40.55] 2.36|11.60 0.79 15%Cr
3 i " " " " " " " #|26.48)12.50(19.33] 1.47|39.16 (.65
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Table 3 Measured melting temperature of various
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Sample mmmm§MM% temperature | Ma0/Si0;
- [Feo|Ma0[Si04|Cr 05| (25)
1 | 20|35 |3s] 10 13501400 100
2 |20 40|30 10 [1300~1310[ 133
3 |20 |45 |25 | 10 [1250~1270| 180
4 |20 {30 [3] 2 [ 15w [ 100
5 |20 35|25 | 20 | 1480 | 140
6 |20 |40 | 20| 20 |1450~1485] 200
7 |20 25|25 30 | >80 | 100
8 |20 |3 |2 3 | >150 | 150
o |20 (35 |15] 3 | 140 | 23
10 |40 |25 (25| 10 [1455~1490] 100
11 |40 |30 20| 10 |1450~1455] 150
12 | 40| 35|15 10 |1470~1520| 233
13 (402020 20 | >1550 | 100
14 |40 |25 15| 20 | >1850 | 167
15 |40 |30 {10 20 | >1550 | 300
16 |40 |15 | 15| 30 | >1550 | 100
17 (40|20 [10] 30 | >1550 | 200
18 | 40|25 | 5| 30 | >150 | 500
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Fig. 13 Variation of tensile stress during pipe-making process
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Fig. 14 Variation of elongation during pipe-making process
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Table 5 Effect of surface temperature on various
pipe sizes

Size Paint Surface
fmm) temperature ("C)
274> 2.8 g 600
STIG 38 150
C 420
A 0
27.26x 2.0t B gio
TG
5 3 C 200
4869 %37 A o
"S.TT’(' Sst i %
- ! C 75
Weld seam
A
o
o Vwint of
C measuring
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Fig. 15 Change of mechanical properties from sheet
to welded pipe
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Fig. 16 Effect of heat coefficient on the welding conditions

and elongation
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Fig. 17 Effect of free N on the mechanical properties of pipes
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