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Synopsis :

In order to solve problems in conducting DWTT of thick wall, large diameter line pipe
steels with high toughness at low temperatures, several modifications are made on the
specimens. The results obtained are as follows: (1) Reduction of thickness of a test
specimen is the only solution to the problems such as the lack of machine capacity and a
decrease in observation area. (2) Change in transition temperature AT(C), that is
determined as the difference between the shear area transition temperature for the
specimen of a given thickness t(mm), and that for the specimen of the "standard"
thickness of 19mm (0.75in) can be described by the following formula regardless of the
type of material, the method of reducing the thickness and the percentage at which the
transition temperature is determined: T=-225/Nt+52 (3) Specimens modified so as to
facilitate fracture initiation proved some effect in preventing abnormal fracture
occurrence, but such preventive effect is greatest when brittle bead is placed through

the entire thickness of the specimen.

(c)JFE Steel Corporation, 2003
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Synopsis:

In order to solve problems in conducting DWTT of thick wall, large diameter line pipe steels with high toughness at
low temperatures, several modifications are made on the specimens. The results obtained are as follows:
(1) Reduction of thickness of a test specimen is the only solution to the problems such as the lack of machine capacity
and a decrease in observation area.
(2} Change in transition temperature AT (‘C), that is determined as the difference between the shear area transition tem-
perature for the specimen of a given thickness t (mm), and that for the specimen of the “standard” thickness of 19mm
{0.75in) can be described by the following formula regardless of the type of material, the method of reducing the thickness
and the percentage at which the transition temperature is determined: T=-225/y7t +52
{3) Specimens modified so as to facilitate fracture initiation proved some effect in preventing abnormal fracture occur-

rence, but such preventive effect is greatest when brittle bead is placed through the entire thickness of the specimen.
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Problem

Lack of machine capacity
Decrease of observation area

Abnormal fracture appearance

Solution

Reduction of thickness
Modification of notch
Increase of span length

[nerease of specimen dimension

Fig. 1 Expected solutions to problems

in conducting DWTT using thick specimens
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Table 1 Chemical compositions of specimens

(wt%)
EEEY Thlck' | .
Steel ness C Si Mn r S Cu Ni Cr Mo Nb v Al
_ {mm) _ I
X-1* 33 0.05 0.25 1.73 | 0.015 | 0.003 — 0.20 — 0.060 - 0.033
X-2" 274
— 0.06 0.27 1.75 0.015 | 0.004 - - 0.142 } 0.058 - 0.031
X-3* 213
A-5 22 0.06 0.24 1.62 0.020 | 0.005 0.01 1.13 0.1 0.001 ‘ 0.051 | 0.036 0.024_
B-7 32 0.05 0.27 1.68 0.014 | 0.004 0.29 0.30 0.05 0.004 | 0.049 | 0.035 | 0.035
C-6 32 0.07 0.26 1.29 0.010 | 0.006 4.03 2.51 0.09 0.206 | 0.003 0.003 0, 035
A _6 * %
— 32 0.08 0.25 1.06 0.013 | 0.011 0.03 3.45 0.15 0.180 | 0.004 | 0.024 | 0.039
TW288 i
X9368* | 323 0.07 0.27 1.61 0.015 | 0.006 0.11 0.32 - — 0.026 | 0. 063 0.[]38_
XBIIS' 323 0.07 0.26 0.82 0.008 | 0.005 0.04 3.37 - 0.210 - 0. 027 0.025 i
X7402 26.9 0.06 0.26 1.7 0.015 | 0.006 0.11 0.30 - - 0.026 ﬂ 059 0.033
X9351* 18.8 0.05 0.24 1.71 0.018 ; 0.006 0.19 0.21 - 0.038 0.042 0.0277

«! REM was added
*. A6 is a pipe made of TW288
weel C-6,TW2B8(A-6) and X8118 were quenched and tempered, and others were controlled-rolled
A-5, A-6,B-T and C-§ are pipes, and others are plates

Table 2 Mechanical properties in transverse direction

; Tensile test V-notched Charpy impact test

Steel *| vg urs EL Absorbed energy kg m)

(g/m?) [Gg/mn®) | (%) | —20°c | —25°C | —30°C | —40°C —450‘—50 soc 65" cgmc —80C
B | o 2

X-1 49.3 54.5 64 29.8 - 2%.8 9.3

X-2 51 50 | 50 - - - -

X-3 59 62 47 - - - — — - | - — _

“as | 430 | 600 | 42 | 120 | - | 115 | 118

B-7 | 5.7 "51.5 10 9.5 8.7 | 86
C-6 |517 [ 622 | 47 - — - -
A6 \ 553 | 676 | 45 | 146 = - - | s

Nl
TWZSS‘ 542 | 659 | 51 - ‘]
X9368 | 653 | 586 5~ |
X8118 } 516 | 636 | 59 | —

R S
X702 | 554 599T m } - 160 | - ¢ -

1 633 41 R -
X9351 2 J_ L
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Table 3 Welding conditions

] ‘ Specimen

Type B Tyl;.e C i
Welding mode Arc strike | Manual
Electrode “ Murex-Hardex N, 4¢
Voltage o 24V

Current 170A

Weldmg velncnty 150mm/m1n

Weldlng time 4s

16 000J/em

Heat input
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Fig, 3 Effect of thickness reduction

on absorbed energy
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Table 4 Factors aifecting DWTT absorbod every
Thickness Factor - - Type of specimen | | S
(mm) A A B | c o D | E ; ¥
: | ; 5 o | .
almm! | 5| 5 5 5 | 10 15 32
Wimm) | 75 75 5 5 80 g5 | 128
32 ’ Stmm) | 254 270 w5 | asa . 254 254 | 4B0
B-Xtmnt) Fz 240 2 240 2 240 2 240 2 240 2200 | 3072
| Zimwr¥? | 0.00 0.0065 . . 0.008 0008 | 0010
a(mm) s - 5 s 1w s | @
Wimm) | 75 — 1 75 } T 80 | 80 | 108
27 :En;n) 77_ 51 | - | 24 254 i 25}{__ 05
B X(mm®) 1 890 - i 1890 1 890 1890 1 890 2 187
Zlmm ¥ | 0.007 -1 . o 0009 0.000 | 0.013
i a {mm} 5 - - 5 5 10 Vlgii
W(mm) 75 - T SR T w | -
19 S{mm) 254 = 4 | 254 254 T
B X(mm?) 1330 | 1330 130 | 1 330 130 | -
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