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Synopsis :

A steel was developed and applied to the production of plates for UOE line pipes which
are used to transport sour oil in the North Sea. The steel plates 22.2 to 38.1 mm thick
were made of API 5L-X60 and weigh 50000 tons in total. The most critical and the most
difficult requirements to be met follow; The PCM which is an indicator of the
susceptibility to weld cracking should be as low as 0.150% for plate 22.2 and 23.8 mm
thick. These requirements were unable to be satisfied by the ordinary manufacturing
process. Only the thermo-mechanical control process (TMCP) and the fine steel making
process were able to do it The present paper describes the details of the steel plate

manufacturing processes and the properties obtained.
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Synopsis:

A steel was developed and applied to the production of plates for
UOE line pipes which are used to transport sour oil in the North
Sea. The steel plates 22.2 to 38.1 mm thick were made of API 5L-
X60 and weigh 50 000 tons in total. The most critical and the most
difficult requirements to be met follow: The Py which is an indi-
cator of the susceptibility to weld cracking should be as low as 0.1509
T'hese requirements were unable
Only the

thermo-mechanical control process {( TMCP) and the fine steel making

for plates 22.2 and 23.8 rmm thick.

to be satished by the ordinary manufacturing process.

process were able to do it The present paper describes the details of

the steel plate manufacturing processes and the properties obtained.
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Fig. 1 Comparison of tensile strength-finish cooling tempera-
ture dependence of low Mn steel with those of high Mn
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Fig. 2 Change in mechanical properties with slab reheating
temperature
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Fig. 3 Change in mechanical properties with finishing-rolling
temperature

Bad s 2 HBFE TR 30% DTFweHiRlL, B L <2 fk
FEIE* E#T 5 &5 B L i, EEATRENET LB ER
FEHEA T HARBNN F o fdic AT L, IEAHT L5
mEEASEANE B, Fig. 3 JIEE LU BRI
EHETEREODERYTFRLELDTHS, PIEREFOE S LINE
EATRE, GG mHBBERED THY An feTa2k
PEHBHTHD,
(3) W&l
BHEOHBSLBE? = 74 F +H <1 74 v AR T
&, HHEEOTREAHNELBED FRYRE TS, Fig. 4, 5
e M —EEBERE SRR S B L OS RE S RET®
HELBEEOHRY TR LALDTHS, Mo MM, Mo ¥
HowvFhi 450°C 0 SHEEREEECE T, HMER
JUPEL LD TEETH S, Fig. 6, T M EEEOWR
RIS RETHELRLAELAOTH D, BEEE 13~

0.0675C-1.172Mn-Cu-Ni-Nb-V
1180°C,60.8% (1 010°C), 67.8% (800°C)

= 13C/s{T°C)
E —50—

o
L¥o —100
%Z
BE 150} FATT
B0 700

600F M

s

Strength{MPa)
b
2
- L ]
§
L]

KT 300 460 500 600 700
Finish-cooling temperature ('C)

Fig. 4 Change in mechanical properties with finishing-cooling
temperature (Mo-free steel)
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Table 2 Chemical composition (Aiming)  (wt %)
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38.1mm |0.07]0.25|1.30|<0.008 £15 | V. Nb, Mo, 0.171 Fig. 10 Block diagram of on-line control model for mechanical
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Fig. 11  Actual data of chemical comgposition (22.2 mm and
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Table 3 Joint geometry and welding condition
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s ] s | s |
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Fig. 15 Transverse tensile test results (#=22.2mm) on the
UO pipes
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Fig. 16 Charpy impact test results (2mm V, 10x 1) on the

UO pipes
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