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Table 1 Chemical composition of X100 pipeline steel

C Si Mn Cr Nb P S

0.050 0.24 1.96  0.029 0.045 0.010 0.003
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Fig. 1
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X100 steel microstructure
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Table 2 Cold cracking ratio result of the test

Jre TR Ty/C RINREUE Ce(%)  BImRLUE C(%)
1 20(ANTHIER) 0 22.5
2 60 0 15.0
3 100 0 0
4 150 0 8.3
5 200 0 16.0
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Fig. 2 Simplified FE mesh used for the analysis
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Fig. 3 CGHAZ microstructures for different preheating procedures

(a) 1A%

(b) mifi

B4 MHEBEXM-AATHERER
Fig. 4 SEM observation of M—A constituents in CGHAZ
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Fig. 5 Fraction of M—A constituent in different zones
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Fig. 6 Hardness distribution for different preheating
procedures
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Fig. 7 Stress distribution with no preheating
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Fig. 8 Equivalent residual stress with different preheat
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procedures



% 12

2, % X100 & SRR B4 R OUBUR 45

FRAYIE F7 | DN BR A% L 7 1 (L K S /N T
T, B 1) 54 10 7 W 00 i o TR B 1 e T R
RI v, BRIk v %) SRR 25 T B0t v 10 A 1) 3%
NS, TS | RGN L.
332 KA

TEIBCR R 77 43 B B A () 3% 42 2k 43 A A (] T 4
SAF T SRR AR 43 AT, QK] 10 PR, AT LA
H Fh i AR S BTE ST FR 2 X — R 4% AR 355,
B AR ZE T L. P [ AR 4 v (o7
4 17 AR 7K A R BRI - 60 °C TR, N A5 7K
FHXS AR TS O A — BB A FEAIE, 100 °C Tk
ik 10 AR 7K A1 A BTG EE A 150, 200 °C B, H:
AR ZKSFAHXT 100 °C TS T BTt I, wTLA
B R 100 °C TIRO6T B AR Sk A 7 AR S Ui 3 2R
SRS

4t e i
—e— 60 °C THi#k
3 —a— 100 °C FiiFh
S 1l —— 150 °C Tk
g;( |I —a— 200 °C FiiFi
D2
1= |'
= |
1 S~
B L i
oy ety ! PP
| A A
1 1 1 1 1 1

1
-80 —-60 —-40 20 0 20 40 60
HEARLE AU L/mm

(a) FEPE T 0 434
35
30 —a T —a— 100 °C Tt
T —e— 60 °C FWi# —n— 150 °C TiiF
_25¢ —a— 200 °C ik
S 200 e, ﬁw:ﬂ;g.u-'.lu.gu'!\:\_
’, L I
’Eé 15} *\t' S,
ﬁ? 10 \3\% L
0.5 ﬂu.&ﬁ;‘z&‘mﬁmm{mw&ﬂx
0t .
-0.5

0 1I0 2I0 3I0 4IO SIO 6I0 7I0 8I0 90
RS S AR RS Y/mm
(b) KBy w534

B 10 ARBHREETELNESS
Fig. 10 Equivalent residual strain with different preheat
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