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Bubble Analysis of Macrostructure of WB36 Thick
Wall Seamless Steel Pipe and Process Research

Xia Yunfeng, Zhou Zhongcheng, Hu Yongping, LinYu
( Special steel division, Inner Mongolia North Heavy Industry Group Co. , Ltd. , Baotou 014033 )

Abstract; The causes and practical effects of macrostructure “hubbles” in WB36 thick wall seamless steel pipe are ana-
lyzed and studied by means of scanning electron microscope, magnetic particle and ulirasonic flaw detection and perform-
ance test. The results show that the main reasons for the formation of macrostructure bubbles are poor deoxidation, high
pouring temperature,, and damp of ladle and refractory materials ete, the bubbles are short linear dark stripes at the macro,
and circular or elliptical holes in the micro, it is mainly distributed near the inner wall to 1/2 wall thickness of the steel
pipe corresponding to ingot head near hot top. Slight bubbles cannot be detected by magnetic particle, penetration and ul-
trasonic flaw detection, which has little impact on the mechanical properties of the steel pipe at room temperature. With
controlling casting temperature of WB36 steel below 1 590 °C , holding time of VD refining at 67 Pa should not be less than
15 min, and moisture content of heating agent and thermal insulation material less than 0. 1% , the generation of macro-

structure bubble defects can be effectively prevented.
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Table 1 Chemical composition of WB36 seamless steel pipe/ %
C Si Mn Cr Mo v Ni Cu Nb 4 S Al H 0 N
0.14 0.29 1.05 0.20 0.31 0.002 1.13 0.5 0.02 0.011 0.001 0.013 0.0005 0.001 8 0.0050
NS 8. 1B WB36 RAe WA L iimaill LA AR LA ST LR B AE o

RN,

BB OLBRYE G A RS RS HLUE S,
Pl A7 FE B (2 AR BRI 91, AR P ST AL EURE , 38
2o 4519 e R O o ST P U AL 2R, A 0 e A v
R PERE, IR X BB i 2T R AR A ER , 2 AT
(R A 1 R R LS

2 ABRERSWiE

2.1 fRfEFALU

WB36 Jo4E B L PAL I M B BE B M i
R BRI UIER 200 mm JEHEE]—> 20 mm JEFF
ki, I s T IR R, MU T =R
B&fE Ra<<1.6 pm, BiLA 70 ~ 80 C ByERBR/K 3% i
92 30 min JFHUE , FUK rEEFF IR TR A RILEEK
A, WB36 JLAE MBI fF AL LRI 8 A &l 1.

ME 1A AE R AR NEEE 172 BER AR
2 AW A A 1) A ) SRR IR AR AL, B AR L

B 1 WB36 TLAEMEILMAHATER
Fig.1 Macrostructure morphology of WB36 seamless steel pipe
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Fig.2 Micro morphology of macrostructure defects of position WB36 seamless steel pipe
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Fig.4 Photo of magnetic particle flaw detection for WB36 steel
pipe macrostructure defect test piece

Line scanning and potential energy spectrum analysis results of macro defects in WB36 seamless steel pipe
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Table 2 Test results of mechanical properties of WB36 seamless steel pipe
REE BT TREEB (L R 2/MPa R,,/MPa A% /% it g/
1 TS 1/2 BEJRE4L 529 656 25.0 72 199.5
2 A 1/2 BEJRL b 535 656 24.0 72 182.7
3 T 1/2 BE[E b 512 631 28.5 72 232.2
4 A5 1/2 BEJE4L 535 637 24.5 72 170.0
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Fig.5 Comparison of mechanical properties of WB36 seamless steel pipe at room temperature before and after process improvement;

(a) tensile at room temperature; (b) V-notch impact
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