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Analysis and Process Improvement of Hot Bending
Cracking of SA-106B Seamless Steel Pipe
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(1 Daye Special steel Co., Ltd., Huangshi 435001, China;2 Hubei province Key Laboratory for
High Quality Special Steel, Huangshi 435001, China)

Abstract: After induction heating, the SA-106B seamless steel pipe has cracks during hot bending process, the physical
and chemical properties of the SA-106B seamless steel pipe and the hardness uniformity of the full cross-section were ana-
lyzed, and the cracking samples were tested by optical microscope. Combined with energy spectrum analysis, the hot
bending cracking was confirmed to be caused by the contact between the surface of the steel pipe and the Cu parts during
the production process. Caused by Cu adhesion to the surface of the steel pipe, the formation of a molten Cu-rich phase
during induction heating, the rich Cu-rich phase erosion of the steel pipe surface of the grain boundary, and along the
grain boundary to spread inward, resulting in "copper brittle" cracking under tensile stress After a comprehensive investi-
gation, the improvement measures are proposed to replace the material of the outlet guide barrel of the straightener from
“brass” to nylon sheet, which can effectively avoid "copper brittle" cracking. The analysis shows that copper fittings and
similar low melting point metal fittings cannot be used in the production process of steel pipes that need to be hot bent, so
as to avoid cracking caused by "copper brittleness" and cracking caused by pollution of low melting point metal materials.
At the same time, during the transfer, loading, unloading and storage process, care should also be taken to avoid contact
with copper fittings and similar low-melting metals.
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Fig. 1 Sampling schematic diagram of SA-106B steel pipe
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Table 1 Chemical composition of SA-106B test steel %
it H c Mn Si P S Cr Ni Cu Mo
bt <0.25 0.29 ~ 1.35 =0.10 <0.025 <0.025 <0.40 <0.40 <0.40 <0.15

pnV it 0.19 1.09 0.27 0.010

0.002 0.12 0.03 0.03 0.03
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Fig. 2 Mechanical properties of SA—106B steel pipe without bending : (a) surface hardness, (b) tensile strength and yield strength,

(¢) elongation

Fig. 3 Metallographic structure of SA—106B steel pipe: (a) at
Im, (b)at5m
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Fig. 4 SA-106B steel pipe bending crack macroscopic ap-

pearance : (a) the overall crack distribution is helical, (b)

scratch marks and yellow spots at the crack
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Fig. 5 The microstructure morphology of SA—106B tested steel pipe : (a)1* sample, (b)2* sample, (c¢)3*sample
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Fig. 6  Yellow spots on the surface of SA—106B steel specimen (a) and energy spectrum analysis at yellow spots (b) (c¢)
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