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The Manufacturing Method of Seamless Clad Steel Pipe and
Development of Circumferential Welding for the Pipe

Synopsis :

Takashi FUKUDA and Masamitsu MURAI

The manufacture of seamless steel pipe internally cladded with aust enitic corrosion resisting alloy has
been studied and a new one-side welding method has been presented for non-accessible circumferential

seam of clad steel pipe.

The results obtained in this investigation are stummarized as follows;

(1) The negative convergence of roll and rolling reduction more than 1.8, can prevent the seamless clad
steel pipe from cracks caused by twisting of pipe and disbonding, when lot rolling method is applied to the

manufacture of pipe.

(2) A new one-side welding method with buffer layer of iron containin;z carbon stabilizer may give double
wall structure and higher safety against sulphide stress corrosion crack ing to the circumferential seam of

clad steel pipe.

(3) A circumferential carbon steel weld metal of super alloy clad stezel pipe deposited by buffer layer
method, does not generate cold crack caused by hydrogen, because of larger capacity to absorb hydrogen
and shrinkage of preceding austenitic weld metal during cooling.

Key words : seamless clad steel pipe; hot roll bonding; one-side circunaferential welding; buffer layer;
solidification crack ; corrosion resisting alloy ; super alloy.
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Table 1. Chemical composition of backing steel and cladding alloy used for test.
Chemical composition (wt%)
Material

C Si Mn P S Ni Cr Cu Mo Nb \Y Al

Backing steel STPG 38 0.23 0.21 0.52 0.025  0.004 0.02 0.02 0.03 — - — —
acking stee APISL-X 65| 0.09 0.26 1.34 0.007  0.003 0.22 0.08  0.09 0.07 0,02 0.03  0.036
SUS316L. 0.017  0.64 1.25 0.027 0.002 12.09 17.57  0.08 2.05 0. 02 0.09  0.011

Cladding alloy Incoloy 825 Fe

ncoloy 0.018 0.30 0.66 0.016  0.003  42.06  20.73 1.82 2.74 1. 00 29.96  0.15

COnvergence

A:Gripping zone
X B:Roll reduction
zone
C:Reeling zone
D:Relieving zone

Pipe

Pipe Rolling direction GUide shoe

Fig. 1. Plasticine rolling machine with guide shoe.
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Fig. 2. Relationship between convergent angle of

roll and twisting angle of pipe.
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Fig. 3. Variations of pipe diameter and twisting
angle during hot rolling.
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Fig. 4. Manufacturing results of
seamless clad steel pipe.
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Microstructure by optical microscope
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Carbon steel

Buffer layer

Fig. 6. Sulphide stress corrosion
cracking test results of circumferential
welds in 316L clad steel pipe (Tensile
test specimen, at 25°C in NACE
solution).
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Fig. 7. Chemical composition of buffer layer and

Schaeffler diagram (Cracks are checked with dye
penetrant examination of each layer in as-welded
condition).
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Fig. 8. Chemical composition of buffer layer and
Schaeffler diagram (Cracks were checked with side
bend of R = 2.0 ¢ after welding).
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Table 2. Restraint cracking test results of
5Cr-0.5Mo weld metal (by Lehigh type test).

Configuration Welding Crack Preheat temperature (°C)
of groove sequence observed| 456 200 | 250 | 300
5Cr-0.5Mo i:larzic(e%) 100 100 oo o
5 (s:reacctli(o?%) 100 100 60 0
r-0.5Mo
Srack | © | o | — | —
s |ot| o | o [ — | —
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