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Recent Progress in Pipemaking Technology Developed

by Kawasaki Steel Corporation
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Synopsis:

Kawasaki Steel Corp. has been manufacturing pipe and tubes
since 1952, and production has been intensively carried out at two
plants namely, integrated Chiba Works and Chita Specialty Works.
The steel product mix of pipe and tubes is approximately 12 per
cent, and constitutes main production item in KSC. Pipe-making
technology has been developed along with the progress in all kinds
of fields, especially the fields of energy development, architecture
and construction. Taking an opportunity of the Special Issue of
Steel Pipe, this paper describes the recent progress in tubular prod-
ucts and techniques in KSC such as pipe-making process technology,
newly developed products and sophisticated inspection technique of

evaluation for practical purposes.
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Fig. 1 History of tubular products manufacturing facilities at Kawasaki Steel
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Fig. 4 Manufacturing processes of tubular products at Kawasaki Steel
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Table 1 Technical problem & applicable technology on stainless steel tubular goods

Class Technical problem 13Cr 22Cr SUS 304 Applicable technology
R terial N ® ® ® Low S, low P steelmaking
ac?’fmats ! Shortness of hot workability
elec . Ca/S control
Scab by high temperature embrittlement Y * E:;?iﬁgaftﬁl:ﬁaggmml of billet mill &
Internal i
surface Scab by plug dissolvement ° Ix_nprovenlaent of material & shape of
defects piercer plug
: Development of rolling schedule at re-
Wrinkle ® | ducing mil
: Installation of disk shoe & drive roller shoe
External Plercer shoe mark bt e b Development of shoe lubricant
xterna
3‘;}22‘:: Roll adge mark ® ® Development of roll tubrication system
Defect by intergranular oxidation O, potential control of heating furnace
Dlggrlﬁ;::al Deviation in wall thickness ° ° * gﬁl?rt;;&lzrent of rolling schedule at man-
Toughness Embrittiement by o phase precipitation ® Temperature control of reheating furnace
(a) Drive roller guide shoe ( DRS)
Main rolls & Full cage roll ]
forming
New guide

Fixed guide shoe

Conventional
guide

(c) Rotary disk guide shoe

Rotary disk guide shoe

Fig. 6 Schematic diagrams of new roller guide shoes and
conventional guides in cross helical rolling mill
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Fig. 9 Automatic measuring device for pipe dimension
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Table 2 List of Kawasaki Steel’s special casing and tubing ‘*KO-series™

Deep well High collapse Sour service Arctic Wet CO,
service service service service
SMYS level General Special High collapse
(ksi (Mpa)) v T, TT 35 TS L
55 (379) KO-80 TT* KO-55 L*
o) B
80 (552) ko80T, KO-80 S KO-80TS | KO-80L KO-13Cr 80
85 (586) KO-855 KO-85 85
80 (620) KO-205 KO-90 S5
KO-95 T
95 (655) R Tevs | Ko9ss KO-9555 | KO95TS | KO-95L KO-13 Cr 95
KO-95 TCYS*
105 (724) KO-105 L
110 (758) KO-110T KO-11¢ 3 KO-110 838 KO-110L
125 (862) KO-125V KO-125L1L
140 (965) KO-140V
150 (1034) KO-150V
* ERW process
Pipe wall DOES L AL A ST Bo ERAMFE LA L T

Buttress thread
with pitch change
reduces peak tocth
load and improves
load distribution

Coupling

Contoured metal -
™ to-metal seal

( | reduces stress

concentration and

ensures excellent
sealahility

Internal flush
design (tubing)
enhances flow
efficiency and
corrosion
resistance

Pipe wall

Fig. 14 Basic design of Fox joint
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Fig. 15 Effect of alloying elements on grooving corrosion
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Table 3 Kawasaki Steel’s corrosion resistance pipe

Environments Corrosion resistance pipe Use
(@ Polyethylene-coated pipe {(KPP) - Gas
- Gl
@ Polyethylene powder-lined pipe (KFP SGP-PD) Wat
Underground services T vvater
(@ Polyvinyl chloride-lined pipe (KLP SGP-VD) « Drainage
(@) External fusion-bonded epoxy-coated pipe - Protecter of cables
- Plant services
() Polyethylene powder-lined pipe (KFP SGP-PA, PB) - Gas
@ Polyvinyl chloride-lined pipe (KLP-VA, VB, VC) - Ol
« Water
Ground services (@ Galvanized steel pipe . Drainage
(@) Flexible corrugated stainless steel pipe + Plant services
(8 Grooving corrosion resistance ERW pipe (River GR) » Air conditioner
@ Polyethylene-coated pipe (KPP) - Protective wall services
Offshore structure services ] - Breakwater services
@ Polyurethane-coated pipe - Shore-protection services
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