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Synopsis :

Manufacture of the external polythylene(PE) coated large diameter pipe started in April
1979 in the UOE pipe mill plant of Chiba Works. The main feature of PE coating is
corrosion prevention of steel pipe by an extruded PE film that wraps round the outer
surface of pipe spirally. The PE coating machine is of T-die extrusion type, and one of
the world's larges of its kind in product size available, with pipe diameter 20"to 64"and
maximum pipe length 60'and in production capacity. The main facilities consist of
blasting unit before coating, PE film coating unit, coated pipe end cutting and levelling
unit, and many inspection devices for complate quality assurance. This paper discusses
results of study on the combination of coating materials and coating conditions which
brought about improvement in coating quality, applicable ambient temperature rande
(-45° to +80°C) for pipe, adhesion strength and toughness against damage to the surface

during transportation and handling.
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Manufacture of the external polyethylene (PE) coated large diameter pipe started in April 1979 in the
UGE pipe mill plant of Chiba Works. The main feature of PE coating is corrosion prevention of steel pipe by an

extruded PE film that wraps round the outer surface of pipe spirally. The PE coating machine is of T-die extru-

sion type, and one of the world's largest of its kind in product size available, with pipe diameter 20 to 64'" and

maximum pipe length 60’ and in production capacity.

The main facilities consist of blasting unit before coating, PE film coating unit, coated pipe end cutting and

levelling unit, and many inspection devices for complete quality assurance.

This paper discusses results of study on the combination of coating materials and coating conditions which

brought about improvement in coating quality, applicable ambient temperature range (—45° to +80°C) for pipe,

adhesion strength and toughness against damage to the surface during transportation and handling.
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Fig. 1

Manufacturing process of polyethylene coated pipe
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Table 1 Main equipment for polyethylene coating

Equipment Maker Type and capacity
Blasting machine NIPPON BLAST MACHINE Co. Rotary type

Capacity © 750kgf/min
Cleaning width : 900mm

Induction coil for heating FUJI ELECTRIC Co., Ltd. Electric induction heater
Capacity : 3 100kW
Supply of polyethylene COLOR TRONIC Co. Method : Polyethylene eolour master batch pellet
Drying hopper and automatic blending
Polyethylene extruder TOSHIBA MACHINERY Co. Number of extruders ! 2 sets

Capacity of extruder : 170kg/h & 450kg/h

Table 2 Test and inspection equipment for pelyethylene coating

Equipment Maker Number Type and capacity
Automatic holiday detector | SANKO DENSHI 1 Type : High voltage pulse arc type
KENKYUSHO Co. Voltage | 5~35kV

Audible warning system :
Automatic marking device & buzzer

Peeling test machine YOSHIDA SEISAKUSHO 1 Peeling veloceity © 0~50mm/min
Co., LTD. Peeling load  Max. 200kg

Impact test machine YOSHIDA SEISAKUSHO 1 The method consists of a mechanical

Co., LTD. test in which a tup of fixed weight is
drepped through varying heights to
praoduce point impact on the surface

of the pipe specimen

Diameter of tup nose : 12.7, 16.0 & 25.4mm
Impact resistance ! Max, 10kgf-m

Penetration test apparatus | YOSHIDA SEISAKUSHO 1 Test temperature : —50°C~150°C
Co., LTD. Diameter of penetrated pin . 1.8mm
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Fig. 3 Typical example of adhesion test result
at room temperature
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Table 3 Properties of coated material

Item Test method Units Properties of coated material
Density ASTM D 1505-67 g/ce 0.950~0.955
Melt flow index ASTMD1238-65T £/ 10min 0.18~0.22
Softening point ASTM D 1525-65T C 120125
Melting point ASTMD 2117-64 ‘C 125--130
Brittleness temperature ASTM D 746-55T C < —80
Disruptive voltage ASTM D 149-64 kV/mm > 35
Hardness ASTM D 2 240-68 Shere D scale 60~65
ESCR?» ASTM D 1693 Fig, hour >1 000

Note 1) Final carbon content | 2.5% weight

2) ESCR ! Environmental Stress Cracking Resistance
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Table 4 Repairing procedure for damages on polyethylene coating
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Portion of damage

Size of damage

Repairing method

Pipe body Small (Depth = 1mm) Remove the damage with grinder or emery paper
Small (Depth> Imm) Embedding method {Polyethylene stick)
Middle (I.ength = 100mm) Patch method
Large (Length= 300mm) Apply the anti-corrosion tape with a ¥4 lap
Large (Length > 300mm} Heat shrinkable tube is centered over damaged area and
apply heat the tube with burner
Pipe ends Small and middle Anti-corrosion tape

Large

Heat shrinkable tube
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Photo. 2

Polyethylene coated large diameter pipe
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