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Equipment for Epoxy Powder Coated Large Diameter

Pipe and its Quality

Kazuhiko Miura, Hirosuke Konishi, Sadaharu Tanaka, Akihiko Ohara, Norio Kosuge
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Synopsis:

An epoxy powder coating line has been in operation since April
1983 at the UOE pipe mill plant of Chiba Works. The line serves for
an external coating of the world’s largest class pipe with its diam-
eters ranging from 12" to 64" and iis length 60" at max, particularly
for end-uses requiring good corrosion resistance and good coating
adhesion.

A unique chemical treatment of pipe exterior for an improved
corrosion resisting property; a dual-layer application of paint — one
for adhesion and the other for impact resistance; an effective use of
preheating and postheating; a computer-aided quality assurance
system in temperature control and automatic film thickness measure-
ment; all these technical developments assure good adhesion and
toughness of the coating against damages to surface during trans-
portation, handling and construction, thus opening up a new horizon
unattainable by the conventional single layer coating method.

This paper discusses these new technical developments mainly
from the viewpoint of coating materials and coating conditions.
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Table 1 Main equipment for epoxy powder coating

Equipment Type and Capacity

Rotary type

Capacity : 1000 kgf/min
Electric induction heater
Capacity : max. 3 100 kW

Blasting

Pre-heating

Spray guns: electrostatic guns
Fusion bond epoxy Inner layer : 6 sets
coating Outer layer : 18 sets

Capacity of coating : max. 6 m?/min

Electrie induction heater

Post-heatin
peleatine Capacity : max. 3 100 kV

Ultrasonic water jet type
Film thickness test Measuring range : 150~1000 zzm

Accuracy: + 10 gm

High voltage pulse arc type
Pinhole test ]
Discharging voltage : 2~10kV
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Photo 1 View of coating line
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IFig.1 Manufacturing process of epoxy powder coated pipe
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Fig.2 Heat pattern in epoxy powder coating
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Steel panel : 14 mm
Post-heating : 200°C-10 min
Test method : ASTM G-14

L5 (Radius tup 16 mm¢)

Impact resistance (kg-m)

| 1 | 1 |
140 150 160 170 180 190 200
Pre-heating temperature {"C)

Fig.3 Change of impact resistance with
pre-heating temperature
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Table 2 Impact resistance of new
developed coating method (kg-m}

Test temperature

Coating material and method
23°C —40°C

One layer coating
using the powder
for under-layer

0.4~05 1] 0.2~03

Newly developed

One layer coating
using the powder

cpoxy powder
for top-layer

08~12 | 0.5~07

and method

1.3~1.8 | 0.6~038

two-layer-coating

0.3~05

o2~ 03

Conventional epoxy powder (one layer coating)

FFilm thickness @ 360 #m
Test methad : ASTM G 14 (Radius tup: 16 mmg)
Wall thickness of pipe : 12.7 mm

Table 3 Results of bending test

Material Test temperature
{epoxy powder) 25C —20°C
Newly developed epoxy powder N
) > 5/ P.D. /P,
{two-laver-coating)
Convcntmnal epoxy powder > 5/P.D. 1.5°/P.D.
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Table 4 Effects of ehemical treatment on
cathodic dishonding and salt resistance

Test Chemical treatment | Non-treatment

Cathodic disbonding
55V 20°C 6 mm 16 mm
3% NaCl solution 30days

Hot salt resistance

adhesive strength

220 kaf/cm?® 90 kgf/em?

after immersing in
80°C 3% NaCl

solution for 30days

Film thickness | 350 1tm
[nitial adhesive strength

0230 kef/em?
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