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A Study on performance improvement technology by pack
chromizing process of stainless steel material for
of fshore plant

Kim, Seong Tae

Department of Ship and offshore Plant Convergence
Graduate School of Korea Maritime and Ocean University

Abstract

Currently to make up for exhausting energy supplies, deep water

drilling and mining of crude oil and gases are being carried out.

In the case of deep-water drilling/mining, there are attempts by the
World Corrosion Association to improve problems of corrosion that 1is
emerging in the equipment and plumbing material being used. Through
attempts such as seminars, they are researching stronger material and

improved surface treatment to prevent seawater corrosion.

Stainless steel 1s known to be strong against corrosion, however when
the chromium oxidation film that is formed on the surface of the steel is
damaged, ‘Pitting Corrosion’ may occur causing serious problems, which

1s why offshore plants are avoiding using stainless steel as a material.

Therefore, carbon steel, which is only affected by simple corrosion, 1is
being used with periodic substitutes rather than using stainless steel
as material. Although by doing this, a large amount of loss in costs 1s

occurring.

In order to prevent corrosion of stainless steel and carbon steel,
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research on applying Pack Chromatizing Surface Treatment to prevent

seawater corrosion needs to be carried out.

Pack Chromatization method involves chrome penetrating the metal
surface, where the chrome can then combine with the ingredients of the

base material to form a new alloy layer.

In the process of forming the alloy layer, by filling the absence of
the crystal structure on the metal’ s surface, it prevents the
infiltration of other matters which prevents corrosion. As the surface
layer will be made up of 80% chrome layer, resistance against corrosion

will further be strengthened.

Also, the alloy layer with chrome and carbon combined will be
carbonized, causing high levels of hardness making for excellent wear

resistance.

Therefore, offshore plant parts with corrosion and wear resistance

supplies can be made possible through the aforementioned methods.

Particularly, for valves that require corrosion and wear resistance
these methods are very suitable and can further cut costs and create

reliability in equipment costs.

As a result, 1 am looking forward to great results in the field of
Offshore Plant Material Part development and I am sure that the
aforementioned methods will have a big impact on the offshore plant

industry.
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) 1 2 3 4 5
Time
SP 2500297) 268(294) 275(283) 266 252
20m | Heater 251(297) 270(294) 276(284) 267 252
Chamber | 77(152) 102(148) 115(126) 81 51
536(518) 529(523) 522(531) 541 563
50m 535(517) 528(522) 522(530) 541 562
472(356) 485(377) 477(448) 481 473
788 796 801 784
1h 20m 787 795 800 783
636 700 733 686
1050 1050 1050 1050
1h 50m 1051 1050 1050 1047
851 1044 1044 891
1050 1050 1050 1050
2h 20m 1050 1050 1050 1050
885 1044 1044 933
1050 1050(1050) | 1050(1050) 1050 1050
2h 50m 1050 1050(1049) | 1050(1049) 1050 1050
887 1044(1046) | 1044(1044) 1031 935
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a) 4hr

b) 10hr

c) 20hr
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a) 4hr

b) 10hr

c) 20hr
Fig. 13 =H|U&H 2= 7 &Afe] 950TC A|IZHE
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a) 4hr

b) 10hr

c) 20hr
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a) 4hr
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c) 20hr
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b) 10hr

c) 20hr
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b) 10hr

c) 20hr
Fig. 21 2@ 7 &A1) 1050C AlzHE
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Q Diameter : 6734
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Diameter : 720.0

b) 10hr
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