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New Plant Construction Technology Using Stainless Steel Structural Members:
Coke Wet Quenching Facilities
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Wet quenching facilities (steam dissipation facilities) attached to coke ovens have traditionally been
constructed primarily with reinforced concrete (hereafter referred to as RC). This paper discusses a
project in which the conventional RC structure was replaced with a stainless steel frame to address
issues during the renewal of aging facilities, such as construction in a confined space within the
area where the quenching electric car operates, shortening the construction time, and achieving
long-term maintenance-free main structural parts in a highly corrosive environment. In selecting
stainless steel, we gave attention to lean duplex stainless steel materials in addition to the
architectural materials SUS304A and SUS316A. Considering the corrosive effects of coke gas and
high-temperature steam environments, we conducted on-site exposure and high-temperature
steam oxidation acceleration tests. After evaluating the results, we selected US323L (JIS
standardized in September 2015), a duplex stainless steel that is high-strength, highly
corrosion-resistant, and cheaper than SUS316A, for the main structural parts, and YUS-220M for
the inner cylinder. TThis project involved the use of an out-frame construction method in which the
steam dissipation cylinder is placed inside the main structural body, measures to prevent galvanic
corrosion, the use of built-up materials instead of rolled materials, and considerations for thermal
stress and thermal expansion effects to withstand the unique environment of wet quenching
facilities, which are subject to repeated heating and cooling.
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