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A Study on Combustion Characteristics of

Polyurethane Foam Insulation Material for Ship

Sang-Hoon Oh

Dept. of Fire Protection Engineering, Graduate School,

Pukyong National University.

Abstract

Recently, fire accidents caused by welding spark during the LPG carrier
manufacturing work have caused frequent accidents in which a lot of human lives
and property damage are caused. To prevent similar accidents, the ship-building
business is expanding the use of PU(polyurethane) foam with increased flame
retardancy, which is used as insulation material for liquefied gas transport tanks.
The use of flame retardant insulation materials certified to the 'B2 Class' and 'B2
Class + self-extinguishing performance' by the DIN 4102 standard for flame

retardancy testing of German building materials is increasing.

Therefore, it is aimed to compare the combustion characteristics according to the
test conditions similar to the working conditions such as the 'DIN 4102' test
method and the welding fault contact for the PU foam insulation according to the
flame retardant performance, and to examine the characteristics such as the

self-extinguishing properties of the high flame retardant insulation.

The test specimens were compared with PU  products(non-combustible,

flame-retardant, and high flame-retardant insulation materials) used as ship's



insulation materials by applying "DIN 4102 B2 Class and High Flame-Retardant
Insulation Test Standard". And the burning characteristics of the gas cutter and
grinder, which are typical ignition sources of the work site, were experimented.
Experiments were conducted to compare the ignition time, independent combustion
time, demolition time, melting depth, and self-extinguishing ability according to the

installation method of the specimen and the difference of the specimen.

1) As a result of the 'DIN 4102 B2 Class' test, it was confirmed that the burning
speed to the vertical plane was restricted as the flame retardant performance

was higher.

2) When the heated metal(above 800 C) was dropped on the insulation according
to the test for high flame resistance, it was confirmed that the combustion area
control ability and the self-extinguishing performance were higher in the case

of insulation materials having high flame retardancy.
3) The grinder bulb could not form the ignition condition by itself.

4) The burning by the gas cutting machine was found to be different in the
independent combustion time and time required for ignition depending on the

installation method of the test body and the distance to the fire.

5) The higher the flame retardant performance, the longer the time required for

ignition and the shorter the independent combustion time.

6) Horizontal specimens with easy heat accumulation showed faster pyrolysis rates

than vertical specimens.
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