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Combustion tester and analytical methods

Automobile interior materials are almost organic, so qualitative and quantitative analyses of the 
gases generated in a car fire are very important as one of the safety evaluation of the automobiles. 
We can analyze combustion gases based on JIS K 7217, analytical method for determining gases 
evolved from burning plastics, and more various conditions similar to a real car fire.

Conditions of combustion test

●JIS K 7217:Analytical method for determining gases evolved from burning plastics

Example of GC/MS result of the combustion gases of the cushioning material of the headrest
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These analyses of the gases generated in various 
combustions, such as initial, middle stage, and incomplete 
combustion, provides us with detail information of the 
gases generated in a car fire.

条件 設定温度 支燃ガス供給量 試料量 点火方式
燃焼管内

保持時間

A
空気

0.50±0.05 L/min
10 min

B
空気

1.50±0.05 L/min
5 min

750±10℃ 約0.1 g
燃焼が終了するまで、
火花を発生させる

CO, CO2, C1～C4, Inorganic gases

Middle～high boiling point 
compounds (C4～C30)

Formic acid, Acetic acid, Acid gases

Dust, Polymers

Thermal 
desorption tube
Thermal 
desorption tube

SolutionSolution

Cartridge（DNPH）Cartridge（DNPH）

BagBag

Filter paperFilter paper

Aldehydes

→

→

→

→

FT-IR, GC-FIDFT-IR, GC-FID

GC/MSGC/MS

HPLCHPLC

Ion chromatography, GC/MSIon chromatography, GC/MS

→ Microscopy, FT-IRMicroscopy, FT-IR

Combustion tester
Appearance of
combustion

Temp. ：～950℃
Atmosphere：Air, N2, He

Automobile interior materials

Various organic materials are used in the interior of automobiles.
Cushioning material of the headrest・・・Polyurethane
Cover of the headrest・・・Polyester
Instrument panel・・・ABS
Seatbelt・・・Nylon etc.

⇒Different combustion gases are generated from different materials.
Some of these gases may be harmful.
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●Various conditions of combustion 

GC/MS result of the combustion gases 
of the cushioning material of the headrest (condition④)

Combination of some 
conditions  can simulate 
various combustions

× × ＝ ∞Temp.

r.t.～950℃

Atmosphere
(Combustion-supporting gas)
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N2

He

Condition Temp.
Atmosphere

(Combustion-supporting gas)
Gas flow

Mass of
sample

Ignition method Time

A 0.50±0.05 L/min 10 min

B 1.50±0.05 L/min 5 min
750±10℃ Air 0.1 g Spark while the combustion

Ignition method

Spark (Model of flash ignition)

Heating wire
(Model of ignition)

Benzene Ethylbenzene Xylene Styrene

① r.t. Spark Flash ignition in the initial stage - - - -

② r.t. Heating wire Ignition in the initial stage 150 47 - 200

③ 750℃ Spark Flash ignition in the middle and final stages 1800 - - -

④ 750℃ Heating wire Ignition in the middle and final stages 1300 64 32 110

Condition Temp.
Ignition

method
Model of combustion

Amount generated from the sample (g/g)

Analysis of the gases generated in a car fire


