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Comparative Study on Effects of Wood and Wood-based Panel on Thermal Insulation
of Composite Transport Packaging Containers under Fire Environment

WU Song, MA Hong, MAO Yong-jian, HU Yu-peng, ZHOU Ben-quan

(Institute of Systems Engineering, China Academy of Engineering Physics, Sichuan Mianyang 621999, China)

ABSTRACT: The work aims to compare the thermal insulation of natural (Populus tomentosa, Metasequoia
glyptostroboides) and artificial (MDF and particleboard) woods that are easy to obtain and can be used in the
design of composite transport packaging containers under fire environment. A typical transport container si-
mulation test piece consisting of a steel outer container, a wood interlayer and a steel inner container was de-
signed. The field oil pool fire test with an average temperature of about 800 °C and duration of about 30 min
was carried out. The temperature inside and outside the test piece and the wood carbonization were tested. The
thermal insulation effects of the four kinds of wood were: Populus tomentosa, MDF, particleboard, metase-
quoia glyptostroboides from superior to inferior. When the thickness of the four kinds of wood was less than
120 mm, the difference of thermal insulation effect was large, and when the thickness reached 120 mm or
more, the difference was reduced, and all of them could keep the temperature of the inner container at about
100 °C or below under the fire environment. Among the four kinds of wood, Populus tomentosa has the best
thermal insulation effect, followed by MDF, particleboard, and finally Metasequoia glyptostroboides. The results
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of this study provide a reference for the thermal insulation design of radioactive composite transport containers.

KEY WORDS: radioactive material; composite transport packaging containers; heat resistance test; wood; thermal insu-

lation
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Tab.1 Test results of moisture content in the four woods

fos A ﬁigm)(§§% (iﬁﬁg%
M  EOWH 14.6 0.544 0.28
S KAz 15.5 0.344 0.32
zZ e 8 0.672 0.15
B fllfEdk 8.6 0.68 0.24
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Fig.1 Structure diagram of test piece
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Tab.2 Technical conditions of test piece

7 i 75
Ml $220x400 60 $100x150  EHH
M2 $340x400 120 $100x150  FEHH
M3 $500x600 200 $100x150  FHH

S1 $220%400 60
S2 $340%x400 120
S3 $500%600 200

$100x150  7KiZ
$100x150  7KiZ
$100x150  7KiZ

Z1 $220%x400 60 $100x150  Hi£FAiR
z2 $340%x400 120 $100x150  Hi£F A
Z3 $500%x600 200 $100x150  H£FHi
Bl $220%400 60 $100x150  BIEHR
B2 $340x400 120 $#100x150  BIEHR
B3 $500x600 200 $#100x150  BIEHR
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Fig.2 Diagram of fire test system
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Tab.3 Positions of temperature measurement points
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Fig.3 Diagram of test piece setup and photo of flame wrapping
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Fig.4 Some temperature test curves
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Tab.4 Mean and maximum temperature at TO point of
each test piece

i 1R /°C H i EE/°C
M1 723.0 1024.9
M2 741.7 1139.7
M3 951.5 1111.8
S1 1013.3 1257.2
S2 788.4 1151.3
S3 916.2 11229
Z1 747.8 1113.2
z2 808.2 1119.3
73 957.6 1117.2
B1 766.7 1112.9
B2 737.6 1166.0
B3 986.2 1148.7
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Fig.5 Maximum temperature distribution in test piece
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Tab.5 Measured maximum temperature in test piece °C
N TR T1 (A fl) T2 (#pfly) T3 (AL fl) T4 (A fl) T5 CIREEER)
Ml 802.4 620.9 105.3 102.1 99 ~ 104
M2 912.9 236.9 83.6 82.5 82 ~ 88
M3 990.4 47.2 45.1 44.8 <77
S1 1 066.8 874.8 5251 279.6 260 ~ 280
S2 716.3 167.4 95.7 95.8 93~99
S3 964.1 83.4 71.6 69.9 <77
Z1 800.8 578.8 161.4 139.1 138-143
Z2 868.4 135.3 88.2 86.7 82 ~ 88
Z3 972.6 85.8 49.7 49.2 <77
B1 641.3 523.9 301.9 201.9
B2 752.7 135.5 90.0 89.0 88~93
B3 997.3 100.7 59.0 59.0 <77
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Fig.6 Photos on carbonizations of wood on the 2™ layer under the coping of every test piece after test
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Tab.6 Carbonization depth of the wood on the 2" layer
under the coping of every test piece after test

ETRS) BARJEJE /mm
M1 1.5~3.0
M2 2.5
M3 1.5

S1 5.5

S2 2.5~11.0
S3 3.5~45
Z1 2.5~8.0
Z2 2.5~17.0
73 2.5~3.0
B1 3.0~11.0
B2 2.5~10.0
B3 2.5~3.5
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