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in this thesis, HIPS/OMMT composites {PLS) were prepared by the mell intercalation approach. HIPS and
HIPS/OMMT represent the non-charing and charing materials, respectively. The cone calorimeter was used to
assess the flammability of them. This study examines the buming modes of the cone calorimeter testing method,
The buming test was experimentally analyzed in ferms of buming mode based on buming environment,
temperature field, flame propagation, heat transfer characteristics. Aralysis showed that the response of material
was diffent with diffent structure. By the cone calorimeter method, charing materials showed excellent flame
retardant properties, in terms of peak HRR significantly reduced, Understinding the characteristics of combustion
maode is impoertant for us to develop efficient fire-retandant materials.

Keyword: Cone Calorimeter, Burning Mode, material structure, flame retardancy
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(a) (b) . : (c)
2 =R AR R R R a9 B K s IR A
1% 2 BRI HERHOGERIN L LR BT SRR 698 .
= 1 EBRE R RS S KRR AR (300D

_ HER (kW/m?) THR EHC TSP
e ) -
: peak mean(300s) {MIm”) (Mlkg) (m“mn®)
F-0 28816 105,87 30.46 14.45 kv |
F-25 220.95 73.56 20,68 12.33 2.59
E-75 169.08 67.91 18.94 10,98 1.75
F-100 136.06 52.05 14.73 8.89 0.085
32 2 3 HED SR R (300s)
HRR (kW/m?) THR EHC TSP
HhaiE \ .
peak mean(300s) (Ml/m?) (MI7kg) (m*Im’)
C-5 197.60 80.17 22.53 14.80 023
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C-25 100.71 37.85 469 7.14 0.051
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56




2011 & E M A S 7.

| (2] *@:ﬁ?’?ﬁ’ﬁjk Eﬂﬁﬁ;ﬁﬁﬁ*&ﬁi}ﬁ{ul WaiR{E. WRER TaloAE AR, 2005, 171 ~—18).

rq] famsil, BICE. BJoEdt M), dpEeFETAkHIRE, 2005, 207215,

(4) SFbif, BUER, ZFM. A BLCTIRPEL RSO M), dEET ARSI NE AR RE, 2007, 254286

[£] 4R, FFHL. FrEfr, RN, TER BERKOEE KPP MEIAT). ke bR H T 2004,
(e 7~t5 x.a

[6) 3fdk, TEE. PIMTEEEBRE BRI LM T AR, 2001, (5): 649 ~—E52.

The Application of Cone Calorimeter in the Study of Combustion Properties on
Finishing Fire Retardant Paint

Deng Xiaobo, Yao Hongyan, Yang Sen, Wang Jigang, Gao Ping
( Shandong Instituie of Supervision and Inspection on Product Quality, Jinan, 250103, Shandong)

Abstract: n this paper, finishing fire retardant coatings with different content of flame retardant agent were chosen to be
examined with c:one calorimeter according ta the standard of 150 5660:1-2002, the results indicated that the flame
retardamt agent could play an important role in delaying TT1 and TSP, the items such as HRR, THR, EHC also decreased
with the increase of the content of flame retardant agent.

In addition, three kinds of finishing fire retardant coatings with obvious difference in duration of fire resistance were
tsted by cone calorimeter and the big panel method based on GB 12441-2005, the results showed that the thickness and
density of carbon layer increased with the increase of duration of fire resistance, the parameters such as HRR, ERC

decreased with the increase of duration of fire resistance, which agreed well with the thearetical analysis.
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released) * B —HBZHIIREHIHERS - A EISEEFVETSHIENE - SREMPRIEYEIERME T LA 4K -
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®1 HOERN T HUKAERE
i EMEE  REM AIERE  HERE

P-1 3mm PN 15C 30%
p-2 3mm AR 23C 50%
P-3 3mm Bk ket 35C 80%
P-4 9mm AR EE 23°C 80%
P-5 Omm L EEAR 35C 30%
P-6 Omm Bk Rt 15C 50%
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R E BTSRRI ARER (NFR2ERL) - £ (P2) 58 (PS) KBS (P8) &
Barh > SRR B PRSIV - HEBRIN RR b B EEAR AT 5 [#E - Y5834 (P3) ~ 5564H (P6)
K (P9) Hharh - INRE BV BRI 5 - M2 EVERIFIERARIES (2 (EARPUERIIE
W SKNEFHEPABERF R - (BRI BER BV T REMARAYY KPR RS Rty R
ik HIEERFHEBERER -

2 SR BRAE IRR
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F4 BIERTIEAE BB T B 4E s
BB BRI (KW/m2) LEEER (MI/m2)

R testl test2 test3 Ave S testl test2 test3 Ave S
P1 2284 243.8 329.0 267.07 54.20 2284 243.8 329.0 26107  54.20
P2 169.8 132.1 231.0 177.63 49.95 169.8 132.1 231.0 17763 49.95
P3 53.0 62.0 51.8 55.61 5.59 53.0 62.0 51.8 55.61 5.59
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P8 230.7 2455 185.5 220.54 31.26 230.7 2455 185.5 220.54  31.26
P9 219 27.5 32.3 27.25 522 21.9 27.5 32.3 27.25 522
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x5 LIS Ry ot AR » ST $ P ER R ER

EMEE (mm)  REM (mm)  §EEE (C) FERE (%)

Lev. 1 14.57 30.89 15.11 19.11
Lev. 2 18.56 9.55 21.78 17.44
Lev.3 19.89 12.56 16.11 16.45
Effect 5.32 21.34 6.67 2.66
Rank 3 1 2 4
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)5 ko
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A STUDY ON BURNING CHARACTERISTICS OF BUILDING DECORATIVE MATERIALS WITH A

CONE CALORIMETER

CHEN, Chien-Jung' , TSAI Ming-Ju', CHAIN, Jae-Lian', SU, Hung-Chi'

' Architecture and Building Research Institute, Ministry of Interior, Taiwan.

Abstract
CNS14705 “Method of test for heat release rate for building materials-cone calorimeter method”  was
announced to be the exclusive method for the assessment on non-combustibility performance of construction
materials countryside, and will be effective after September 1, 2011. With the consideration of the
high-temperature and humidity environment of which the materials were long-term exposed, it is worthy to
study whether the testing results revealed the real behavior of the fire load and the heat release rate. In this
study, plywood was tested based on Taguchi method. The effects and influences on the experiments resulted
from four factors were analyzed, including the thickness of material, surface material, the initial temperature
and moisture content of the specimens prior to the tests. It 18 found that the main affecting factor on the
non-combustibility performance is the surface materials which might even accelerate the ignition. The
secondary factors are the thickness and the temperature of the specimen prior to the tests, and the moisture
content follows. The products marked as  “fireproof foam”™ in the current markets usually existed with the
fireproof performance against the light fire from ignition at the initial stage of fire, or it might stop the
high-speed-spread of fire. However, it was not obvious for the non-combustibility performance at the stage
of fire growing.

Keyword: Cone Calorimeter, Heat Release Rate, Average Mass Loss Rate, Fireproof Foam
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