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ABSTRACT

Keywords: fire resistance coating, steel structure, thermal analysis, fire resistance

performance

1. Introduction to research

The inflationary fire resistance coating has advantages of thin, light and
colorful and has been extensively being used as fire resistance coating for the
steel structure. The outward appearance of the fire resistance coating for steel
structure use is similar to the ordinary coating paint and users are difficult to tell
the difference. Presently, there are 17 items of approved fire resistance coatings.
Domestically, the standard of coating has not been clearly specified leading to the
mixed use of fire-retardant coating for decoration use, the inorganic fire resistance
coating material or other standard of coatings. They cause hassle for designers,
installation workers, and construction supervisors and can cause hazard in fire
prevention, thereby setting standard requirements for fire resistance coating for
steel structure use has become an important topic in fire protection engineering of
buildings.

Moreover, this plan uses thermal analysis technology to produce chemical
thermal reactions through decomposition of coating under heating and obtain
TGA and DTA spectrum of individual products. Therefore, this innovative

technology can be used in post-market management for product identification.

2. Research method and process

The research method used in this research project mainly comprises of
"Sub-data analysis method," "specialists and experts forum" and "experimental
analysis." Relevant documents have been collected and compiled to understand
the standard functions of fire resistance coating for steel structure use in Taiwan,
overseas (mainland China and the U.K.), requirements and inspection methods.
Through questionnaire investigation and interview of the coating suppliers,

experts and scholars, and through meetings by the experts, a standard for function
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and inspection method of the fire resistance coating has been drafted. Furthermore,
the thermal analysis technology is being employed for mastery of the special
characteristics of the thermal analysis spectrum of the fire resistance coating and

provides a basis for material identification.

3. Important findings

The necessary functions of the fire resistance coating are general and basic
function, fire resistance function and durability function. The inspection functions
total 10 items, namely: container internal status, density, viscosity, drying time,
impact resistance, fire resistance, repeating hot and cold resistance, moisture and
heat resistance, resistance of salty water spray and accelerated climate resistance.
Considering the compatibility issue of merging other standards, an independent
proposal is better after repeated discussions and considerations.

Using the thermal analysis technology of mainly TGA and DTA, the
spectrum of individual coating products shows a fairly good relation of
repeatability; and the identification of different coating products is also fairly
good. The thermal technology used in this plan has already had the preliminary

function of material identification.

4. Important recommendations
This research project proposes following recommendations for the quality of
fire resistance coating and post-market management:
a. For immediate recommendations:
(1) The Architecture Institute of the Ministry of Interior has presented
proposal to the Bureau of Standardization of the Ministry of Economic
Affairs on "fire resistance coating for steel structure " (Draft). This will
help setting the required standards and inspection methods for the
function of the fire resistance coating in Taiwan.
(2) In accepting appraisal assignments the domestic appraisal institute could
ask suppliers to provide dry coating films for testing and the testing films

include the base paint and the surface paint. The appraisal institute

XII
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should deliver to the approved testing room for thermal analysis
experiment and set up spectrum files of experimental results for
management and coupled with tracking services to improve post-market
management.

b. For long-term recommendations

(1) Using thermal analysis technology as the framework this research
implements all round spectrum file management of the fire resistance
coatings.

(2) Following procedures on overseas appraisal of the function of fire
resistance coating, simulation should be carried out at home, through
cooperation of production, government and the academic circle, to
improve the testing and appraisal technology in Taiwan and enhance the
capability of domestic manufacturers of fire resistance coatings in market
development.

(3) It is recommended to continue to carry out research plans on climate
resistance and durability of the fire resistance coatings to understand the

relation between aging and fire resistance of fire resistance coatings.
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A =surface area of steel exposed to fire per unit of length
V="Volume of the section per unit length

High A Low A

Low V = High V

Fast Heating Slow Heating

¥ 3-5 ¥75 F+ 2 fmh (FA &M 2 fr18)
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(- 42719 5 03 855 i
Hp | »piop B+2D
BHps R T Al 5
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P 2B42D 2B+D B+2D
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B a) AR L 5 BB b) &AL — Z G RE
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540 7 Hp=4x2043+2x2062-2x7.9 =612.9+412.4-15.8
B=204.3mm  D=206.2mm =817.2+4122-158=1213.8 mm =1009.5 mm=1.01 m
t=7.9mm A=66.282cm”> =1214m
Hp/A = 1.214/0.006282 = 183.2 m™'
c) i3l e d k& d 3 = RE
Hp =3B +2D-2t=612.9 +412.4-15.8 Hp=B+2D=2043+412.4
=1009.5 mm=1.01 m =616.7mm=0.617m
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PRI G200C %R €% /B 0 BT 2000 F Ao R
§ %45 /& o S275 51 S355 S Hpa b BB E 1.5% % R B 0TS g R P
B ded 320 ipdt HcpBe f BS 5950-8 12003 ¢ b LE A P SR 2 (R &
H)E R fAZHE S00°CHF v ac 53 R4 o
232 - BEHE N ERERTITIHFERZ BN

-

B E(C) 20 | 100 | 200 | 300 | 400 | 500 | 600

£ a7

Foox
k5 R FS 1.00 | 1.00 | 1.00 | 1.00 {0.956|0.756|0.460 | 0.223 | 0.108

700 | 800

LA R R T 2 f@&“’%ﬁd FETRHRRENF)FHEY o
)4 > S275 4% 7 600 Cfﬂ T Kag R 5 0.46 X 275 =126.5 N/mm?
(’;s?ifﬂié‘)}fl : %)?% 18)

¥ e & BS 5950-8 i * §“ € 1 (Load Ratio)fL & » ¥ 5 # 1 &V 3

o
TAPPEOERIE o AFE R R F LK T (Load Level)shtp i & o
fi L miﬁ r—r .

PECTRE VFH AT RT 2 B o B F BT R 2 A

#* 1.7;a YTEFEE1.0- L“?i‘l’“; 1/1.7 > & 5 0.59 -

e P L A4 0 BA FFE AR A BS 5950-8 ~ fLE LR A
(limiting temperature) » % B 4 1L = §2 i & (critcal temperature) © 4142

Rlo R 1% 4R 2 TR A 0 %4 BS 5950-8 : 2003 Table 8 cp % » 4r

% 3-3 #91 o
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(b) 1357w & 2 L pF (3 IPJE%JQ +H T IR B2
(c) &5 ¢ 7 875 (RHS)® = & £ v pF 1 = 6 £ L 5 chT s

(d) 46257 2 5 (RHS)/A5 % 7% #75 (CHS)HL® & % L pF @ % L g ent
E=h

(4) FE£RM2 4 F 2 BS449-23 5 2 b < 377 L £ & 2 ENV 133814
fr/2& ENV 13381-8 2. F & o

(5) B AP LR Fhmgd L B R E S Rk

(6) FEF P LFEAKANEEFR o BF P s FTL2 G e phe
(8%t = % R A{i)

CHEREBP AR EM LR TR

-yt %

R VAR R A SR R PIREMEE AR 2 Bl Aok

347 0 £ F 2 KELZBERFS > 277 Fenh RS

i&4%%ﬁﬁ%wk&£%ﬂnﬂ&*w31%&

%ﬁﬂé&éfﬁ;ﬁ&z A E2Z AV E B F3F K
A/V

fTE2 T35
305x127 mmx42 kg/m 180 140 1.0
305x127 mmx42 kg/m 180 140 0.0
TEzZ ITH
203%x203 mmx25 kg/m 180 125 1.0
- 2 REPE 2 B
305x102 mmx25 kg/m 285 225 0.2
305x102 mmx25 kg/m 285 225 0.8
254x146 mmx31 kg/m 230 160 0.5
254x146 mmx43 kg/m 170 120 0.4
356x171 mmx67 kg/m 140 105 0.5
356x171 mmx67 kg/m 140 105 0.8
A
203%x203 mmx52 kg/m 180 125 1.0
254%254 mmx89 kg/m 130 90 0.2
152x152 mmx30 kg/m 235 160 0.0
254254 mm* 132 kg/m 90 65 0.3
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K= }%— )i '_ﬂ’;‘ = (dp - dpmin) / (dpmax - dpmin)
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Inverse section factor m

Limiting Steel Temperature: 550 Deg C

0.018

0.017

0.018

0.015 No extraploation justified for
0.014 No extrapolation justified f@r DFT 2 for 90 minute;: >10%
0 o1a DFT 1 to 60 minutes: >10§: /

: : / Limited extrapolatio
0.012 / / justified for DFT 3
0.011 to 90 Tinules:«f'iﬁ“,

. . : VA
0.010 Lines drawn conservati Iy upwards /‘

0.009 -y

0.008 A VA /
0.007 A // A
0.008 / yd /
0.008 // )

o pd /

0';;; * DFT 2.4 A
0.002 i P e
0.001 -~ OFT 3
0.000 [
0 10 20 30 40 50 60 70 80 % 100

Time minutes
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