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ABSTRACT

Applying fire resistive coating to steel members is one of the general methods to secure fire resis-
tance performance of steel members. And intumescent coating system is currently one of methods giv-
ing fire resistance to steel members. Intumescent coating system for fire resistance, however, has
undesirable weaknesses that fire resistance performance of steel members is being deteriorated due to
cracks and falling-offs of the coverings as time goes after completion of the coverings to the mem-
bers. So it is necessary to understand changes of the durability and the fire resistance performance of
intumescent coating system over a time elapse and to reflect such change properly into the building
design and construction. This research is performed to present the test method of durability and the
maintenance of intumescent coating system through theoretical investigation of the test method of
durability and the guide of maintenance & management of intumescent coating system of several
countries, including the Britain, United States, Japan.

Keywords : Intumescent coating system, Durability, Maintenance & Management
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Table 1. Promoted Durability Test Method for Intumescent
Coating System (Internal)

¥ = o o %
A | B3 Cycle 7 Al
AEE ) 1Cycle
Z3 35°C o)A, 25077
A8 21Cycle
= 5Cycle
FE| A | 20°C, 447 e o 7
&3 | 20°C 80% RH, 447+ 20°C. 2 4/\15
40°C 50% RH, 16*]74 ’ -

Table 2. Promoted Durability Test Method for Intumescent
Coating System (External)

- ¥ 59 3 2
Alguby E3} Cycle HE A
. 7Cycle
HES L 000 RH 847 |-
(= TR
A& 75% RH 162 7F
2,0004]7¢
Ael oz o) |2 . i
Z2 |55°C, SWOMXeHE) |/ o™ o) 2
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il Dbt 20°C, W7} 20
wah| T T e 20°C, 24N)7F e E
g T0°C =& ’
| 31 |40°C, 100% R,
g Z& 1677 1,000A|ZE, 35°C ol
SIS 20Cycle
7k |1Cycle, TAI7H (@0+3)C, A7+ Z
I8 1617 27 & = i
o A
oo [25c, A7 34 20°C, 2,000417}
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Table 3. Specimen and Criterion for Promoted Durability
Test
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Table 4. Specimen for Exposure Test and Criterion for Heat
Exposure Test

H%5S

Table 6. Promoted Durability Test Method for Intumescent
Coating System (External)™?
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Table 8. Condensation and Wet Time of Complex Cycling
Test

K o B3 = g
W3 Z2(70%) 59 12
483 87 0
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Table 9. Exposure Test for Intumescent Coating System'”

Table 11. Durability Test of Intumescent Coating System

. m 1w A ze (ASTM E 1529, UL 1709)
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Figure 1. Temperature/time curve of ASTM E 1529 (UL 1709) and ASTM E 119.
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Technologyyg 522 WA EA ¥ =8| st W)
T4 A1Euhi<el UL 2431(Standard for Durability Tests
for Fire Resistive Materials Applied to Structural Steel)
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Figure 2. Promoted durability test apparatus (NIST). JHNE 19933 HE] ARDZ2EHBE T4 o2

Table 12. Study for Durability of Intumescent Coating System (Japan, 1st)”
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Table 13. Study for Durability of Intumescent Coating System (Japan, 2nd)”
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Table 14. Exposure Test for Intumescent Coating System
(Internal, CTICM, France)

T ' AE NS
AgA | 3O - 150x50%3.2)

IR 712 | VY, 114, 39, 8d
- S H2 5 IS0 8349 EEVIAFAS
g3 71

- 7FE 2 1.3m spanol] i3+ AstAFE

A Y

Table 15. Test Results of Exposure Test for Intumescent
Coating System (Internal, CTICM, France})

e |
@ g o | 3d | osd
100°C 4 3
2. .
S AT To02000C | 5 | 25
A1ZHmin)
200-400°C | 14 | 214 | 18 | 13

W3 % (min) 26 29 26| 26

E3A] 7JXH%LE(°C) 455 510 | 490 | 550

0 30 60 %0 120 150 180
AZHE)

Figure 3. Standard time-temperature curve (ISO 834).
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