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Overview Test Results
Specimen with good performance

Test Report: Warres134904, Beam A 
406×178×60kg/m, DFT=1.008mm
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Overview Test Results
Specimen with bad performance

Steel I-Section
406×178×60kg, Hp/A = 175, DFT = 3.1 
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Test Results
P e r f or ma nc e  t i me  t o r e a c h 5 5 0 °C
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Test Data Analysis
Performance as Function of DFT
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Characteristic Temperature
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Characteristic Temperature
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Stickability (k-factor)
Water Based
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Input data
• Average Temperature of steel sections

– Section factor Hp/A
– Protection thickness

• Stickability correction
– K-factor

• Thickness discrepancy
– Loaded Beam
– Unloaded Beam

• Tmod=Modified steel temperature



IFCIFC

Relationship of heat transfer coefficient & 
thermal conductivity for specified critical 

steel temperature
Relationship of heat transfer coeffiecient & thermal conductivity 

for specified critical steel temperature
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Rate Temperature Rise
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Heat Transfer Analysis
Too low K value

Modified Steel Temperature, Thermal Conductivity Relationship
Specification 05, WARRES134904, 406×178×60kg/m
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Heat Transfer Analysis
Correct K value

Modified Steel Temperature, Thermal Conductivity Relationship
Specification 05, WARRES134904, 406×178×60kg/m

0

100

200

300

400

500

600

700

800

900

1000

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Time [min]

Te
m

pe
ra

tu
re

 ['
C

]

Ta;mod CalcTemp

K = 650

Tmod, spec = 620 °C



IFCIFC

Heat Transfer Analysis
Too high K value

Modified Steel Temperature, Thermal Conductivity Relationship
Specification 05, WARRES134904, 406×178×60kg/m
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Heat Transfer Coefficient & 
Thermal Conductivity
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Verification of criteria for
acceptability

• Determine the measured time, t (min) to 
reach 350°C…700°C

• Determine the Calculated time, t (min) to 
reach 350ºC … 700ºC

• Compare calculated time with measured 
time
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Measured Vs. Calculated
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Tools to improve Assessment Results

• Bead thermocouple compared with plate 
thermometer

• Low k-factor for stickability, preferably 
k=1.0

• Criteria to be applied



IFCIFC

Criteria for different Countries
• 20% NEN6072 – The Netherlands

• 30% BSXXXX – United Kingdom

• 30% EN13381-4 – Europe 

• Mean value of % differences shall be < 0
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Preliminary Results
Water Based – Pyroplast-Steel D @ 620°C 

No Criteria
Critical Steel Temperature 620°C, DFT 0.25mm - 2.20mm, Based upon a EN13881-4
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Conclusions

• Where are we now?
• Detailed Analysis
• Heat Transfer available

– For Water based StiFF intumescent paint
• FOA report
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