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Paint shop for Airbus A380 – Hamburg 2004
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Frame of the main door

Door Airplane
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Deflections under self weight and fire

Am/V mostly less than 30
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Fire load „Airplane“- Paintshop according to DIN 1823 0-1 (May 1998)

Fire load for one A380 – painting area

Kind of fire load: Mass 
(KG) 

m - Factor Heating value 
(kWh/kg) 

Energy 
contents 

(kWh)  
     
Airplane – primary structure 153.000 1 8,63 1.320.390 
Hydraulic Oil 1.400 1 9,8 13.720 
Tires 1.100 1 12,2 13.420 
Chairs 17.000 1 7,686 130.660 
Additional plastic 39.200         1 12,2 478.240 
Additional load inside building 7.900 1 10,0 79.000 
Kerosine (after emptying) 400 1 11,7 4.680 
Paint 600 1 9,0 5.400 
Tools etc. 12.500 1 8,0 100.000 
Sum    2.145.510 
 

This results in a specific fire load qr = 273,4 kWh/m2, in an area of 7.848 m2.

= 17 kg/m² wood



Institute for Steel Structures and Fracture Mechani csInstitute for Steel Structures and Fracture Mechani cs



Institute for Steel Structures and Fracture Mechani csInstitute for Steel Structures and Fracture Mechani cs

Reduction of the yield strength of S460 
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Chemical composition

Fine grain built due to Nb, Ti, V

S460 N:

Final rolling at 900°C 

S460 M:

Final rolling at 800°C
Austenite cannot re-crystallize 
due to Niob
� fine grain ferrite
� reduction of carbon
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S460 N

S460 M

Equal grain size
(G = 8)

S460 N:
Round grain, 
linear distribution of perlite (dark)

S460 M:
Uneven distribution,
Distorted grain
less perlite (less carbon)
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Test methods
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S460N - direkter Vergleich stationär-instationär
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Curve fitting 
using a nonlinear function
according to Anderberg (1983) and Rubert/Schaumann (1985)
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Analytical Stress-Strain-Relationship

Fitting of parameters 
according to least square 
method
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Examples for curve fitting
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Analytical Stress-Strain-Curve for S460 N 
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Comparison of examples for S460 N und S460 M
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Comparison of results for S460 N und S460 M
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• increased strength 
of S460 M 
compared to 
S460 N

(yielding at higher 
temperatures)
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Comparison to EC3-1-2
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• EC3-1-2 
overestimates the 
S460 N

� Will this lead to 
unsafe structures?
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Ultimate Load Design

Calculation of the ultimate load at various temperatures and 
various slendernesses.
Comparison of the new model to EC3-1-2
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Summary

• Higher strength of S460 M compared to S460 N 
at 400°C � Q � 900°C.

• Material laws according to EC3-1-2 are ok for 
S460 M but not for S460 N.


