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Development of lightweight structures in BESST 

Sven-Erik Hellbratt (Senior Specialist Composite Structures) 
ThyssenKrupp Marine Systems AB 
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Three Application cases  

Application case No 3 

ñIntegration of Composite Superstructure  

Module in Steel Shipyard Environmentò  (DSNS) 

Application case No 1  

ñDeck structure above of Deck 11  

of Norwegian GEMò.  (MW) 

Application case No 2  

ñEmergency generator housing 

  on a RO-Pax Ferry ñ(FSG) 

Development of Steel-Composite solutions 
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Development of joint system between Steel and FRP sandwich structure 

    

Web connection with fixed ends Web connection with sniped ends 
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Development of joint system between Steel and FRP sandwich structure 

×Temperature impact at welding of a steel/composite joint 
×Development of bonding system between steel-composite 
×FEM analysis of interface between steel and composite performed 
×Ageing testing of the sill system 
×Fatigue testing of the sill system 

Joint studies 
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î?bfcqgtcjw `mlbcb qrccj-amknmqgrc hmglrï 

Composite panel 

Combined  spacer and  mechanical locking device 
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Fatigue testing of the steel/composite joint 

Fatigue failure in the steel after 1.8 million load cycles at 100kN  

No damages in the steel/composite interface  
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Fatigue registration using non-linear acoustic 
(WP 17 IT Solutions for Condition Monitoring) 

and with traditional strain gauges 

 

 

Condition Monitoring using Non-linear acoustic technique 

When a single frequency is input to the material, the  same 

frequency is measured when the material is undamaged. 

When the material is damaged higher harmonics are created  

and can be measured 
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Ageing tests in high humidity   
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?nnjga_rgml A_qc Lm / îKmai-up of a balcony 
qrpsarspc md _ apsgqgle tcqqcjï 
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Fire tests, outside fire,  Application case No 1 

 Ignition   Activation(~5 min)  Controlled (~7 min) 

Drencher and external flame spread test 
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Fire tests, outside fire,  Application case No 1 

Test Design 
discharge 
density 

(mm/min) 

Design 
flow rate 
(L/min)* 

Total water 
flow rate 
(L/min)** 

Collected 
flow rate 
(L/min) 

Actual 
measured 
discharge 
density 

(mm/min)*** 

Percentage 
of water 
reaching 

the vertical 
surface (%) 

3 2 48 60 31.8 1.32 66% 

1 3 72 90 34.7 1.45 48% 

5 3 72 90 42.5 1.77 59% 

2 4 96 120 57.3 2.39 60% 

Water application system 
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Fasade tests 
Results ï Comparison 3 mm/min of water vs. non-combustible 

Activation 


