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Random shape of skin  gaps 

Target : Gap <  0,2mm  



N ≈ 1000 N ≈ 1000 

ASRP 

𝑃 𝐺𝑎𝑝 𝑥, 𝑦 < 0.2 𝑚𝑚 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑖𝑛𝑡𝑠, 𝑤ℎ𝑒𝑟𝑒 𝑔𝑎𝑝 < 0.2 𝑚𝑚

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑙𝑙 𝑝𝑜𝑖𝑛𝑡𝑠
 

𝑷 =  𝟕. 𝟎% 𝑷 = 𝟐𝟐. 𝟔% 

Current procedure 



N ≈ 1000 

ASRP 

𝑷 =  𝟕. 𝟎% 𝑷 = 𝟗𝟖. 𝟗% 

Current procedure 

N ≈ 1000 



Matrix of possible fastener positions 

L1 L2 L3 



Strategy 

1. Divide wing in a set of zones 𝐿𝑖 𝑖=1
𝑀  

2. Put initial fasteners, if they are not pre-installed. 
3. While  Total gap >𝐺𝑚𝑎𝑥 

∀ 𝑖 = 1, … , 𝑀 

𝑥𝑐𝑎𝑛𝑑 =  agrmax
𝑥𝑗∈𝐿𝑖

𝑃 𝐺𝑎𝑝 𝑥𝑗 < 𝐺𝑚𝑎𝑥 𝑇𝑗 , 

Where 𝑇𝑗 is the triangle built from the3 closest fastened points around 𝑥𝑗  and fix it. 



Where to add the next fastener? 



The example 



The example 

New: 30 fasteners out of 468 holes (6.41 %) 

Old: 41 fasteners out of 468 holes (8.76 %) 

=> 27 % less fasteners 



 Possible Improvements  1/2 
- Optimize the number of blocks 

 

 

 # blocks 

# fasterns 



Possible Improvements  2/2 

Active Forces 

F 



Possible idea for further research? 

• Take max 20 temponary fasteners (gap Δz =0) 

• Fix outer points by setting also Δx =Δy=0  

Apply next fastener and 
compute the actual 
displacements and the 
mechanical bulging effect 
on neighbouring area 


