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BACKGROUND 
•  People with disabilities in Indonesia by WHO 2011; 15% 

•  SUSENAS 2009, 33.75% overall disabilities 

•  RISKESDAS 2018, 11 % extremity disability  

•  Needs for the assisted device  
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PROBLEMS 

•  Raw materials for fabricating the assisted device are expensive and imported 
(plastic, fiberglass, carbon fiber, silicone above IDR 1jt /m2) 

•  The proper assisted device (materials, technology, design) for people with 
disabilities are not affordable by the society. 

•  Expensive Assisted Deviceà the society is not wearing the assisted 
deviceàproductivity        àeconomic 

•  When they go to unprofessional foot maker ???, unknown materials, comfortabilty, 
health safety ??? 



PERSPECTIVE FROM THE SOCIETY 

•  Considered a weed 

•  Disrupting fishery commodities 

•  Fast evaporation of water 

•  Has a low economic value 

•  Is garbage 



COMMON PROSTHETICS SOCKET  
MADE OUT OF PLASTIC  





SOLUTION :  
WATER HYACINT AS REINFORCEMENT COMPOSITE 
MATERIALS 

Fresh Plant  Dried Proccess Weaving laminated 

socket 

assembly 
users 



WHY MUST BE WATER HYACINTH 

•  Is a natural fiber 

•  Go Green, this fiber can be composed by nature 

•  The production process is easy to apply and has economic 
value 

•  Empowering the community 

•  Not as rubbish but as a solution 

•  Used as other things in the form of household industries and 
handicrafts: bags, sandals, mats, etc. 
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FAILURE ANALYSIS 

• Maximum stress theory 

• Maximum strain theory 

• Possibility modes of failure: 
• First – Ply Failure 
• Ultimate Laminate Failure (ULF) 

• Inter – laminar failure 







RESULT OF TENSILE TEST 

• composition water hyacinth : matrix = 80 : 20 

• 4 layer Arah serat	 Nomor 
Speciment	

Tensile 
strength (�) 
Mpa	

Rerata  
tensile 
strength 
(�) Mpa	

Maximum 
Load (Kg)/
mm2 
 	

Rerata 
maximum 
Load (Kg)/
mm2	

Arah serat 
0º	

1A	 42.4	 44.10	 122	 138.6	
1B	 46.02	 157	
1C	 43.9	 137	

Arah serat 
45º	

2A	 47.5	 47.19	 172	 168.6	
2B	 46.02	 157	
2C	 48.06	 177	

Arah serat 
90º	

3A	 46.02	 46.34	 157	 160.3	
3B	 47.5	 172	
3C	 45.5	 152	

Nyglass 
fibre	

4A	 43.9	 42.93	 137	 127.1	
4B	 42.4	 122	
4C	 42.5	 122.5	



RESULT OF FLEXURE TEST 

• Composition of fibre with 45° : matrix = 80 : 20 

• 4 layers 
Jenis Komposit	 No Spesimen	 Maksimum Strain 

Nilai Kelenturan 

(%)	

Modulus of 

Rupture (MoR) / 

Nilai Patahan (N/

mm2)	

Maksimum 

Force (N)	

Serat 45º	 E 45 1	 2.75653	 20.2013	 128.125	
E 45 2	 5.52325	 21.9643	 120.313	
E 45 3	 3.52984	 23.4091	 117.188	
E 45 4	 4.06293	 23.7069	 129.688	
E 45 5	 5.77104	 23.8955	 151.563	
E 45 6	 4.13012	 25.6649	 148.438	
E 45 7	 3.32711	 20.3639	 142.188	
E 45 8	 3.62162	 23.3749	 148.438	
E 45 9	 3.97362	 19.8024	 148.438	
E 45 10	 3.21202	 24.2178	 139.063	

Rerata	  	 3.93828	 82.698	 178.125	



LAMINATING PROCESS OF SOCKET 
PROSTHESIS 
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