
 

 

 

 

 

 

 

 

 



 

  



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 : ملخص

في صنع خيوط الطباعة ثلاثية الأبعاد بطريقة   PETهذا المشروع يستكشف استخدام تدوير زجاجات 
مبتكرة للتصدي للمخاوف المتزايدة بشأن البيئة والاقتصاد. من خلال تحويل هذه النفايات  

البلاستيكية إلى موارد قيمة، يهدف المشروع إلى خفض البصمة الكربونية لإنتاج الخيوط بالإضافة  
ثية الأبعاد المتنامي. يركز المشروع على تصميم إلى تقديم بديل اقتصادي على سوق الطباعة ثلا

والتحليلات الدقيقة لخصائص الخيوط المنتجة، بما في ذلك    PETجهاز فعال لإعادة تدوير زجاجات 
يًا. الهدف الرئيسي من المشروع هو تصميم وتنفيذ  ABSو  PLAمقارنتها بالخيوط  المتوفرة تجار

خيط بجودة عالية للاستخدام في التطبيقات الصناعية الجهاز واختباره، بالإضافة إلى إنتاج ال
 والإبداعية. 

خصائص   , اختبار الجهاز وتصميم , خيوط الطباعة ثلاثية الأبعاد PET ,  تدوير :الكلمات المفتاحية
 ABSو  PLAو  PETمقارنة بين الخيوط ,  الخيوط المنتجة
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Figure 1 :Scheme  Processes and manufacturing techniques [2].   
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Figure 2: 3D printers type 
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Figure 3 :   3D printing process. 
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Figure : 4 FDM  Scheme 
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Figure 5:3D printing materials used. [8] 
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Figure 6: 3D Printer Filament Trends: November 2017. [11] 



 

24 | P a g e  

 



 

25 | P a g e  

 

 

 [12 , 13]  



 

26 | P a g e  

 

 [14 , 15 . 16. 17]  

Figure 7: Representation of the two enantiomers of lactic acid: L-lactic acid 

and D-lactic acid. [12]   
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Table 1:PLA Properties [18. 31.34]and Printing settings[19] 
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Figure 8 : Structural chemical formula of ABS 
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Table 2:ABS properties [21, 32] and printing settings [22] 
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Table 3: PET properties [26] 

Figure 9:Polyethylene terephthalate motif in its molecular structure. [24]. 
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Figure 10: Photo of plastic waste taken at Bourawi Ammar residence 
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Figure 11: PET Machine 
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Figure 12: Perspective drawing technique of PET machine 
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Table 4:3D Printed parts of the machined 
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Figure 13: 3D CAD  machine assembly 
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Table 5:The Non-3D Printed Parts (SOLID) 
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Table 6:The Non-3D Printed Parts (Electronic) 



49 | P a g e  

 

  



50 | P a g e  

 

Table 7:Mechnical Parts Assembly 
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𝑺 = 𝟎. 𝟖𝝅
𝑫𝟐

𝟒
𝟎. 𝟖𝟓𝝅

𝟏.𝟕𝟓𝟐

𝟒
𝒎𝒎𝟐

𝑆1 

𝑺𝟏 = 𝑾 × 𝑻--------(2) 
 

𝑆1 = 𝑆

𝟐. 𝟎𝟒 = 𝑾 × 𝑻

 𝑾 =
𝟐. 𝟎𝟒

𝑻
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Figure 14:Scheme of electronic circuit 
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Table 8: "Electronics Parts Assembly 

• 

• 
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Table 9:Machine datasheet 

Figure 15: The real model of the Pet machine after assembly 
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Figure 18: Final result (smooth bottle) 

Figure 16 :Mount the  bottle into drill chuck Figure 17:Expose the bottle to a stream of hot air
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Figure 19 : Cutting the bottle with cutting device 

Figure20:Cutting the bottom of the 

bottle 
Figure21 : Bottle after cutting Figure 22: Bottle after align the edges 
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Figure 25: Cutting the bottle with cutting device Figure 24: Take measurement of the thickness of the 

bottle 

Figure 23: Cutting the Stripe 



63 | P a g e  

 

Figure 26:The ribbon on the small spool 

Figure 27: Cutting the bottle using gear motor 
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Figure 28: Module 01 

Figure 29: Turn on the machine 
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Figure 30: Set the temperature 

Figure 31: Pulling  the strip manually throw the heat block 
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Figure 32: Pass the filament around the tensioner roller 

Figure 33: Pass the filament around the guiding roller 
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Figure 34: Pass the filament around the winding spool 

Figure 35:Control the velocity 

 of the motor 

Figure 36:The filament pass  

through the hot end automatically 

Figure 37:Storage the 

 filament in the spool 
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Figure 38: PET filament ready for printing 
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(a) 

(b) 

(c) 

Figure 39: Visual aspects of (a) PLA (b) ABS and (c) PET

(a) 

(a) 
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Figure 40: Microscopic comparison between (a) ABS and (b) PET 

(b) 

a 

Figure 41: Printing cubic test with PET 

filament 
Figure 42: Cubic calipration final result 
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Table 10: Slicing Setting for PET filament 

ρ

𝜌 =
𝑚

𝑉

Figure 43:Accurate balance Figure 44: Volume of specimen calculate with Rhino 3d 

CAD Software 
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Figure 45:Tensile test machine with computational treatment 
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Figure 46: ISO 527 Specimens 
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 Table 11:ISO 527 specifications for specimens  

  

Figure 48:Tensile test specimens’ elaboration 

Figure 47:Schematic representation of standard tensile test specimens 
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Table 12 :Printing parameters for specimens of (1) PLA, (2) PET and (3) ABS 
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Test processing: 

Figure 49: Set settings for the tensile test 

Figure 50: Specimen before tensile test 
Figure 51: Specimen after tensile test 
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Figure 52: PET specimen after tensile test 

Figure 53: INSIZE ISH-PHB Hardness 

measurement device 
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Figure 54: Vicat temperature test machine 
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Table 13: Value of Vicat temperature obtenida form Technical datasheet 

 

₈ ₈ ₄ ₆ ₃ ₃
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Table 14: Density result of experimental and technique datasheet [18, 33,26] 

  

 

Figure 55: Clustered column of density 
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https://jdmeducational.com/what-affects-density-6-factors-to-consider/
https://jdmeducational.com/what-affects-density-6-factors-to-consider/
https://jdmeducational.com/what-affects-density-6-factors-to-consider/
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Figure 56: Tensile test curves 
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Figure 57: Semicrystalline polymer structure. Photo courtesy of Journal of 

Chemical &Research [41] 
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Table 5: Tensile test experimental results 

𝑹𝒎𝒂𝒙

  

Table 16:Tensile test technique datasheet results 

𝑹𝒎𝒂𝒙

Figure 58: Amorphous polymer 

structure 
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Figure 59: Clustered column tensile strength at Yield 

Figure 60: Clustered column Elongation at yield 

 

Figure 61 : Clustered column Tensile module 
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Table 17 :Scale for Shore hardness, and Leeb Scale 
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Figure 62: Clustered column Hardness Shore D Scale 
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Figure 63:Comparison between Polymer Properties 
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Table 8: PET properties and priting settings 
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