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1. Industrial  3    

(   ) 

 

2. Industrial  3    

(   ) 

 

3. Machinery  2    

(  ) 

 

4. Metal Castings Manufacturing Process  6    

(1.  (Sand Casting) 2.  (Shell Casting) 3. 

 (Lost Foam Casting) 4.  (Investment 

Casting or Lost Wax Casting) 5.  (Die Casting) 6.  

(Permanent Mold Casting)) 

 

5.    

(1.  (Turning) 2.  (Milling) 3.  (Drilling) 4.  

(Boring) 5.  (Sawing) 6.  (Etching)  7.  (Electrical 

Discharge Machining; EDM) 8.  (Electropolishing) 9.  

(Laser Beam Cutting)  10.  (Water Jet Cutting)) 

 

6. Hot Forming   

(  (Forging),  (Rolling)  (Extruding)) 
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7. Cold Forming   

(  (Wire Drawing),  (Swaging),  (Roll forming) 

 (Deep Drawing)) 

 

8. Jointing Manufacturing Process   

(  (Welding),  (Soldering),  (Brazing) 

(Adhesive Bonding)  (Mechanical Joining)) 

 

9. Surface Decoration Manufacturing Process   

(1.  (Polishing) 2.  (Abrasive Belt 

Grinding) 3.  (Barrel Tumbling) 4.  (Electro 

Plating) 5.  (Lapping) 6.  (Sand Blast) 7. 

 (Inorganic Coatings) 8.  (Parkerizing) 9. 

 (Anodizing)) 

 

10. Physical Changes Manufacturing Process   

(  (Heat Treatment)) 
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1. Direct Iron Smelting  (  (Sponge Iron)) 

 

2. Indirect Iron Smelting  (  (Pig Iron)) 

 

3. Pig Iron  ( ) 

 

4. Raw material  Blast Furnace  (   ) 

 

5. Reaction  Blast Furnace  Reaction (  

(Reduction)) 

 

6.  (  ) 

 

7. Cast Iron  ( ) 

 

8.  Cast Iron  (1,540 ) 

 

9. Open–Hearth Furnace  (    

) 

 

10. -  (    

 ) 

 

11. Bessemer Furnace  ( ) 
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12. Electric Furnace  (  (Ingot)  

  ) 

 

13. Electrode  Electric Furnace  ( ) 

 

14. Electric Furnace  (3)  (  

  ) 

 

15. Indirect arc Furnace  (40)   (12,000)  

 

16. Induction Furnace  ( ) 
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1. Light Metal  (  ) 

 

2. Alumina  (2,048 ) 

 

3. Aluminium Melting Manufacturing Process  (

 (Electrolytic)) 

 

4.  ( ) 

 

5. Magnesium 90%  (  ) 

 

6.  Copper Metal  (  (Chalcopyrite)) 

 

7. Copper Metal  ( ) 

 

8.  Lead Metal  (      

) 

 

9. Graphite  Electrical Furnace 

    

(  (Borides)  (Carbides)  (Nitrides)  (Silicides)) 

 

10. Metal   (  (Hafnium)  

(Thorium)  (Beryllium)) 
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1. Casting  (  

 (Mould)  (Die) 

 ) 

 

2.  2    

(1.   2. 

 ) 

 

3.   (

 ) 

 

4.  (Solidification)    

(-  

   

-    

 

) 

 

5. Pattern     

(    2  

  (Removable Pattern)  (Disposable Pattern)) 

 

6. Pouring Cup  ( ) 

 Sprue  ( ) 

 Riser  ( )             

 

  



 8

7. Sand Casting  

(  1   

  

 

 2  

  

 1  

 3    

 

  ) 

 

8.  (Shell Molds)   (Vacuum 

Molds  

(    

   

   

) 

 

9.  Lost Wax Casting  

(1.   

  

 

 2.   1  

   

 3.    

 4.     

 5.  

  

 

 6.   

 

 7.  ) 
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10. Low Pressure Die Casting  (

   

) 
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1. Machining Manufacturing Process  (

) 

 

2.  (  

) 

 

3. Tool Bit  5   (     

) 

 

4. High Speed Steel  (HSS) 

 

5. Carbide  (  94%  6%) 

 

6. Milling Machine  4   (1. Plain Milling Machine 2. Universal Milling Machine 3. 

Vertical Milling Machine 4. Special Milling Machine) 

 

7. Milling Cutters  7    

(    Involute Gear Cutter 

  Woodruff Key  Hobbing ) 

 

8.  Milling Cutters  (Woodruff Key) 

 

9. Milling Cutters    (  Hobbing) 

 

10. Drill Bit  (   ) 

 

11. Drilling Machine  4   (    

) 
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12. Blade Hand Saw    (  18 / ) 

 

13. Blade Hand Saw Machine    (  10 / ) 

 

14. Electrical Discharge Machine  (EDM) 

 

15. Wire Electrical Discharge Machine  ( ) 

 

16. Laser Beam Cutting   (  (CO2)) 

 

17. Water Jet Cutting  2   (  (Pure Waterjet) 

 (Abrasive Waterjet)) 

 

18. Water Jet Cutting  (    ) 

 

19. Electrical Discharge Cutting   

(   ( )  ( ) 

  

   

) 

 

20. Nozzle  (  (Diamond),  (Ruby)  (Sapphire)) 
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1. Hot Forming   

(  

(Recrystallization)   

 ) 

 

2. Forging   

(   

) 

 

3. Rolling   

(  

    

) 

 

4. Extruding   

(  

) 

 

5.  Cold Forming   

(    

) 

 

6. Swage Forming  ( ) 

 

7. Swage Forming  (  ) 
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8. Deep Drawing  (  

  

 

 ) 

 

9. Roll Forming  (    ) 

 

10. Extrude Forming  2  (Direct Extrusion  Indirect Extrusion) 
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1. Jointing Manufacturing Process  5   (   

  ) 

 

2. Gas Welding  2   (   ) 

 

3. Electric Arc Welding  8   (  

   

   ) 

 

4. Soldering  ( ) 

 

5. Brazing  9   (  (DFB)  (DB) 

 (FB)  (BB)  (IB) 

(IRB)  (RB)  (TB)  

 (TCAB)) 

 

6. Brazing  ( )  

 

7. Glue  2   (  ) 

 

8. Nature Glue  (  ) 

 

9. Synthetic Glue  (  ) 
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10. Elephant Glue  ( ) 

 

11. Mechanical Joining  (  (Pressing Fit)  (Screw Fastening) 

 Shrink Fit  (Riveting)) 

 

12.  (  Shrink fit) 
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1. Surface Decoration Manufacturing Process  10   (  

    

    

) 

2. Polishing with Sand Paper  (  1000 

  

    ) 

3. Polishing  2   (  ) 

4. Surface Polishing  4   (    

) 

5. Electroplating  (  

  

 ) 

6. Inorganic Coating  ( ) 

7. Paint  4   (1.  2.  3.   4. 

) 

8. Paint Film  (  (Lacquer)  

   ) 

9.  ( ) 

10.   ( ) 
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1.  (

) 

 

2. Phase  (  (System)) 

 

3.  Cooling Curves  

 (  (Eutectic)) 

 

4.  C  0.05–1.5%  ( ) 

 

5.  C  1.5%  ( ) 

 

6. Cementite Iron  ( ) 

 

7.  (6)   (    

   ) 

 

8.  (2)   (  

) 

 

9. Development of Grain Structure  (  

    

 ) 

 

10.  The Iron–carbon Equilibrium Diagram  (3)   (  

 ) 
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1. Heat Treatment  (

 ) 

2. Transformation  (   

 ) 

3. Heating to Steel   (7)   (  

    

  ) 

4.  Heat Treatment  (  T–T–T 

 S) 

5.  Hardening   ( ) 

6.  Hardening   ( ) 

7. Annealing  (   

  

) 

8. Tempering  (   

    

) 

9. Normalizing  (  

 ) 

10. Handening Medium  (5)   (    10%  ) 
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1. Plastic Injection Machine   (  

     ) 

 

2. Plastic Extrusion Process  (  

 (Die) 

 ) 

 

3. Plastic Compression Process  (

) 

 

4. Plastic Transfer Compression Process  (

 

 

 (Cavity) ) 

 

5. Plastic Blow Process  3   (  (Injection Blow Moulding)  (Extrusion 

Blow Moulding)  (Stretch Blow Moulding)) 

 

6. Plastic Thermoforming Process  (

 

 ) 

 

7. Plastic Calendaring Process  (  3  

 2  

) 
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8. Plastic Casting Process   

(

 ) 

 

9.  RIM   

(

  

) 

 

10. Hazard from Plastic Industrial   

(    ) 

 

11. Additive Manufacturing Process  

( )  

 

12. Additive Manufacturing Process  

 (  3 ) 

 

13.  Fused Deposition Modeling  

(  ABS,  (PC),  (PA)  (PS)) 

 

14.  3  

 (  3 ) 

 

15.  3  

(Auto CAD, Solid Work   STL) 

 

 


