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


 (National Skills Strategy) 


 TVET 





 







 





 TVET 











 




 



 

 




 



 80   
  (6) 

 1 
 2 
 


 3 

 4 
 5 

 6 









1  1 

  

2  1

2 
2  2

3 
5  3

5 
5  4

5 
6 

6 

8  2 

 

9  1

9  
12   2

12  
14   3

14  
17  4

17  
20 


 5

20  
21  


 6

21  
26  


 7

26  



29 

 8

29  
31 

32 

33  

 3 

  

34  



1

42 
47  


 2


47 

48 

50  

 4 

  

51    1

52 
54   2

55 
57  3


57 

58 



59  

 5 

  

60  




1

61 
64  





2

64 
65 

66 

67  6 

  

68 


1

70 
71  2

71  3

72  4

72 

73 



1 


Comply with Personal Health and Safety Guidelines

(Objectives) 








    

 PPE 
   

   

3  



1 



 1 
(Identify personal hazards at workplace)

(Learning outcome 


 Personal Hazards 




(Personal Hazards) 




(Basic Types of Personal Hazards) 


Biological Hazards 





Chemical Hazards 


Physical Hazards 

 






Safty related Hazards 


Psychological Hazards 


 PPE  2 
(Apply personal protective equipment (PPE))

(Learning outcome 




3  



2 





(Personal Protective Equipments (PPE) 

 (Personal Protective Equipments (PPE) 


 Ear Plug  Mask  Safty Glasses

 (Personal Protective Equipments  

 1 



 Ear Plug  Mask  Safty Glasses 


3  



3 










 2 

 Mask  Safty Glasses 



 Source 




 



 3 

 Mask  Safty Glasses 

3  



4 

 


 Jig's




 






Filter Paper








Rolling Machine
















 4 

Fire 


 Mask  Safty Glasses  
 Extenguisher











(Comply occupational safety and health (OSH))  3 
 Chemical Safty 




 safe handling 





 MSDS 

(Learning outcome 





3  



5 





 4 
(Dispose hazardous waste/ material(s) from the designated area.)

(Learning outcome 













3  



6 




 
 

 
 


 
 


 
 
 

 
 
 
 
 
 

 

 
  
 
 
 
 

 
 Source   

 
 
 
 

 

3  


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2 


Perform Pretreatment of the Jewellery Article

(Objectives) 

 


 






Learning Outcomes 
 




 
 




  



 





 
 





 
 
 


 

 



 

3  



8 



1 


Assess surface qulaity of the Jewellery Article

(Learning Out Comes) 
 




 
  

 Buffing  



 
 

Electroplating  




 Current  






Defects 


 



 



1 

Check surface defects at jewellery 




 Tweezers 


 1

 2

 3

3  


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Reducing Agents





  


 Crucible 









 Flux





 









2 

To Remove Defects 


  









  1

  2

 3

3 
Use of Buffing Machine  




  
 

 

 




  Wheels  


 





 Wheel  


 

 1

 2

 Wheel  
 3

 
 4

 5

3  


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4 

Inspect the Faulty Hinges and Solderd Joints  





 1

3  


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 


 Jig's




 






Filter Paper








Rolling Machine









2 


Perform Steam  Cleaning

(Learning Out Comes) 
 




 
 

Steam Cleaner 
 




1 

Installation of Steam Cleaner 





 1

 2

 ON  3

 4

 ON  5

 6

2 

Cleanig with Steam Cleaner 


 Tweezers  



 

3  


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
 ON  ON  1

  2


 54  3

 Short  4

 5




 Latax   6

3  


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3 
  

Cleaning with Ultrasonic Machine

(Learning Out Comes) 
 




   
 
 



 


 

 

Ultrasonic Machine 


Installation of Ultrasonic Machine 
 1

 2

 3

 4







 


 5

 6

 7

1 

Preparation of Solutions for Ultrasonic Machine   





 1



3  


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2 
Adjustment of Temperature and Frequency 





 1














 2

3 
Fix Jewellery Pieces on Jigs to Dip in Machine 


 






 



  1



4 
Rinse Article in Clean Water  


  

3  


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
 1

5 

Inspection of Jewellery after Cleaning 


 Tweezers   


 1



3  


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4 


Perfom Alkaline Cleaning

(Learning Out Comes) 
 




 
 
 
 



 


 

  Distilled Water  

Alkaline Solution 
 pH Value 



1 

Preparation of Alkaline Solution 


  


 1

2 
Label Solution Container with Hazards of Ingredients 







3  


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
 1

3 

Fix the Article in jigs to clean in alkaline solutions  


 





 






 



 1

4 
Rines with clean water 


 Distilled Water 


 1

3  


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5 


Perform Electrolytic Cleaning

(Learning Out Comes) 
 




 
 
 
 

Electrolytic Cleaning 
 DC Current 



1 

Preparation of Electrolytic Solution 


  


 1

3  


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2 

Connect Jewellery Article with Electrode 


  


 


 1



3 

Set the Current Power  


 



  


 1



3  


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4 

Electrolytic cleaning for Jewellery with specific time 





 



  


 1

 

3  


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6 
 




Perform Acid activation of the surface

(Learning Out Comes) 
 




 
 
 
 
 

1 

Prepare recipe of the acidic cleaning solution 





 Sulphuric Acid  7.5%  1

3  


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2 

Mix ingredients in Water 





 1

3 
Label the Solution 









 1

4 

Hang the Jewellery Article in jigs  






3  


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



























  



 


 1

5 
Rinse the Jewellery with Distilled Water  





 1

3  


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7 
 




Perform Electroless Plating on Complex Jewellery Articles

(Learning Out Comes) 
 




 

 

 

 
 
 



 


 

 

 

Electroless Plating  




 







 



1 

Prepare Recipe of the Electroless Plating Solution  




 





 


 1

  

2 
Prepare of Solutions for Electroless Plating  





 




3  


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
 1



3 

Label Solution Container with Ingredients and Hazards 





 1

4 

Fix the Articles in Jigs and Perform Electroless Plating  


 


 





 






 


 






3  


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
 


 1



5 

Rinse Articles with Distilled Water to Remove Solution  






 


 



 

 1

3  


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8 
 






Perform Masking for Multi-Tone Plating

(Learning Out Comes) 
 





 


 



 

Masking 



   




 





1 

Prepare Masking Paint 



 Thinner 

















 1



3  


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2 

Perform Masking on Required Portion of Jewellery 











 




 1






3 
Hangup the Article for Drying after Masking 




Hot Air  



3  


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




 

 1


 





 



























 




 





3  


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

 
Silicon polisher  Tri-poly  

  
  


   
  








 pH   
 7  pH  pH   

 pH  
 7  pH  

 pH  
 7  pH  

 
 pH  

 

 

 




  



 Rinsing  
 Rinsing  



 
 1510  

3  


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 
 6020  

 
 


 

 


 

 

 


 

3  


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3 

 



Performe Electroplating
(Objectives) 








 







 




 



  
 


  

 

 

 

 

3  



33 



1 
 




Perform Electroplating

(Learning Out Comes) 

 



 Setup  



 
 Current Density 



 


 pH  Permaters  


 

 Cathode  Anode  



 


 

 




 

Electro Chemistry 
 Electrical Energy  Chemical Energy 



Electrolyte 



 +ve  Ions 





 -ve 


 












 NaCl 



 Cl-  Na+


Electric Current 


Types of Currunt 
DC Current    1

 Direct Current 

AC Current  2

 




3  


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






 Alternating Current

Ampere  


 Ampere  


Current Density  



Ampere per  


 


  Square Meter

I/A =  



Ampere  = I

Square Meter  = A

Voltage 




 Volt 


 Voltage 





Elecctrodes 
      


  

 Cathode 
 Anode  


 Anode
 Anode 

Soluable Anode 


 1

Insoluable Anode 


 2







 Soluable Anode




 




 Insoluable Anode  









  

Electro Chemical Cell 
 




Electrodes  Rectifier  






 




Rectifier  



 



 


 


 





 



 DC  AC 1

3  


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  





 Ammeter


 






 

 






 Voltage  





 2

 Ampere  

 3

 





Agitation 












 















 



 Deposit  Ions  




 

 














  

pH 
pH   pH  Neutral  Basicity  Acidity 

 pH  H+ 
 Acidic Solution  pH 
 Basic Solution  pH 

 Neutral  pH 

3  



36 

 
 









Levelers 
 


 




 


 

 

 Levelers  







Brightners  
 Brightners  

Electroplating Temperature  




 


 




Water Rinsing of Jewellery Aritcles 
 


 





Alloy 

 Alloy 

Karat 
22  22  24 Fine Gold 

 9  12 14 18 21  Alloying Metals 


 

Karat Bath 
 




Control the Thickness of Plating Layer  




 





Plating Time  




 1

Electrolyte Concentration  2

Current Density  


 3

Oxidation Reaction








 


Reduction Reaction



  

3  



37 

 









 PPE 




   
  

Electroplating  




 




 



 

 Deposite 


 1

 2

 

 

 





stirrer

Electroplating workstation

3  



38 


: 

200-250 g/L

: 
45-90 g/L

: 
2-5 A/dm

2

 



 
20-25 g/L

 
30-35 g/L


15 g/L


15 g/L


1-3 A/dm2



Graduated cylinders 

Measuring cylinder / Beakers

Digital balance 

3  



39 


 


225-400 g/L


30-60 g/L


30-45 g/L

pH

2-4.5


2-5 A/dm2



Polishing tumbler 

Digital thermometer

Pen plating unit

3  



40 




 

5-7 g/L


40-50 g/L


1-3 A/dm2

pH

11-14



 

 
3-4 g/L


35-50 g/L


1-5 A/dm2

pH

8-11



Specific gravity meter

pH meter

Thickness guage

1 

Perform Electroplating of Copper on given Jewellery Article  




 



 









3  


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


 

2 g/L

 
10-15 ml/L


1-3 A/dm2

pH

1-3



 H2SO4    CuSO4 


 


 1

 

 2

 


 3

 4025  

 4

  


  5




 ON  



 6

 

 7

 

 8


 


 


 


 1













 2

2 

  



Perform Electroplating of Copper Cyanide on given Jewellery Article


 






  


  


 1

 

 2

3  


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 


 3

 6040  

 4

 


 5




 ON  



 6

 

 7

 

 8


  


 


   1













 2

3 

Perform Electroplating of Nickel on given Jewellery Article  




 









 


   1

 

 2

 


 3

 6045  

 4

 


  5




 ON  



 6

 

 7

 

 8


 


 


 1













 2

4 

3  


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Perform Electroplating of Silver on given Jewellery Article  




 



 











 


 


   1

 

 2

 


 3

 30 25  

 4

 


  S.S 5




 ON  



 6

 

 7

 

 8


 






 1













 2


 

 Cyanide    



5 

Perform Electroplating of Gold on given Jewellery Article  

  


 






 


 


   1

 

 2

3  



44 



 


 3

   3025  

 4

 


  S.S 5




 ON  



 6

 

 7

 

 8


 pH  pH  1













 2

6 

Perform Electroplating of Rhodium on given Jewellery Article  

  


 






 


 


   1

 

 2

 


 3

 30 25  

 4

 


 







5




 ON  



 6

 

 7

 

 8


 

 1













 2

3  


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3 
 




Karat Plating of Jewellery Articles

(Learning Out Comes) 

 



 Setup  



 
 Current Density 



 


 pH  Permaters  


 

 

 09 12 14 18 21 22 

 Pink Gold  Red Gold    Dead Leaves Gold  Rose Gold  
 


 Green Gold 

 

 









 





 




 

 




 



3  


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

 

 

 

 


 




 Substrate  


 

 

 

 
 
 
 

 

 

 

 

 





 

 

 

 

 

 pH 













 

 



  
 




  
 





Grain 

 
 


 

 

 
 

 
 

3  


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 

 

 

 

 
 

 

 

 

 



 

 

 

 

 

 

 

 

 



 Hull Cell 


 



 

3  



48 



3  


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4 

 



Performe Post-treatment of Plated Article

(Objectives) 
Electrophoretic  Inorganic  Organic  







 




  
 

  
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1 


Apply Inorganic Protective Coating

(Learning Out Comes) 

 







 Organic Solvent 



 
 Ultrasonic Cleaning Machine

 
 


 
 Cure  

Inorganic Protective Coating 


 





Masking 



 




 






 



To Cure 
UV 

 Light


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






1 

  



Perform Removing of Masking and Ultrasonic Cleaning


Thinner 


  1

 


 2




 3

 4


 5

2 


Preparation of Inorganic Protective Coating Solution


 Thinner 


  1

  2

 3

  4
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

















3 


Perform Inorganic Protective Coating on a Jewellery Article





   1

  

 2

  3

  4

 5
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






2 


Apply Organic Protective Coating

(Learning Out Comes) 

 







 Organic Solvent 



 
 Ultrasonic Cleaning Machine

 
 


 

UV Light  Cure  


Organic Protective Coating 
 Solution  Organic Solvent 


 



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








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1 





Perform Removing of Masking and Ultrasonic Cleaning


Thinner 


 1




 2




 3

 4


 5

2 


Preparation of Organic Protective Coating Solution




File *PPicts278c77950b not found.


 1

 2

 3

 4
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3 


Perform Inorganic Protective Coating on a Jewellery Article





 1

 

 2

 3

 4

 5
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3 


Apply Electrphoretic Composite Coating

(Learning Out Comes) 

 







 Organic Solvent 



 
 Ultrasonic Cleaning Machine

 
 
 


 

 Cure  

Electrophoretic Composite Coating 
 Electropherotic composite coating 

 Organic 




 Organic  



 



 Electrophoretic  Inorganic 
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

 

 

 

 



 

 

 



 

 



 Protective Coating  
 Protective Coating  

Organic  
Inorganic  

Electrophoretic Coating  

 
 
 




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5 

 



Recover Precious Metals (Gold, Silver and Rodium) from used Electroplating Solutions

(Objectives) 
 





 




 

 








 

3  


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1 
   




Recover Precious Metals (Gold, Silver and Rodium) from used Electroplating Solutions

(Learning Out Comes) 
 




 
 
 
 

 
 

Neutralize waste solution 
 




 



 


   




Metal Precipitation 
 




   Precipitation 











 Reducing Agent  




 Reducing Agent 


Filter and Dry Metal Residue 








 



  










Melting of Metal Residue  






 


 Crucible  




3  


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Reducing Agents





  


 Crucible 








 Flux





 









Ingnot for Refining 


1 
 (Neuterlized Electroplating Waste Solutions)  





pH  

  


 1

 2

 pH  pH paper  3

 8-16  4

 7  5

2 
Metal Precipitation 


 




3  


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
 




  
 

 


 
 











   


 Percipitation 











 1

 Reducing Agents  2

 Reducing Agent  3

 4

3 
Filter and Dry Metals 




 Filtration 



 1

 2

 3

3  


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 









 4

 5

 6

 6

 7

 8

 9

4 
 (Melting of Metal Particals) 


 


 1

 2

 3

   4

 5

 6

3  


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 


 Jig's


 





 





 





Filter Paper










Rolling Machine









2 
 




Recover Precious Metals (Gold, Silver and Rhodium) from Jig's Waste

(Learning Out Comes) 
 




 
 


 

 
  

Melting of Jig's Waste 
 


 


 


 


 




 




 





Metalic Bar for Refining 





1 
 (Melting of Jigs waste) 

 





 


  

3  


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
 


 1

 2

 3

 4

 5

2 
Refinging of Metallic Bar 









 1






 2

 3

 4



 



    





3  


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

 Precious Metals  

 

 

 


 




 


 Precepitating or Reducing Agents 







 



 


 





 
 7  pH 



 
 Strong Base  

 salt 
HCL+NaOH=NaCl+H20 

 Metal Precipitants 





 








 


 





















 Precipitation 










 










 


 














 Alloyed  








 

 





3  


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6 


DEVELOP ENTREPRENEURIAL SKILLS

(Objectives) 





 




    


   

   

3  


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1 


(Develop self against skills and attributes required for entrepreneurship)






(Entrepreneurship) 






(Personal Objectives 




(Self Assessment 



3  



68 



(Deming Cycle  




 
















(Act 




(Persoanl Strength and Weaknesses 





3  


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:1 

(Personal Ojectives 
 








2 

(Self Assessment 
 


(Personal Strengths 







(Personal Weaknesses 






3  


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2 

Collect information on viable business ideas 







(Market Sruvery 












3 
(Collect information on various funding sources) 







:1 

(Internal Rate of Return 
 IRR   


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Years (n) (Cn 
0 -123400

1 36200

2 54800

3 48100

NPV= -123400 + 36200/(1+r) + 54800/(1+r)squire  +  48100/ (1+r)cube = 0

:4 

(Finalize the business idea) 













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

 Entrepreneurship  
 


 
 

 
 Customer Centric approach  

 
 

 
 

 
 










 










 






 



3  



73 




	0
	1
	2
	3
	4
	5
	6
	Blank Page
	Blank Page



