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Introduction 
Metal working is the process of working with metal to create individual parts , 

assembling or large Scale  structures. 
  The term cover avoided range of work from large shapes to prices engine parts 

and delicate jewelry. It therefore includes a correspondingly wide range of 
skills ,process and tools. 

Metal working is a size, art, hobby industry and trade its historical roots span 
culture, civilization and millennia.  

Metal working has evolved from the discovery of something various ores 
producing malleable and ductile metal useful tools and adornment. Modern 
metal working process though diverse and specialized  can be categorized as 
forming, cutting or joining process. 

Today's machine shop includes a number of machine tools capable of creating a 
prices useful workplace.    



OBJECTIVE
Generally,  the study was conducted to determine the present manufacturing 
 process practices in metal production in Amhara region, Arerti District.

 Specifically, this aims to:
 Discuss the present metal products manufacturing process  practices in 

metal  production for light manufacturing.
 Identify  the Value Chain (AS IS)  in Arerti SE metal production.
 Compare the Value Chain (AS IS) to that of the Benchmark IN     
   Small industries.
 Identify the gaps and constraints in attaining high productivity.
 Identify and recommend technologies that will improve light 
   manufacturers practice & increase product quality and productivity.



Fact and Figure 
No Countr

y 
Annual metal 
production 

Quantity Benchmark 

1 China  Crud  steel 
production

 Total export 
 Steal use 

 626 .7 m   metric 
tones 

 24 m  metric tones 
 576 m metric tones 

2 Japan  Crud  steel 
production

 Total export 
 Steal use 

 109.6 m   metric 
tones 

 33.3 m   metric 
tones 

 63.8 m   metric 
tones 

3 USA  Crud  steel 
production

 Total export 
 Steal use 

 80.1m   metric 
tones 

 8.5 m   metric tones 
 9.2 m   metric tones 

Benchmark 
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Metal Production Value Chain (GAP)
Shaping Assembling Finishing Transportation
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,

Technology Identified (80)

TECHNOWARE (24) HUMANWARE(23) INFOWARE(20) ORGAWARE(13)
Raw Material 
Selection

 1. Material testing machine Units of competence 
          - Machine operation skill.

• Material selection method 
manual.

• Standard material store 
should be organized.

Design 2. Drawing instruments
     Soft wares like Auto Cad, Solid 
work and Catia. 

Competence on:
  - Interpreting working drawing
  - Prepare basic engineering
  - Perform advance engineering 
drawing.

• Drawing manuals 
• Drawing soft ware 

guides(help)

• Prepare drawing center

Measuring 3. Measuring tools like calipers, 
micrometers , tap rule 
 

• Measuring and reading skills • Prepare measuring 
instruments manual.

• Measuring and reading 
techniques manual.

• Arranging tools room and 
shelf.

Lay out 4. Laying out tools like scriber, try 
square

• Skills on interpreting  working lay 
out.

• Principles and techniques of 
 work piece lay out manual.

• Prepare standard work shop 
lay out.

Cutting 5. . Hand Shear.
       . Foot shear.
       . Hydraulic shear.
       . Circular shear.
       . Cut  off machine.
       . Power hack saw.

• Competence on: 
   - Cutting sheet metal.
   - Operation of  metal cutting 

machines.

•  Operation of metal cutting 
machine manual.

. TVET colleges train SMEs.

Bending 6. Folding machine.
    . Three roller bending machine.
    . Seaming machine.
    . Metal art machine.

• Skill on operating different types of 
bending, seaming and metal art 
machine.

• Operational procedures and 
techniques of bending, 
seaming and metal art 
manual.

• TVET Colleges and Metal 
industries  to manufacture 
bending, seaming metal art 
machines.

Drilling 7. Hand drill
   . Bench drill.
   . Floor drill.
   . Radial drill

• Operating drilling machines skill • Drilling work piece and 
techniques manual. 

• Machine operation manual.

• TVET Colleges and Metal 
industries  to manufacture 
bending, seaming metal art 
machines

Welding 8. Single phase welding machine.
     Three phase welding machine.
     Welding safety equipments.

• Competence on:
 Operating welding machine.
 Performing oxy acetylene welding.
 Using safety equipments.     

• Operation and techniques  
of welding machine manual.

• Industries can manufacture 
welding machines.



TECHNOWARE HUMANWARE INFOWARE ORGAWARE
Assembling  9. • Skill on assembling procedure. • Assembling techniques 

methods manual. 
• Prepare assembling area

Grinding 10. . Hand grinder
       . Bench grinder.
       . Surface grinder.
       . Grinding safety equipment.,

Competence on:
  - Performing bench work.
  - Operation of grinding machine  skill.

• Perform bench work 
manual.

• Operating grinding manual.

• TVET colleges and SMEs 
manufacture grinding 
machines.

Painting 11.  Compressor, brush
 

• Painting products skill • Prepare painting  manual. • Arranging finishing.

Quality control 12.  Different inspection & testing  
machine

• Product quality control skill. . Product quality control 
techniques manual.

Storage 13.  Shelf
      Raw material store

• Skills on material handling system.
• Kaizen training

• Material handling manual •Prepare materials and hand 
tools store.
• Finished products  store.

Marketing •   Entrepreneurship training • Internet 

After sell service • Maintenance training • Maintenance manual
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 Metal Engineering  ፡ Value chain for Metal Products. Metal Engineering  ፡ Value chain for Metal Products.

The Results  that come from bench marking 

R.N  Outputs  Outcomes  Impact
1 Increased metal products Higher market needs 

Increase market linkages 
2 Produced attractive designs Attractive designs 

3 Higher job opportunity Create new job Reduced jobless powers 

4 Quality finishing Attract customers Increase market linkages 

R.
N

Indicators Measurements Bench Marks As Is

1 High metal production Number of products High Low

2 High customers need to buy metal 
products.

Strength High Durability Less Durable

3 Increase skills for the person Ability Skill full ability Unskilled man 
power 

4 Save product  cost & increase production Time Less High

5 Quality of metal products  Quality High quality Less Quality

The changes that come from bench marking 



Evaluation of the value chain analysis

Ethiopia is good for metal production. 
poor in metal  production in international market 
Least in metal manufacturing process.

Constraints contributing to these facts are:
In adequate technological inputs.
Lack of skills on metal product manufacturing  technique.
Poor quality of products.  
Poor marketing network.



Planning 
Acquire technology
o Copy from already imported or From internet. 
o Prepare drawing, specification and produce 

(prepare drawings at TVET, produce prototype in TVET. Initiate joint 
action plan) 

. Marketing plan
o      preparing brochures 
o      client satisfaction

 



OTHER TECHNOLOGIES
TECHNOLOGIES

tecnology.docx


New TECHNOLOGIES
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