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ABSTRACT 

The objective of this paper is to investigate the development of 

mechanical engineering in ancient Egypt through the study of the 

pigments industry during New Kingdom. This study covers the use of 

the ancient Egyptians of a limited number of pigments and how they 

produced wonderful colored applications. Examples of using pigments 

during the 18
th

, 19
th

 and 20
th

 Dynasties are presented with 

identification of the pigments used.  

 

KEYWORDS: Mechanical engineering history, ancient Egypt, pigments, New Kingdom, 

18
th

, 19
th

 and 20
th

 Dynasties. 

 

This is the 85
th

 part in a series aiming at investigating the mechanical engineering technology 

in ancient Egypt. It investigates the application of the pigments production in ancient Egypt 

during the New Kingdom and how they could generate wonderful products and painted 

images in tombs and temples. The colors of their applications were really wonderful and 

could sustained environmental effects for thousands of years and look as they are painted 

now.  

 

Hassaan, 2019 studied the pigments industry in ancient Egypt during both the Old and 

Middle Kingdoms. He presented a detailed survey for the studies covered the pigments 

industry in ancient Egypt published during the period from 2001to 2019.
[1]
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Pigments Applications during the 18
th

 Dynasty  

The 18
th

 dynasty was the first dynasty of the New Kingdom continued from 1550 to 1292 

BC.
[2]

 As the 18
th

 Dynasty was the wealthiest Dynasty in ancient Egypt, it is expected to find 

wonderful applications on using pigments of all types as will be illustrated by the following 

examples: 

- The first example is a sarcophagus of a young Queen from the 18
th

 Dynasty (1550-1293 

BC) in display in the Luxor Museum of Ancient Egyptian and shown in Fig.1.
[3]

 The 

designer used a limited number of pigments to produce a wonderful painted wooden 

coffin simulating the diseased young Queen. He used the Egyptian blue, red, white and 

black pigments. 

- The second example is a 22 mm height carnelian turtle amulet from the 18
th

 Dynasty 

(1550-1460 BC) in display in the Metropolitan Museum at New York and shown in 

Fig.2.
[4]

 The turtle was cut and carved from one piece of red carnelian without any 

decorations or painting.    

      

                   

Fig. 1: Sarcophagus of a Queen from 18
th

 Dynasty.
[3]

 Fig. 2: Carnelian amulet from 18
th

 Dynasty.
[4] 

 

- The third example is a faience plate with blue glaze from the 18
th

 Dynasty (1550-1450 

BC) in display in the Walters Art Museum at Baltimore, USA and shown in Fig.3.
[5]

 The 

designer used two levels of the Egyptian blue, light one for the background and a dark 

one for the plant decorations inside the plate.  

- The fourth example is fish-shaped decorated vessel from the 18
th

 Dynasty (1549-1292 

BC) in display in the British Museum and shown in Fig.4.
[6]

 This is a master piece in the 

ancient Egyptian art and technology. The designer used two levels of the Egyptian blue, 

black and one level of the red pigment. Eventhough the number of colors are limited, 

however the product is really fantastic.  
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Fig. 3: Faience plate from the 18
th

 Dynasty.
[5]

 Fig. 4: Fish-shaped vessel from the 18
th

 Dynasty.
[6]

  

 

- The fifth example is a colored relief for Queen Ahmose-Nefertari, mother of Pharaoh 

Ahmose, the founder of the 18
th

 Dynasty (1549-1514 BC) in display in the Egyptian 

Museum at Berlin and shown in Fig.5.
[7]

 The designer used the black pigment for the 

Queen's skin, two levels of the red pigment for her crown, necklece and bracelets and the 

white and blue pigments for her dress and blue and red for her flail. 

- The  sixth example is an amphora-shaped glass perfume bottle from the 18
th

 Dynasty in 

display in the Metropolitan Museum of Art at New York and shown in Fig.6.
[8,9]

 The 

designer used a limited number of pigments to produce such a magnificant product. He 

used two levels of the Egyptian blue, black and yellow pigments. I didn't know how could 

they do it bearing in mind that this is a glass product. When I was preparing my paper 

about the glass industry in ancient Egypt (Part XVI.
[10]

) I sent to two professors 

specialized in glass science and glass technology asking about the manufacturing of this 

product. Both replied that it is not their specialization. I asked a frient who was a former 

Minister of Industry in Egypt, he said it is secret !!.  

 

                            

Fig. 5: Queen Ahmose-Nefertari from 18
th

 Dynasty.
[7]

 Fig.6: Glass bottle from 18
th

 Dynasty.
[9] 

 

- The  seventh example is a pottery storage jar from the tomb of Architect Kha, Overseer of 

Works during the reign of Amenhotep II and Thutmose IV Pharaohs of the 18
th

 Dynasty 
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(1425-1350 BC) in display in the Egyptian Museum at Turin of Italy and shown in 

Fig.7.
[11]

 The designer selected a limited number of Egyptian pigments to paint the 

pottery jar with scenes, symbols and patterns. The pigments used were the Egyptian blue 

(two levels), green, black and white.  

- The eighth example is a scene from the tomb of Khaemouaset from reign of Amenhotep I, 

the 2
nd

 Pharaoh of the 18
th

 Dynasty (1524-1503 BC) in West Thebes (Der Abu el-

Naga.
[12]

 The designer used the red, blue, white and black pigments. 

 

          

Fig. 7: Pottery jar of Kha from 18th Dynasty.[11] Fig. 8: Scene from Khaemouaset tomb from 18th Dynasty.[12] 

 

- The ninth example is an 80 mm height glass vessel from the 18
th

 Dynasty (1450-1350 

BC) in Walters Art Museum at Baltimore and shown in Fig.9.
[13]

 Again this is a 

wonderful  designed, decorated and produced glass vessel. The designer used different 

levels of the blue pigment besides white and reg pigments. The decorations are 

marvelous. 

- The tenth example is a paint palette for Amenemope, Vizier of Pharaoh Amenhotep II of 

the 18
th

 Dynasty (1427-1401 BC) in display in the Cleveland Museum of Art at Ohio  and 

shown in Fig.10.
[14]

 The palette housed blue, green, red and black pigments. 
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Fig.  9: Glass vessel from 18
th

 Dynasty.
[13]

    Fig.10: Paint palette from 18
th

 Dynasty.
[14] 

 

- The eleventh example is a faience vase inscribed for Pharaoh Amenhotep II of the 18
th

 

Dynasty (1427-1400 BC) in display in the British Museum and shown in Fig.11.
[15]

 The 

whole body was colored by the Egyptian blue while the two cartouches of the Pharaoh 

were painted in black. 

- The twelfth example is a grapes scene in the tomb of Sennefer, the Mayer of Thebes 

during the reign of Pharaoh Amenhotep II of the 18
th

 Dynasty (1425-2398 BC) shown in 

Fig.12.
[16]

 The designer used only one level of the yellow pigment and a black pigment. 

 

             

Fig. 11: Faience vase from 18
th

 Dynasty.
[15]

   Fig.12: Grapes scene from 18
th

 Dynasty.
[16] 

 

- The thirteenth example is a pottery storage jar from the tomb of Architect Kha from the 

18
th

 Dynasty (1425-1350 BC) in display in the Egyptian Museum at Turin and shown in 

Fig.13.
[17]

 The whole body was painted by a yellow pigment and the shoulder and bottom 

parts were decorated by plant motifes using blue, red and black pigments. The mouth and 
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neck were painted using the Egyptian blue pigment.  

- The fourteenth example is a colored scene in the tomb of Sennefer, the Mayer of Thebes 

during the reign of Pharaoh Amenhotep II of the 18
th

 Dynasty (1425-2398 BC) shown in 

Fig.14.
[18]

 The combination of pigments used in painting the scene generated a wonderful 

piece of art showing the Mayer setting and reflecting the glory of his country Egypt. The 

designer used different levels of the red pigment, white, black, blue and grey (black-white 

mix) pigments. 

 

      

Fig. 13: Pottery jar from 18
th

 Dynasty.
[17]

 Fig. 14: Sennefer scene from 18
th

 Dynasty.
[18] 

 

- The fifteenth example is a faience blue saucer from the 18
th

 Dynasty (1400-1325 BC) in 

display in the Egyptian Museum at Cairo and shown in Fig.15.
[19]

 The faience paste was 

mixed by an Egyptian blue pigment while an inlay or painted scene was applied in the 

centre of of the internal surface of the saucer. 

- The sixteenth example is a granite statue of Thutmose IV, the 8
th

 Pharaoh of the 18
th

 

Dynasty (1398-1388 BC) in display in the Egyptian Museum at Cairo and shown in 

Fig.16.
[20]

 The designer planed to produce a black statue for the Pharaoh. He prephared to 

select a natural material having the black color which is the black granite. By this 

approach he avoided any paunting or inlay processes. 
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- The seventeenth example is a colored scene from the tomb of Nakht, a Scribe and 

Astronomer of Amun for Pharaoh Thutmose IV of the 18
th

 Dynasty (1398-1388 BC) 

shown in Fig.17.
[21]

 The designer showed the Scribe hunting in the marsh and 

accompanying his family with him. He used the blue, red, white and yellow pigments in 

painting the scene. 

- The eighteenth example is a colored scene of the daughter of Scribe Nakht in his tomb, 

Dynasty 18 (1398-1388 BC) shown in Fig.187.
[22]

 The designer showed the girl well 

dressed and ornamented. He used the black, red, white and red pigments in painting the 

image of Kha's daughter. 

 

              

Fig. 17: Hunting scene from 18
th

 Dynasty.
[21]

    Fig. 18: Girl image from 18
th

 Dynasty.
[22]

 

 

- The ninteenth example is a sowing scene in the tomb of Menna, Scribe and Overseer of 

Fields of Amun during the reign of Thutmose IV from the 18
th

 Dynasty (1398-1388 BC) 

shown in Fig.19.
[23]

 The designer generated this personal scene using the pigments:  

white,  black, red, three levels of green and blue. 
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- The twentieth example is a pottery libation bottle for Pharaoh Thutmose IV of the 18
th

 

Dynasty (1398-1388 BC) in display in the Brooklyn Museum at New York and shown in 

Fig.20.
[24]

 The designer used the blue pigment mixed with the pottery paste (or painted) 

for the whole body of the bottle. He used the black pigment to decorate the bottle 

shoulder and to draw the Cartouche of the Pharaoh. 

- The twenty-first example is a pottery jar for Amenhotep III, the 9
th

 Pharaoh of the 18
th

 

Dynasty (1390-1353 BC) in display in the Metropolitan Museum of Art at New York and 

shown in Fig.20.
[25]

 The designer decorated the most of the jar outside surface by plant 

and other shapes motifs painted using the Egyptian blue pigment. 

 

 

Fig. 19: Sowing scene from 18
th

 Dynasty.
[23]

 

 

                                             

Fig. 20: Libation bottle from 18
th

 Dynasty.
[24]

  Fig. 21: Pottery jar from 18
th

 Dynasty.
[25] 

 

- The twenty-second example is a shabty of the Lady of the House during the 18
th

 Dynasty 

(1390-1352 BC) in display in the Brooklyn Museum at New York and shown in 

Fig.22.
[26]

 The designer used the blue, red, white and black pigments in painting the 

shabty in a highly professional way.   

- The twenty-third example is an 175 mm length painter's palette for Pharaoh Amenhotep 
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III of the 18
th

 Dynasty (1388-1350 BC) in display in the Metropolitan Museum of Art at 

New York and shown in Fig.23.
[27]

 The palette was labelled by the Carouche of the 

Pharaoh and contained a number of pigments in its pools including the blue, red and black 

pigments. 

- The twenty-fourth example is a wall painting from the tomb of Pharaoh Amenhotep III of 

the 18
th

 Dynasty (1390-1353 BC) shown in Fig.24.
[28]

 This was a rich procession scene 

produced using red, blue, black and white pigments. 

 

                 

Fig. 22: Lady shabty from 18
th

 Dynasty.
[26]

   Fig. 23: Palette from 18
th

 Dynasty.
[27]

 

 

 

Fig. 24: Painting in the tomb of Amenhotep III from 18
th

 Dynasty.
[28] 

 

- The twenty-fifth example is a glazed-pottery vase of Queen Tiye, Royal Great Wife of 

Pharaoh Amenhotep III of the 18
th

 Dynasty (1390-1353 BC) in display in the Louvre 

Museum at Paris and shown in Fig.25.
[29]

 The lid had motifs painted in blue and red while 
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the body was inscribed by three Cartouches and to lines text inside a frame all painted in 

blue. The body was glazed by a yellow pigment. 

- The twenty-sixth example is an amphora from the 18
th

 Dynasty(1380-1300 BC) in display 

in the Walters Art Museum at Baltimore and shown in Fig.26.
[30]

 The Egyptian blue was 

used to color of the amphora from inside and outside (may be through the manufacturing 

process if it was pottery or faience. 

 

                          

Fig. 25: Royal vase from 18
th

 Dynasty.
[29]

   Fig. 26: amphora from 18
th

 Dynasty.
[30]

 

 

- The twenty-seventh example is handled-glass cup produced during the reign of 

Akhenaten the 10
th

 Pharaoh of the 18
th

 Dynasty (1351-1334 BC) displayed by the 

Egyptian Vitual Museum and shown in Fig.27.
[31]

 The designer used the Egyptian blue 

mixed with glass paste and decorated the cup externally by net-patterns in green while the 

base was in black and decorated by a yellow band. Of course too many readers will ask 

about the manufacturing technique where of us wait the research of the glass experts to 

give answers. 

- The twenty-eighth example is a 0.935 m length ceramic wine jar from the 18
th

 Dynasty 

(1353-1190 BC) in display in the Penn Museum at Pennsylvania, USA and shown in 

Fig.28.
[32]

 The designer used the Egyptian blue to decorate the jar through painting 

circular bands on both lid and body of the jar. 
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Fig. 27: Glass cup from 18
th

 Dynasty.
[31]

 Fig.28: Wine jar from 18
th

 Dynasty.
[32] 

 

- The twenty-ninth example is a 175 mm height glass bottle from the reign of Pharaoh 

Akhenaten of the 18
th

 Dynasty (1353-1336 BC) in display in the Metropolitan Museum at 

New York and shown in Fig.29.
[33]

 The bottle was nicely decorated by unique motifs 

using two levels of the blue pigment and the white pigment. 

- The thirtieth example is scene for hunting in the marshes from the tomb of Nebamun, 

Scribe and Grain Accountant during the 18
th

 Dynasty (1350 BC) in display in the British 

Museum at London and shown in Fig.30.
[34]

 The designer planned for this wonderful 

scene using the blue, red, white, black and black-white mix (grey) pigments. 

 

           

Fig. 29: Glass bottle from 18
th

 Dynasty.
[33]

  Fig. 30: Hunting scene from 18
th

 Dynasty.
[34] 

 

- The thirty-first example is the 540 mm height golden mask of Tutankhamun, the 13
th
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Pharaoh of the 18
th

 Dynasty (1332-1323 BC) in display in the Egyptian Museum at Cairo 

and shown in Fig.31.
[35]

 The designer used natural materials to produce this marvelous 

unit providing yellow, blue, black, grey and red colors. 

- The thirty-second example is drinking cup for Pharaoh Tutankhamun of the 18
th

 Dynasty 

(1332-1323 BC) in display in the Egyptian Museum at Cairo and shown in Fig.32.
[36]

 The 

cup was inscribed in four locations using a black pigment. 

- The thirty-third example is a water pottery bottle for Pharaoh Tutankhamun of the 18
th

 

Dynasty (1332-1323 BC) in display in the Metropolitan Museum of Art at New York and 

shown in Fig.33.
[37]

 The bottle was painted by red and blue pigments. It was possible that 

the red pigment was mixed with the paste of the bottle during production. 

- The thirty-fourth example is a wall painting in the tomb of Horemheb, the 15
th

 Pharaoh of 

the 18
th

 Dynasty (1319-1292 BC) in the Valley of the Kings at Luxor and shown in 

Fig.34.
[38]

 The designer used the red, blue, black, white and blue pigments in producing 

such wonderful scene.  

 

                   

Fig. 31: Mask from 18
th

 Dynasty.
[35]

   Fig. 32: Drinking cup from 18
th

 Dynasty.
[36] 

 

               

Fig. 33: Bottle from 18
th

 Dynasty.
[37]

  Fig. 34: Tomb scene from 18
th

 Dynasty.
[38] 
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Pigments Applications during the 19
th

 Dynasty  

The 19
th

 dynasty was the second dynasty of the New Kingdom continued from 1292 to 1189 

BC and was ruled by eight Pharaohs.
[39]

 Some of the applications of pigments during the 19
th

 

Dynasty are illustrated by the following examples: 

- The first example is a pottery jar from the 19
th

 Dynasty (1305-1162 BC) in display in the 

Louvre Museum at Paris and shown in Fig.35.
[40]

 The designer mixed the pottery paste 

with a blue pigment while decorated the outside surface by motifs painted in black. 

- The second example is a faience necklace counterpoise from the 19
th

/20
th

 Dynasties 

(1295-1070 BC) in display in the Metropolitan Museum of Art at New York and shown 

in Fig.36.
[41]

 The designer used to levels of the blue pigment mixed with the faience paste 

while selected deep engravings to decorate 70% of the counterpoise surfaces.  

 

 

 

 

- The third example is a harvesting scene in the tomb of Sennedjem, Artisan during the 

reign of Pharaoh Seti I and Ramses II of the 19
th

 Dynasty (1290-1213 BC) shown in 

Fig.37.
[42]

 The designer used two levels of the red pigment, black, white and blue 

pigments. 

- The fourth example is a painted relief in the temple of Pharaoh Seti I from the 19
th

 

Dynasty (1295-1279 BC) in Abydos and shown in Fig.38.
[43]

 The designer used two 

levels of the red pigment, two levels of the blue pigment, yellow and white pigments in 

producing the relief. 

- The fifth example is a wall painting in the tomb of Queen Nefertari, Great Royal Wife of 

Pharaoh Ramses II of the 19
th

 Dynasty (1279-1213 BC) in the Valley of the Queens and 
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shown in Fig.39.
[44]

 The designer used the red, black and white pigments in producing 

this nice scene. 

- The sixth example is a wine production scene from the tomb of Neferrenpet, Vizier and 

High Priest of Ptah during the reign of Pharaohs Ramses II and Seti II of the 19
th

 Dynasty 

(1279-1197 BC) in the Tombs of the Nobles at Luxor and shown in Fig.40.
[45]

 The 

designer used two levels of red, black, two levels of blue, yellow and black pigments. 

 

      

Fig. 37: Harvesting scene from 19
th

 Dynasty.
[42]

 Fig. 38: Temple relief from 19
th

 Dynasty.
[43] 

 

          
Fig. 39: Scene in Nefertari tomb from 19th Dynasty.[44] Fig. 40: Wine production scene from 19th Dynasty.[45] 

 

- The seventh example is a wall painting scene from the Temple of Beit El-Wali in Nubia 

built by Pharaoh Ramses II of the 19
th

 Dynasty (1279-1213 BC)  shown in Fig.41.
[46]

 The 

scene registered one of Ramses II battles against Nubians. The designer used red, two 

levels of blue, black and white pigments in producing such a wonderful military scene.   
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Fig. 41: Temple scene from 19
th

 Dynasty.
[46] 

 

- The eighth example is a pottery jar from the tomb of Sennedjem, Artisan of Pharaoh 

Ramses II of the 19
th

 Dynasty (1279-1213 BC) in display in the Metropolitan Museum of 

Art at New York and shown in Fig.42.
[47]

 The designer decorated the jar by motifs of the 

jar neck and shoulder using the black, red and blue pigments. 

 

 

Fig. 42: Pottery jar from 19
th

 Dynasty.
[47]

 

 

Pigments Applications during the 20
th

 Dynasty  

The 20
th

 dynasty was the third dynasty of the New Kingdom continued from 1189 to 1077 

BC and was ruled by ten Pharaohs.
[48]

 Some of the applications of pigments during the 20
th

 

Dynasty are illustrated by the following examples: 

- The first example is a 113 mm height faience shabty of Harkhebit from the 19
th

 /20
th

 

Dynasties (1292-1075 BC) in display in the Brooklyn Museum at New York and shown 
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in Fig.43.
[49]

 The designer colored the shabty by mixing its paste by the Egyptian blue 

while inscribed its front surface using a black pigment. 

- The second example is an colored wall image for Pharaoh Ramses III and his son Amen-

hor-khepeshef from the 20
th

 Dynasty (1186-1155 BC) in display in the tomb of Amen-

hor-khepeshef number 85 in the Valley of the Queens at Luxor and shown in Fig.44.
[50]

 

The designer planned for his Royal scene using the red, blue, black, yellow and white 

pigments.   

 

                                     

Fig. 43: Shabty of Harkhebit from 19
th

 /20
th

 Dynasties.
[49]

 Fig. 44: Tomb wall scene from 20
th

 Dynasty.
[50]

 

 

- The third example is a colored wall relief for Pharaoh Ramses III of the 20
th

 Dynasty 

(1186-1155 BC) in display in Khonsu Temple at Karnak of Luxor and shown in 

Fig.45.
[51]

 The designer used the pigments: red, blue, yellow and white in producing this 

Royal relief. 

- The fourth example is a faience offering cup for Pharaoh Ramses III of the 20
th

 Dynasty 

(1186-1155 BC). It was a Private Collection of Mr. Gardner from San Francisco and 

shown in Fig.46.
[52]

 The designer mixed the faience paste with a green pigment and used 

a black pigment to inscribe the outside surface of the cup using the painting process. 
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Fig. 45: Wall relief from 20
th

 Dynasty.
[51]

  Fig. 46: Faience cup from 20
th

 Dynasty.
[52]

 

 

- The fifth example is a silver finger ring for Pharaoh Ramses IV of the 20
th

 Dynasty 

(1155-1149 BC) in display in the Brooklyn Museum at New York and shown in 

Fig.47.
[53]

 The designer used the natural silver white as the color of his Royal product. 

- The sixth example is a greywacke statue of Pharaoh Ramses IV of the 20
th

 Dynasty 

(1155-1149 BC) in display in the British Museum and shown in Fig.48.
[54]

 The designer 

used the natural black pigment of the greywacke stone as a color for his statue.  

 

                    

Fig. 47: Finger ring from 20
th

 Dynasty.
[53]

 Fig. 48: Greywacke statue from 20
th

 Dynasty.
[54]

 

 

- The seventh example is a shabty for Pharaoh Ramses IV of the 20
th

 Dynasty (1155-1149 

BC) in display in the Louvre Museum at Paris and shown in Fig.49.
[55]

 The designer used 



Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

34 

the yellow color as the main color of his product, two levels of the red pigment and the 

black pigment for the inscriptions on the shabty dress. 

- The eighth example is a signet finger ring of Pharaoh Ramses VI of the 20
th

 Dynasty 

(1145-1137 BC) in display in the Metropolitan Museum of Art and shown in Fig.50.
[56]

 

The designer used the natural yellow pigment of gold as a color for his product.  

 

                

Fig. 49: Royal shabty from 20
th

 Dynasty.
[55]

 Fig. 50: Signet ring from 20
th

 Dynasty.
[56]

 

 

- The ninth example is a scene for Pharaoh Ramses IX of the 20
th

 Dynasty (1129-1111 BC) 

in display in his tomb KV6 in the Valley of Kings at Luxor of Egypt and shown in 

Fig.51.
[57]

 The designer used two levels of the red pigment, black and white pigments in 

painting such a neat portrait for the Pharaoh. 

- The tenth example is a golden signet finger ring of Pharaoh Ramses X of the 20
th

 Dynasty 

(1111-1107 BC) in display in the Metropolitan Museum of Art and shown in Fig.52.
[58]

 

The designer used the natural yellow pigment of gold as a color for his product.    
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Fig. 51: Scene for Ramses IX from 20
th

 Dynasty.
[57]

 Fig. 50: Signet ring of Ramses X from 20
th

 Dynasty.
[58]

 

 

CONCLUSION 

- This paper investigated the evolution of mechanical engineering in ancient Egypt through 

the use of pigments during the New Kingdom of ancient Egypt. 

- The study covered a time span from 1550 to 1077 BC. 

- Wonderful applications of pigments were practiced during the 18
th

 Dynasty. 

- Those applications covered: coffins, amulets, plates, vessels, bottles, jars, amphorae, 

cups, vases, saucers, tomb scenes, palettes, shabties and masks. 

- The applications of pigments during the 19
th

 Dynasty included: jars, necklace 

counterpoise, tomb and temple scenes and shabties. 

- The applications of pigments during the 20
th

 Dynasty included: shabties, tomb and temple 

scenes, cups, finger rings and statues. 

- The ancient Egyptians during the New Kingdom practiced deeply using: blue, red, white, 

black, yellow and mixed pigments. 

- They used two or more levels of some pigments. 

 

REFERENCES 

1. Hassaan, G. A. "Mechanical Engineering in ancient Egypt, Part 84: Pigment industry 

during the Old and Middle Kingdoms", International Journal of Advanced Research in 

Management, Architecture, Technology and Engineering, 2019; 5(7): 1-8.  

2. Wikipedia "Eighteenth dynasty of Egypt", https://en.wikipedia.org 

/wiki/Eighteenth_Dynasty_of_Egypt, 2019. 

3. Virtual Egyptian Museum, "Sarcophagus of a Queen, 18
th

 Dynasty", https://www.virtual-

egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content 

/WOD.VL.00646.html&0.    

4. Alamy "Turtle amulet, New Kingdom, Dynasty 18", https://www.alamy.com/turtle-

https://en.wikipedia.org/wiki/Eighteenth_Dynasty_of_Egypt
https://en.wikipedia.org/wiki/Eighteenth_Dynasty_of_Egypt
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/WOD.VL.00646.html&0
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/WOD.VL.00646.html&0
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/WOD.VL.00646.html&0
https://www.alamy.com/turtle-amulet-new-kingdom-dynasty-18-early-ca-15501450-bc-from-egypt-carnelian-09-x-19-x-22-cm-38-x-34-x-78-in-image212448596.html


Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

36 

amulet-new-kingdom-dynasty-18-early-ca-15501450-bc-from-egypt-carnelian-09-x-19-x-

22-cm-38-x-34-x-78-in-image212448596.html, 2019. 

5. Antiquity Now, "Ancient Egyptian blue", https://antiquitynow.org/2015/01/13/ancient-

egyptian-blue-how-the-worlds-first-synthetic-pigment-is-producing-tomorrows-brave-

and-colorful-new-world/. 

6. Busy, "A beautiful decorative vessel in the shape of a fish", 

https://busy.org/@laylahsophia/egyptology-science-in-ancient-egypt-part-3. 

7. Commons Wikimedia "Queen Ahmose-Nefertari, Neues Museum", 

https://commons.wikimedia.org/wiki/File:Queen_Ahmose-Nefertari_Neues_Museum_ 

26042018_1.jpg, 2018. 

8. Metropolitan Museum "Amphora-shaped perfume bottle", https://www.metmuseum.org 

/art/collection/search/544828, 2019. 

9. Venice Clay Artists, "Core-formed glass vessel", https://www.veniceclayartists.com 

/tag/egyptian-gods/. 

10. Hassaan, G. A. "Mechanical engineering in ancient Egypt, Part XVI: Glass industry 

(Middle and New Kingdoms)", World Journal of Engineering Research and Techniques, 

2016; 2(4): 1-15. 

11. Lant, K.  "The history of logos", https://99designs.com/blog/design-history-

movements/the-history-of-logos/, 2017. 

12. Wine of Ancient Egypt "Tomb of Khaemouaset, Western Thebes",  

http://www.wineofancientegypt.com/upper-egypt/western-thebes-dira-abu-el-naga/tomb-

of-khaemwaset, 2019. 

13. Commons Wikimedia "Egyptian – Malqata Kateristos vessel, Walters 4732",  

https://commons.wikimedia.org/wiki/File:Egyptian_-_%22Malqata_Kateriskos%22_ 

Vessel_-_Walters_4732_-_Profile.jpg, 2014. 

14. Margret Short "Paint box of Vizier Amenemope", https://margretshort.com/the-viziers-

paints-1-1/, 2010. 

15. Amin, O. "Vase inscribed with the cartouches of Amenhotep II", 

https://www.ancient.eu/image/8324/vase-inscribed-with-the-cartouches-of-amenhotep-ii/, 

2018. 

16. Dunn, J., "The private tomb of Sennefer in the West Bank of Luxor",  

http://www.touregypt.net/featurestories/sennefer.htm, 2019. 

17. Metropolitan Myseum "Painter's palette inscribed with the name of Amenhotep III",  

https://www.metmuseum.org/toah/works-of-art/26.7.1294/, 2019. 

https://www.alamy.com/turtle-amulet-new-kingdom-dynasty-18-early-ca-15501450-bc-from-egypt-carnelian-09-x-19-x-22-cm-38-x-34-x-78-in-image212448596.html
https://www.alamy.com/turtle-amulet-new-kingdom-dynasty-18-early-ca-15501450-bc-from-egypt-carnelian-09-x-19-x-22-cm-38-x-34-x-78-in-image212448596.html
https://antiquitynow.org/2015/01/13/ancient-egyptian-blue-how-the-worlds-first-synthetic-pigment-is-producing-tomorrows-brave-and-colorful-new-world/
https://antiquitynow.org/2015/01/13/ancient-egyptian-blue-how-the-worlds-first-synthetic-pigment-is-producing-tomorrows-brave-and-colorful-new-world/
https://antiquitynow.org/2015/01/13/ancient-egyptian-blue-how-the-worlds-first-synthetic-pigment-is-producing-tomorrows-brave-and-colorful-new-world/
https://busy.org/@laylahsophia/egyptology-science-in-ancient-egypt-part-3
https://commons.wikimedia.org/wiki/File:Queen_Ahmose-Nefertari_Neues_Museum_%2026042018_1.jpg
https://commons.wikimedia.org/wiki/File:Queen_Ahmose-Nefertari_Neues_Museum_%2026042018_1.jpg
https://www.metmuseum.org/art/collection/search/544828
https://www.metmuseum.org/art/collection/search/544828
https://www.veniceclayartists.com/tag/egyptian-gods/
https://www.veniceclayartists.com/tag/egyptian-gods/
https://99designs.com/blog/design-history-movements/the-history-of-logos/
https://99designs.com/blog/design-history-movements/the-history-of-logos/
http://www.wineofancientegypt.com/upper-egypt/western-thebes-dira-abu-el-naga/tomb-of-khaemwaset
http://www.wineofancientegypt.com/upper-egypt/western-thebes-dira-abu-el-naga/tomb-of-khaemwaset
https://commons.wikimedia.org/wiki/File:Egyptian_-_%22Malqata_Kateriskos%22_Vessel_-_Walters_4732_-_Profile.jpg
https://commons.wikimedia.org/wiki/File:Egyptian_-_%22Malqata_Kateriskos%22_Vessel_-_Walters_4732_-_Profile.jpg
https://margretshort.com/the-viziers-paints-1-1/
https://margretshort.com/the-viziers-paints-1-1/
https://www.ancient.eu/image/8324/vase-inscribed-with-the-cartouches-of-amenhotep-ii/
http://www.touregypt.net/featurestories/sennefer.htm
https://www.metmuseum.org/toah/works-of-art/26.7.1294/


Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

37 

18. Pinterest, "Tomb of Sennefer, TT96", https://www.pinterest.com/pin /29773022534 

9735138/?lp=true. 

19. Egypt Blog Crib "Egyptian blue faience saucer and stand",  

https://egypt.blogcrib.com/2018/10/08/egyptian-blue-faience-saucer-and-standa-da/, 

2018. 

20. Pinterest, "Pharaoh Thutmose IV, black granite statue",  

https://www.pinterest.com/pin/56506170312785092/?lp=true. 

21. Osiris Net, "Nakht, an ancient Egyptian official Scribe and Astronomer of Amun", 

https://www.osirisnet.net/tombes/nobles/nakht52/e_nakht_05.htm. 

22. Alamy "Wall painting of daughter of Nakht",  https://www.alamy.com/stock-photo-wall-

painting-of-daughter-of-nakht-from-hunt-scene-in-the-tomb-of-10049773.html, 2019. 

23. Alamy "Sowing, wall painting from Thebes, tomb of Menna", 

https://www.alamy.com/stock-photo-3585-sowing-wall-painting-from-thebes-tomb-of-

menna-1420-1411-bc-30856827.html, 2019. 

24. Mowrey, V., "Egyptian libation vase bearing the name of Thutmose IV", 

https://www.pinterest.com/pin/536139530616302695/?lp=true, 2019. 

25. Metropolitan Museum "Blue painted jar from Malqata", https://www.metmuseum.org/art 

/collection/search/100000801, 2019. 

26. Brooklyn Museum, "Shabty of Lady Sati", https://www.brooklynmuseum.org  

/opencollection/objects/3973. 

27. Laboratori Oriorosso "The first Khufu solar boat discovered in 1954 ",  

http://www.laboratoriorosso.com/eng/2016/02/03/unique-discovery-made-in-abusir-by-

czech-archaeological-mission/11-solar-boat__37_bianca/, 2012. 

28. Alamy "Religious procession wall painting from Thebes",  https://www.alamy.com/stock-

photo-1855-religious-procession-wall-painting-from-thebes-amenophis-iii-30783135. 

html, 2019. 

29. Antik forever, "Amenhotep III, 1390-1353 BC", 

http://antikforever.com/Egypte/rois/amenhotep_III.htm. 

30. Hyper Allargic "Amphora with cover decorated with Egyptian blue pigment", 

https://hyperallergic.com/366307/egyptian-blue-the-first-synthetic-pigment/, 2019. 

31. Virtual Egyptian Museum "Polychrome glass cup, D18", https://www.virtual-egyptian-

museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content 

/GLS.SS.00803.html&0, 2004. 

https://www.pinterest.com/pin/297730225349735138/?lp=true
https://www.pinterest.com/pin/297730225349735138/?lp=true
https://egypt.blogcrib.com/2018/10/08/egyptian-blue-faience-saucer-and-standa-da/
https://www.pinterest.com/pin/56506170312785092/?lp=true
https://www.osirisnet.net/tombes/nobles/nakht52/e_nakht_05.htm
https://www.alamy.com/stock-photo-wall-painting-of-daughter-of-nakht-from-hunt-scene-in-the-tomb-of-10049773.html
https://www.alamy.com/stock-photo-wall-painting-of-daughter-of-nakht-from-hunt-scene-in-the-tomb-of-10049773.html
https://www.alamy.com/stock-photo-3585-sowing-wall-painting-from-thebes-tomb-of-menna-1420-1411-bc-30856827.html
https://www.alamy.com/stock-photo-3585-sowing-wall-painting-from-thebes-tomb-of-menna-1420-1411-bc-30856827.html
https://www.pinterest.com/pin/536139530616302695/?lp=true
https://www.metmuseum.org/art/collection/search/100000801
https://www.metmuseum.org/art/collection/search/100000801
https://www.brooklynmuseum.org/opencollection/objects/3973
https://www.brooklynmuseum.org/opencollection/objects/3973
http://www.laboratoriorosso.com/eng/2016/02/03/unique-discovery-made-in-abusir-by-czech-archaeological-mission/11-solar-boat__37_bianca/
http://www.laboratoriorosso.com/eng/2016/02/03/unique-discovery-made-in-abusir-by-czech-archaeological-mission/11-solar-boat__37_bianca/
https://www.alamy.com/stock-photo-1855-religious-procession-wall-painting-from-thebes-amenophis-iii-30783135.html
https://www.alamy.com/stock-photo-1855-religious-procession-wall-painting-from-thebes-amenophis-iii-30783135.html
https://www.alamy.com/stock-photo-1855-religious-procession-wall-painting-from-thebes-amenophis-iii-30783135.html
http://antikforever.com/Egypte/rois/amenhotep_III.htm
https://hyperallergic.com/366307/egyptian-blue-the-first-synthetic-pigment/
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/GLS.SS.00803.html&0
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/GLS.SS.00803.html&0
https://www.virtual-egyptian-museum.org/Collection/FullVisit/Collection.FullVisit-JFR.html?../Content/GLS.SS.00803.html&0


Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

38 

32. Penn Museum "Wine jar lid", https://www.penn.museum /collections/object/102891, 

2018. 

33. Metropolitan Museum "Spindle bottle with handle",  

https://www.metmuseum.org/toah/works-of-art/26.7.1176/, 2019. 

34. Ancient Origins, "Hunting in the marshes, tomb chapel of Nebamun",  

https://www.ancient-origins.net/ancient-technology/egyptian-blue-oldest-artificial-

pigment-ever-produced-001745. 

35. Global Egyptian Museum, "The gold mask of Tutankhamun",  

http://www.globalegyptianmuseum.org/detail.aspx?id=15062. 

36. Artres, "Cup of immortality from tomb of Tutankhamun", 

https://www.artres.com/C.aspx?VP3=ViewBox_VPage&RAQF=1&IT=ZoomImageTem

plate01_VForm&IID=2UNTWAOLR3D&ALID=2UNTWAKO601B&PN=4&CT=Searc

h&SF=0. 

37. Commons Wikimedia "Water bottle from Tutankhamun's embalming cache",  

https://commons.wikimedia.org/wiki/File:Water_Bottle_from_Tutankhamun%27s_Embal

ming_Cache_MET_09.184.83.jpg, 2018. 

38. Alamy "Wall painting in the tomb of King Horemheb", https://www.alamy.com/stock-

photo-wall-painting-in-the-tomb-of-king-horemheb-valley-of-the-kings-luxor-20545617. 

html, 2019. 

39. Wikipedia "Ninteenth Dynasty of Egypt", https://en.wikipedia.org/wiki/ 

Nineteenth_Dynasty_of_Egypt, 2019. 

40. Photo, "Poterie bleu en lotus", https://www.photo.rmn.fr/C.aspx? VP3=SearchResult 

&VBID=2CO5PC0B7I9WU&PN=1. 

41. Metropolitan Museum "Necklace counterpoise with aegis of Sekhmet", 

https://www.metmuseum.org/art/collection/search/548327, 2019. 

42. Alamy "Wall painting showing harvesting grain", https://www.alamy.com/stock-photo-

wall-painting-showing-harvesting-grain-tomb-of-sennejem-sinjun-deir-11618715.html, 

2019. 

43. Alamy "Temple of Seti I at Abydos with defaced relief figures", 

https://www.alamy.com/stock-photo-temple-of-seti-i-at-abydos-with-defaced-relief-

figures-all-in-bright-134436410.html., 2019. 

44. Alamy "Nefertari and Isis, wall painting from a Theban tomb", 

https://www.alamy.com/stock-photo-nefertari-and-isis-ancient-egyptian-wall-painting-

from-a-theban-tomb-17632364.html, 2019. 

https://www.penn.museum/collections/object/102891
https://www.metmuseum.org/toah/works-of-art/26.7.1176/
https://www.ancient-origins.net/ancient-technology/egyptian-blue-oldest-artificial-pigment-ever-produced-001745
https://www.ancient-origins.net/ancient-technology/egyptian-blue-oldest-artificial-pigment-ever-produced-001745
http://www.globalegyptianmuseum.org/detail.aspx?id=15062
https://www.artres.com/C.aspx?VP3=ViewBox_VPage&RAQF=1&IT=ZoomImageTemplate01_VForm&IID=2UNTWAOLR3D&ALID=2UNTWAKO601B&PN=4&CT=Search&SF=0
https://www.artres.com/C.aspx?VP3=ViewBox_VPage&RAQF=1&IT=ZoomImageTemplate01_VForm&IID=2UNTWAOLR3D&ALID=2UNTWAKO601B&PN=4&CT=Search&SF=0
https://www.artres.com/C.aspx?VP3=ViewBox_VPage&RAQF=1&IT=ZoomImageTemplate01_VForm&IID=2UNTWAOLR3D&ALID=2UNTWAKO601B&PN=4&CT=Search&SF=0
https://commons.wikimedia.org/wiki/File:Water_Bottle_from_Tutankhamun%27s_Embalming_Cache_MET_09.184.83.jpg
https://commons.wikimedia.org/wiki/File:Water_Bottle_from_Tutankhamun%27s_Embalming_Cache_MET_09.184.83.jpg
https://www.alamy.com/stock-photo-wall-painting-in-the-tomb-of-king-horemheb-valley-of-the-kings-luxor-20545617.html
https://www.alamy.com/stock-photo-wall-painting-in-the-tomb-of-king-horemheb-valley-of-the-kings-luxor-20545617.html
https://www.alamy.com/stock-photo-wall-painting-in-the-tomb-of-king-horemheb-valley-of-the-kings-luxor-20545617.html
https://en.wikipedia.org/wiki/Nineteenth_Dynasty_of_Egypt
https://en.wikipedia.org/wiki/Nineteenth_Dynasty_of_Egypt
https://www.photo.rmn.fr/C.aspx?VP3=SearchResult&VBID=2CO5PC0B7I9WU&PN=1
https://www.photo.rmn.fr/C.aspx?VP3=SearchResult&VBID=2CO5PC0B7I9WU&PN=1
https://www.metmuseum.org/art/collection/search/548327
https://www.alamy.com/stock-photo-wall-painting-showing-harvesting-grain-tomb-of-sennejem-sinjun-deir-11618715.html
https://www.alamy.com/stock-photo-wall-painting-showing-harvesting-grain-tomb-of-sennejem-sinjun-deir-11618715.html
https://www.alamy.com/stock-photo-temple-of-seti-i-at-abydos-with-defaced-relief-figures-all-in-bright-134436410.html
https://www.alamy.com/stock-photo-temple-of-seti-i-at-abydos-with-defaced-relief-figures-all-in-bright-134436410.html
https://www.alamy.com/stock-photo-nefertari-and-isis-ancient-egyptian-wall-painting-from-a-theban-tomb-17632364.html
https://www.alamy.com/stock-photo-nefertari-and-isis-ancient-egyptian-wall-painting-from-a-theban-tomb-17632364.html


Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

39 

45. Alamy "Original painting on the wall of the interior of the tomb of Neferrenpet", 

https://www.alamy.com/stock-photo-original-painting-on-the-wall-of-the-interior-of-the-

tomb-of-neferrenpet-15789561.html, 2019. 

46. Alamy "Wall painting from the temple of Beit El-Wali", https://www.alamy.com/stock-

photo-1361-wall-painting-from-the-temple-of-beit-el-wali-depicting-raamses-30782207. 

html, 2019. 

47. Metropolitan Museum "Jar from the tomb of Sennedjem", https://www.metmuseum.org 

/art/collection /search/100008429?rpp=60&pg=42&ao=on&ft=*&where= Upper+Egypt& 

pos=2486, 2019. 

48. Wikipedia "Twentieth dynasty of Egypt", https://en.wikipedia.org/wiki/Twentieth 

_Dynasty_of_Egypt, 2019. 

49. Brooklyn Museum, "Shabty of Harkhebit", https://www.brooklynmuseum.org/ 

opencollection/objects/116849. 

50. Venice Clay Artists "Egyptian wall painting in the tomb of Amen-hor-khepeshef", 

https://www.veniceclayartists.com/relief-art-egypt/, 2019. 

51. James, A. "Relief from the sanctuary of the Temple of Khonsu at Karnak", 

https://www.pinterest.com/pin/293508100700243577/?lp=true. 

52. Pinterest, "An Egyptian faience offering cup for Ramses III, 20
th

 Dynasty", 

https://www.pinterest.com/pin/520376931922421564/?lp=true. 

53. Laurendet, A., "Silver ring belonging to Ramesses IV, 20
th

 Dynasty", 

https://www.pinterest.com/pin/531495193512630677/?lp=true. 

54. British Museum "Mudstone statue of Ramses IV", 

https://www.britishmuseum.org/research/collection_online/collection_object_details.aspx

?objectId=177337&partId=1&images=true, 2019. 

55. Wikipedia, "Ramesses IV", https://en.wikipedia.org/wiki/Ramesses_IV, 2019. 

56. Metropolitan Museum "Signet ring of Ramesses VI", 

https://www.metmuseum.org/art/collection/search/549337, 2019. 

57. Wikipedia, "Remesses IX",  https://en.wikipedia.org/wiki/Ramesses_IX, 2019. 

58. Mahmoud, M. "Signet ring of Ramesses X, 20
th

 Dynasty", 

https://www.pinterest.com/pin/158892693075101227/?lp=true. 

 

 

 

 

 

https://www.alamy.com/stock-photo-original-painting-on-the-wall-of-the-interior-of-the-tomb-of-neferrenpet-15789561.html
https://www.alamy.com/stock-photo-original-painting-on-the-wall-of-the-interior-of-the-tomb-of-neferrenpet-15789561.html
https://www.alamy.com/stock-photo-1361-wall-painting-from-the-temple-of-beit-el-wali-depicting-raamses-30782207.html
https://www.alamy.com/stock-photo-1361-wall-painting-from-the-temple-of-beit-el-wali-depicting-raamses-30782207.html
https://www.alamy.com/stock-photo-1361-wall-painting-from-the-temple-of-beit-el-wali-depicting-raamses-30782207.html
https://www.metmuseum.org/art/collection/search/100008429?rpp=60&pg=42&ao=on&ft=*&where=Upper+Egypt&pos=2486
https://www.metmuseum.org/art/collection/search/100008429?rpp=60&pg=42&ao=on&ft=*&where=Upper+Egypt&pos=2486
https://www.metmuseum.org/art/collection/search/100008429?rpp=60&pg=42&ao=on&ft=*&where=Upper+Egypt&pos=2486
https://en.wikipedia.org/wiki/Twentieth_Dynasty_of_Egypt
https://en.wikipedia.org/wiki/Twentieth_Dynasty_of_Egypt
https://www.brooklynmuseum.org/opencollection/objects/116849
https://www.brooklynmuseum.org/opencollection/objects/116849
https://www.veniceclayartists.com/relief-art-egypt/
https://www.pinterest.com/pin/293508100700243577/?lp=true
https://www.pinterest.com/pin/520376931922421564/?lp=true
https://www.pinterest.com/pin/531495193512630677/?lp=true
https://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectId=177337&partId=1&images=true
https://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectId=177337&partId=1&images=true
https://en.wikipedia.org/wiki/Ramesses_IV
https://www.metmuseum.org/art/collection/search/549337
https://en.wikipedia.org/wiki/Ramesses_IX
https://www.pinterest.com/pin/158892693075101227/?lp=true


Galal.                                              World Journal of Engineering Research and Technology 

 

 
 

www.wjert.org  

 

40 

BIOGRAPHY 

 

Galal Ali Hassaan 

 Emeritus Professor of System Dynamics and Automatic Control. 

 Has got his B.Sc. and M.Sc. from Cairo University in 1970 and 1974. 

 Has got his Ph.D. in 1979 from Bradford University, UK under the supervision of Late 

Prof. John Parnaby. 

 Now with the Faculty of Engineering, Cairo University, EGYPT.  

 Research on Automatic Control, Mechanical Vibrations , Mechanism 

 Synthesis and History of Mechanical Engineering. 

 Published more than 260 research papers in international journals and conferences. 

 Author of books on Experimental Systems Control, Experimental Vibrations and 

Evolution of Mechanical Engineering. 

 Chief Justice of the International Journal of Computer Techniques. 

 Member of the Editorial Board of a number of International Journals including WJERT. 

 Reviewer in a number of international journals. 

 Scholars interested in the authors publications can visit: http://scholar.cu.edu.eg/galal 

http://scholar.cu.edu.eg/galal

