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1. History of Metal Casting & Foundries 
 

Estimates are made based on the findings that people met metals and used them as materials dating 

back to years before 6000 BC. In these periods, metals such as gold and silver, which can be found 

fixedly in nature, were used due to their easy formability; It is estimated that only simple items such 

as bowls, glasses and mugs were made. 

 

It is thought that the recognition of copper metal was the first use of the copper element, which is 

fixed in nature such as gold and silver. However, there are important clues that copper was obtained 

and used from the mineral Malachite (copper carbonate mineral) by melting, especially in 

Mesopotamia around 6000 BC. 

 

The discovery and use of metals spurred the establishment of the first cities in Egyptian, Babylonian, 

Indian and Chinese cultures, and thus people began to engage in non-agricultural business for the 

first time. Thus, the development of art professions has been accelerated. Metallurgical technology 

began to be established by producing bronze from copper, arsenic, tin, lead and their alloys and 

shaping it by casting in Egypt and Sumerian civilization, where copper and other metals extracted in 

Cyprus and Anatolia were used in 3000 BC. It is also determined that wax mold casting (Cire Perdue / 

Lost-Wax) method was developed in Mesopotamia in this period. 

 

Although the knowledge of ferrous metal is as old as bronze, meteorites have been used as the only 

source for a long time. However, after a period of abstraction and anarchy that followed the 

destruction of the cultures of the Bronze (Bronze) age, it seems that iron age cultures gradually 

began to emerge. The Hittites in Anatolia, also called "Asia Minor", were the first to use a 

considerable number of iron weapons. For this reason, it has earned a reputation as the first 

civilization to deal with high quality ironwork and art. It is estimated that they were dealing with 

ironwork when they were still in the bronze age. However, archaeological findings reveal that the 

Hittites established a kind of monopoly administration to produce iron mines in 1600 BC, and they 

continued the iron trade under the supervision of the state and with commercial agreements 

containing certain rules. It is understood from the findings that they exported iron to the Assyrians. 

The art of ironwork during this period was based on the processes of solid state reduction from iron 

ores and forming by forging at high temperatures. Iron production from iron ores by smelting was 
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developed by the legendary blacksmiths in the Caucasus after 1400 BC. In addition to rich copper 

formations in the Caucasian plateaus, in the scattered forest area where there are large iron ore 

deposits, foundry remains of the tribes living under the command of the Hittite kings were found. 

 

It is estimated that the iron casting method was first performed in China around 300 BC. It is 

estimated that the large iron mine, which was built in China between 200 BC and 200 AD during the 

Khan Dynasty, which can reach temperatures above 1,400 ° C, was successful in shaping molten iron 

by casting into molds. The presence of bronze and iron objects in the grave remains in the region 

known as Noricum in Austria, which is understood to date from 800-500 BC, indicates that this region 

was also an iron center. It is understood that the Iron Age reached Europe through the Balkans, the 

classical trade channel, from Anatolia, with iron furnaces and workmanship. 
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2. History of Casting in Anatolia 
 

The origins of the millennia-long history of metal casting lie in Anatolia. The tools related with 

castings and the objects discovered or uncovered at excavations by Turkish and foreign scientific 

teams, especially after the foundation of the Turkish Republic, explicitly revealed that the art of 

castings originated and developed in Anatolia, from where it spread to ancient cultures in the Near 

East such as northern Syria, northern Iraq (Mesopotamia), and western Iran first, and then westward 

to the Aegean World. 

 

Naturally, the most important factor in the development of this art is the abundance of ores from 

which to get metals used in early castings, such as copper, arsenic, lead, silver, and gold. Again 

naturally, the art of castings stepped to the foreground only after the development of metallurgical 

activities in Anatolia. 

 

The onset of metallurgical activities is synchronous with the onset of the Holocene, i.e. 

"Nonthermal", Period about 10,000 BCE, and mankind's transition from an economy based on 

hunting and gathering to a production economy, i.e. agriculture and animal breeding, as they settled 

down in suitable open-air areas what we can call villages in the Neolithic Period. The people of this 

period were in continuous search and thus made use of anything that came to their attention. For 

instance, obsidian, which is abundant in Anatolia, replaced flint stone in the manufacturing of tools 

and weapons in the Paleolithic Period. 

 

Also in this period, mankind came to know the metals, which are more durable than obsidian or flint 

stone, and can be re-shaped more easily. Naturally, the first metals known to mankind are those 

found in nature in natural form. The earliest examples recovered in the research showed that the 

first artifacts were made of copper. in this early (Neolithic) period, copper should have been 

procured from ores containing copper grains, which must have been hot or cold forged in order to 

produce the desired simple metal tools or jewelry. In time, with the Bronze Age, mankind learned 

about arsenic, tin, and zinc and discovered how to make alloys of copper with them to yield even 

stronger metals. In the same period, mankind also learned about lead, gold and silver, and finally 

iron, and produced artifacts, at first by forging and later by castings. This technological development, 

dating back to a time prior to the invention of writing, progressed by experimentation through the 



                              ERASMUS + PROGRAMME  

 

 

Breaking stereotypes of women roles in foundry sector and awake their interest by Key Enabling Technologies from a gender inclusive  
(2019-1-ES01-KA202-065775) 

6 

millennia. In this technological development, thanks to its very high melting point, iron assumed its 

role in castings very late, after the Renaissance, which paved the way for scientific freedom in 

technology, especially with the Industrial Revolution.  

 

Metal castings, the ultimate point of metallurgical activities, involving pouring molten metal into a 

hollow mold shaped as desired and allowing it to solidify, was transformed over time into an art 

form. Objects recovered indicate explicitly that this art originated and developed in Anatolia and that 

technical advancements are parallel and in conformity with the development of the consecutive 

civilizations. Artifacts uncovered in Anatolia have been grouped into three main periods of the 

history of Anatolia, Near Eastern and Aegean civilizations: Pre-Classical, Classical and Post-Classical 

Age. Experts who have studied thousands of artifacts have selected the most striking examples 

representing these periods. 

 

Cast artifacts, produced to meet the needs of the people, reflect the socio-economic conditions of 

their times as well. For example, only simple tools, weapons, and jewelry from the Chalcolithic and 

Early Bronze Age I form the first examples of the Pre-Classical Period; whereas, as of Early Bronze 

Age II, more developed examples were accompanied with anthropomorphic or animal depictions and 

symbols, which are indeed more developed artifacts reflecting religious thoughts and should be 

considered as luxury goods. Advancements in metalworking and castings, especially during the 

Middle Bronze and Late Bronze Ages, led to a wider variety of artifacts and examples with higher 

allure. Such examples are encountered within the lron Age and the following Classical Period. The 

splendid life-size or monumental sculptures of the Classical Period provide clear evidence of the 

advanced level of castings attained. 

 

The art of castings, which developed in the Pre-Classical Age and matured and attained its zenith in 

technology in the Classical Period, served only certain needs in Post-Classical Anatolia. 

 

In the Byzantine Period, when Christianity was the prevailing religion, religious objects were in the 

foreground; however, the quality of cast sculpture was inferior to that of the previous period. 

With the coming of Turks, the spread of Islam led to the decline and eventual disappearance of cast 

sculpture because of the religious prohibition on the creation of images. In this period, the art of 

castings is observed in lighting devices, scales, and weights, kitchenware, and utensils. Besides, the 

casting was employed for the manufacturing of military equipment and architectural decoration. In 
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this period, brass was one of the main materials for castings; important brass objects were decorated 

in tombak; that is, coated with a mixture of gold and mercury. 

 

During the Ottoman Period until the Republic of Turkey was established, in 1923 the art of casting 

manifested itself in Anatolia mostly in the casting of cannons. It is seen that the Ottomans ruling 

across a wide geography in Europe and the Near East as well as Anatolia, could not keep up with the 

reform movements like the Renaissance starting in the 16th century in western Europe, and 

moreover could not contribute to the development of the art of casting as expected, despite the fact 

that the leadership of the art of casting had remained in Anatolia, with some ups and downs, since 

the Bronze Age.  

 

Nevertheless, in the Ottoman period, state foundries for military manufacturing and private 

workshops producing goods for daily use were established. However, the Ottoman Empire could not 

catch up with the lndustrial Revolution in 19th century Europe and the ensuing technological 

developments, and Anatolia further lost its vanguard ship of the art of casting. 

 

Following World War 1, with the establishment of the new Turkish state in Anatolia as a republic 

under the leadership of Mustafa Kemal Atatürk with his extraordinary efforts and incredible 

foresight, a new era in novelty and modern mentality in metal casting has emerged. The young 

Republic with its reformist and modern ways established a modern state and private foundries, 

which continue to function and have in respect elevated Anatolia, once the cradle of castings, back 

up to the deserved niveau. 

 

As Anatolia has seen its role as the cradle of all cultures, it has preserved its feature of being the 

oldest in foundry. In the Çatalhöyük excavation near Konya Çumra, it was determined that mining 

was carried out in Anatolia around 6000 BC. 

During the research carried out in the Gümüşlük area in Erbaa, Tokat, wooden scraping and carrying 

hand tools dating back to 3,800 BC were found in the galleries. In addition, it was determined that 

mining was carried out in the Gümüşköy-Aktepe region of Kütahya in 2400 BC under the light of 

kindling. 

 

During the research and excavations carried out in Alacahöyük in 1937, bronze pieces dating back to 

2400 BC, containing 9-17% tin, were found. In the same excavation, a dagger with a golden handle 

belonging to 3000 BC was also unearthed. Although it was determined that bronze and copper were 
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used extensively during the Hittite period between 1750-1450 BC, it was determined from historical 

records that iron trade was carried out in the same year. 

 

In the excavations in Tokat region, Ankara-Karaali and Amasya-Gümüşköy subdistricts, slag reservoirs 

varying between 70 thousand tons and 1.5 million tons were found, and from the slag analysis taken 

from here, it was determined that casting was made of very good quality in 1880 BC. It has been 

proven with historical documents that the Urartians exported bronze casting products to Etruscans in 

Northern Italy and Ancient Greece between 900-600 BC. It is known that the casting technique was 

very high during the Phrygians who lived in Anatolia between 700-550 BC. 
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3. The Development of Casting and Metallurgy Technology in the 

Ottoman Period 
 

As explained above, the regions where metallurgy first emerged were the regions around Anatolia 

and intertwined with Anatolia, and it is understood that the Turks were one of the first communities 

dealing with metallurgy. When it comes to Anatolian Turkish civilizations, we can see that metallurgy 

and casting technology has progressed after the 15th century. 

 

The most important development in these years was the cannon casting activities carried out by 

Ottoman engineers such as Engineer Saruca Bey and Architect Muslihiddin Hodja, while Hungarian 

artillery Urban Usta, who was working in Byzantium at the time, applied to engineer Saruca Bey due 

to his low wages. The empire was experienced with his service. 

Unprecedented cannons, including the giant cannon that could throw giant cannonballs of nearly 700 

kg, were poured and with their help, the Byzantine was captured by the Sultan Mehmet the 

Conqueror in 1453. This event has been recorded in history as "the first and most important event 

provided by cannon power". Although the ball casting facility, which was established in the Istanbul 

Tophane area at the same period, was developed for casting cannon bodies, it also played an 

important role in the construction of other military vehicles. This facility was expanded during the 

Bayezid period. 

 

Suleiman the Magnificent (1520-1566), who was the sultan in an important part of the Ottoman 

Empire as a period of rise and expansion, demolished the old armory and ensured the establishment 

of a larger and more modern armory. It is possible to learn the details of this armory and the casting 

processes carried out here from the Seyahatname written by Evliya Çelebi in the 1640s. 

 

On the other hand, Baron François de Tott, who came to the Ottoman Empire as a translator to the 

French ambassador in 1755, made a great contribution to the improvement of the armament. He 

initiated the establishment of Hendesehâne (named Mühendishâne-i Bahrî-i Hümâyûn with the 

Engineering Law of 1806) in 1773. 
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Tophane was the only big foundry of Ottoman foundry. Here, there were important sections such as 

a painting house, a sample room, a doctor's office, a rifle shop, an arsonhouse, a tavh house a iron 

shop, a wheelhouse (processing workshop), a workshop, a printing house. 

The British ambassador, who came to Istanbul in 1862, describes in his work that 300 cannons were 

cast in Tophane annually. 

 

In the Technical Book of the teacher İshak Efendi, who died in 1835, with 127 pages of text and 60 

pages of technical drawing, there are technological studies of the modern era, all of which belong to 

ball casting. He later worked as head lecturer at Mühendishâne-i Berrî-i Hümâyûn, who would 

continue his education as Istanbul Technical University (ITU), and gave lectures on modern casting 

and industry. Today, a copy of this book is in the Military Museum's collection. 

 

The New Age, which started after the conquest of Istanbul, brought with it the entrance to the 

scientific age, as a result of the rapid impact of the Renaissance on European societies. This period 

includes the dates when very important discoveries were made, important developments were 

observed in physics, chemistry and mechanics and basic sciences. Iron metallurgy, which started to 

become widespread in Europe in the 1300s, steel production by forging and foundry showed a very 

rapid development after the 1600s. 

 

For example, in 1630, British David Ramsey obtained a patent named "Softening of Hard Iron". In the 

1720s, RAF Reamur, a famous French Scientist and Metallurgist, became the pioneer of tempered 

cast iron.The steam engine, first introduced by Newcomen in 1712 but mainly produced by James 

Watt in 1770, was especially in the Central European communities. It has been the vanguard of the 

industrial revolution. These developments enabled metallurgy and casting technology to reach high 

levels by enabling the production of steel directly from crude iron or scrap, firstly in the 1850s, 

thanks to Bessemer-Thomas converters, then Siemens-Martin method and electric arc furnaces. 

 

During this period, while there were developments in military purpose products on the one hand, it 

is observed that the use of iron and steel materials increased in basic industries such as 

transportation, energy and construction. It is in the period of production by the rolling method and 

the production of materials with certain shapes and geometries by casting. 

Despite this period of rapid development in Europe, progress was slower in the Ottoman Empire. On 

the one hand, Ergani copper mines started to be operated, on the other hand, iron material 

production started. In the Ottoman Empire, iron mines were processed by local blacksmiths in the 
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regions where iron ore was found, and it is known that wrought iron and hardened steel materials 

were produced depending on the technology of that day. In iron mines, a separate minister was 

employed by the state, and the iron materials needed by the state were purchased by paying a fee. 

Especially in iron mines, iron cannonballs to be used in large-sized cannons poured in Tophane were 

cast in iron mines under the supervision of the minister and sent to the necessary places. It is 

available in official correspondence that the iron cannonballs produced from the coastline mines 

were transported from here to Trabzon and then to the ships. 

 

As a result of the reform movements that started in the Ottoman Empire against the technological 

developments in Europe, first of all, iron and steel production facilities that could use the modern 

technology of the era were needed in the production of military materials. In this context, the 

humbarhane iron factory was established in Zeytinburnu, in the Istanbul Hasköy region, using peaks 

produced in the iron mines near Baruthane. After the 1839 Tanzimat edict, the iron factory in 

Zeytinburnu was enlarged. In 1848, steel-hulled ships could be built with the materials produced in 

these factories. At the beginning of the 1900s, iron and casting facilities were built in Camialtı 

Shipyard, especially for developments in shipbuilding. In the facility, 2 Siemens-Martin furnaces of 5 

tons and 1 rotary kiln were used for the production of iron and steel casting. 

 

In accordance with the Mondros Treaty, as a result of the closure of the shipyards and military 

factories, caulking areas were formed between Galata and Hasköy for the purpose of repair and 

maintenance, and the casting industry was tried to be continued there under very primitive 

conditions. 
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4. Overview 
 

A highly modern and sophisticated industry with the ancient roots, metal casting is the basis of the 

manufacturing economy.  

 

It is a $5.5 billion industry that provides nearly 50,000 jobs in Turkey. The industry is central to a 

growing economy, modern infrastructure, automotive and defense industry. Moreover, metal casting 

provides excellent careers for those with the right skills. 

 

Metal casting is the process in which high-temperature molten or liquid metal is poured into a mold 

made of sand, metal or ceramic, to form geometrically complex parts. All major metals can be cast. 

The most common are iron, aluminum, magnesium, zinc, steel and copper-based alloys. 
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5. Why is Metal Casting Important? 
 

As it contributes to ecosystem with recycling; considering that metals have an infinite life cycle, it is 

clear that metal casting is one of the leading sectors in sustainable ecosystems.  

 

As it contributes to the ecosystem with recycling; Considering that metals have an infinite life cycle, it 

is clear that casting is one of the leading manufacturing sectors in sustainable ecosystems. In line 

with the UNDP Sustainable Development Goals, our foundries continue their production by recycling 

tons of scrap metal every year. In addition, materials such as foundry sand obtained from natural 

resources are also recycled to be used as re-input both within the sector and in other sectors. 

 

The metal casting industry produces a wide range of parts which can be less than 1 gram or heavier 

than 300 tons for dozens of sectors from automotive to construction, from mining to aviation. From 

home appliances to pipes and valves, from spaceships to toys; from wind turbines to tanks; from 

furniture to lighting equipments, all kinds of road, air and sea transportation vehicles to heavy 

industry machines and infrastructure, millions of products in our daily lives consist of cast parts. 

 

As it plays a key role in the development of our country; it has vital position for the manufacturing 

industries in terms of its varieties, dimensions, quality, usage areas and product range. For this 

reason, metal casting is the most important production method that provides the highest added 

value to metals. For example, when we consider just iron and steel casting production, the amount 

of castings in tonnage corresponds to 6% of the total iron and steel production of Turkey, but it 

reaches 50% of the total product value. 

 

It is one of the indispensable sectors as it provides input to the defense and transportation sectors. 

Therefore, it is not possible to ensure the development and sustainability of the industry without 

having a strong casting industry. 

 

As it has strategic importance; It is one of the indispensable sectors that provide input to the defense 

and transportation industries that have strategic importance for countries. The progress of the metal 

casting industry in order to reduce the foreign dependency in the casting needs of these sectors has 

always been strategically important in investments for the security and development of our country. 
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Turkish Foundry Industry has the ability to meet all demands in a short time and in every sense, 

through the deep industrial background. There are nearly 1000 foundries operating in the country 

that covering various business models such as high-volume production foundries with state-of-the-

art automatic molding lines, big part manufacturing up to maximum tonnages in single part with 

available flask sizes and jobbing foundries serving different industries precisely with ready-to- 

assembly component production. 
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6. Technological Trends Within the Casting Sector and Future 

Jobs 
 

Since 2011, while annual world casting production has been increasing around 1%, this rate has 

realized at an average of 7% in Turkey. On the one hand, our metal casting industry keep increasing 

its share in the world casting production and on the other hand it makes investments to increase its 

production and export value.  

 

As Turkish Metal Casting Industry exports about 60% of its production and about 70% in terms of 

total value, it reveals the positive contribution to the current account deficit and the economy of our 

country. 

  

In these respects, the future employment opportunities will focus on the industries in which metal 

castings are essential: 

 

 Automotive 

 Defense 

 Aerospace 

 Home appliances 

 Construction 

 Agriculture 

 Iron and steel 

 Oil and gas (energy sector) 

 Cement 

 Railroad 

 Transportation 

 Health care 

 Mining 

 Durable goods 

 Cast metal parts include 

 Municipality/water infrastructure 
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 Engine blocks, cylinder heads and housings 

 Turbine housings 

 Pumps 

 Sculptures, toys and decoratives 

 Water meters 

 Manhole covers 

 Fire hydrants 

 Drainage grates 

 Compressors 

 Couplings 

 Heating systems 

 Valves and seals 

 Bushings, support castings and brackets 

 Sewer and water pipes 

 Key parts in the energy grid 

 Medical equipment 

 Durable Consumer Goods 

 Household appliances 

 Metal Casting Products and Materials Containing Casting Products 

 Cars, trucks, etc. Engine blocks, powertrains, and bodies of all kinds of land transportation 

vehicles 

 Ship machinery and transmission organs, hull parts 

 Aircraft jet engines 

 Missile, tank, gun, bomb fragments 

 Train, tram, etc. all kinds of rail transport vehicles engine blocks and brake components 

 Machine parts used for production in every sector 

 Automation parts (robot parts) used for production in every sector 

 Agricultural tools and equipment 

 Mineral, oil and natural gas exploration equipment 

 Nuclear and renewable energy plant parts 

 Energy turbines 

 Energy distribution network key parts 

 Transformer, generator, and electric motors 
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 Health products (Imaging devices internal parts, artificial limbs etc.) 

 Construction Materials 

 Radiators and heating boilers Water, sewage, etc. all kinds of pipes 

 Fire hydrants 

 Pump, valve, plug and water meters 

 Bushing, elbow, angle iron and intermediate fasteners 

 Furniture assembly 

 White goods and other household goods (Oven, stove, coffee machine, etc. parts) 

 Monitors and cell phones 

 Toys 

 Jewelry 

 Sculptures 

 Municipal park and garden supplies 

 Manhole and all kinds of underground gallery covers 

 

Industry Statistics: 

 

Turkish foundry sector acts an important role in world casting production, as well as in Europe. 

According to AFS’s 53rd Census of World Casting Production (2018), Turkey has taken 3rd place in 

Europe and 11th place in global. 

 

Casting Production in Turkey: 

 

Our industry is in an effort to make its own export and added value move towards 2023 growth and 

export targets. 

Casting, which is one of the oldest and deep-rooted areas of our industry, is an indispensable part of 

the industry as it produces intermediate goods in countless industrial areas and has a high 

importance for our country. This Sector's, with advantages compared to other production methods 

and developing modern technologies in the world is open both to maintain its importance in Turkey 

for many years. 
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7. Resources for Industry 4.0 Implementation 
 

Diminishing world resources, change in the structure of energy production and increased 

expectations from products are forcing a transformation in the world manufacturing systems. Aided 

with the advantages provided by the digital world, competition in costs and continuous novelty 

expectations, are all causing radical changes in the classical manufacturing systems. Due to the many 

mis failures experienced with the intensive use of plain robotic systems, it has now being considered 

that co-operation of “Man” and “Machines” will be more productive in the new manufacturing 

systems. The new reality of creation of products from concept to the end product with information 

exchange of machines among themselves and also machines with humans via the support of digital 

world capabilities, is now named as the 21st Century Industry Revolution or “Renaissance of the 

Industry” or simply Industry 4.0. Foundry industry, losing capacity and markets with the structural 

changes in the best customers as automotive and energy requires to be restructured to gain access 

to the new markets and retain their competitiveness. In an industrial sector as the foundry business 

where classical production systems dominate and depend mostly on human capabilities, production 

facilities have to be smartly designed and operated as well as the foundrymen being smarter. 

Application possibilities of Industry 4.0 in foundries, structural changes that will be required, 

examples from world foundries adopting Industry 4.0 and applications in Turkey are being detailed in 

various resources: 

 

 Industrie 4.0 – Smart manufacturing for the future. Germany Trade & Invest (GTAI.de) 

 https://www.gtai.de/GTAI/Content/EN/ 

 Invest/_SharedDocs 

 /Downloads/GTAI/Brochures/Industries/industrie4.0-smart-manufacturing-for-the-future-

en.pdf 

 Endustry 4.0: Mahfi Eğilmez blog 

 https://www.mahfiegilmez.com/2017/05/endustri-40.html 

 What everyone must know about Industry 4.0. Bernard Marr, Forbes (2016) 

 https://www.forbes.com/sites/ 

 bernardmarr/2016/06/20/what-everyone-must-know-about-industry-4-0/#546647d8795f 
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 Internet of Things and Industrial Applications, Industry4.0 Platform,  

http://www.endustri40.com/nesnelerin-interneti-ve-endustriyel-uygulamalari 
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8. What is Industry 4.0 Benefits to the Casting Sector? 
 

1. Contribution to increasing operational efficiency, which is low compared to other industries, 

2. Possibility to oppose alternative materials. Increasing competitiveness with new business 

and market opportunities, 

3. Reduction of internal and external casting injuries thanks to the automation control without 

deviating the processes, working with narrower tolerance limits 

4. Understanding the malfunctions in advance and taking measures in time, (Preventive care) 

5. Shortening the time that the product passes from concept to market 

6. The need for capacity investment decreases with higher efficiency from facilities, 

7. Prevention and reduction of work accidents, 

8. To better understand why customers who complain about high prices, injuries and 

unreliability of cast products, 

9. Defense of the produced product with more power and belief while meeting with the 

customer. 
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9. Change in Main Occupational Profiles 
 

 Industry 4.0 will need more skilled workers, 

 Since there will be a workplace where making mistakes decreases, continuous training of 

those who run the business will be required 

 Workers are no longer needed for heavy and difficult and repetitive jobs – There will be more 

need for information workers, 

 The planning and implementation of in-house and school trainings of such personnel will gain 

importance, 

 Since the forklift trucks will work with autonomous driving technique, the need for drivers 

will decrease, 

 Since many stages of transactions such as purchasing, warehouse, basic accounting will be 

carried out by the system, the number of employees in these matters will decrease, 

 The number of maintenance staff will decrease, but qualification will increase, as 

malfunctions will be experienced less as a result of the more effective work of predictive 

maintenance. With preventive maintenance, the maintenance time will be shortened and 

more efficiency can be obtained from the same maintenance personnel, since it is known 

which part will end of life and its replacement is prepared. 

 Trade unions will have to change their structure according to this new understanding and 

practice, as the importance of unionism will decrease. 
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10. Most Demanded Soft and Technical Skills and 

Competencies 
 

According to the National Standards (Official Gazette 18.08.2011-2802) of Molding/Casting 

Employees, the technical skills required: 

1. Emergency information 

2. Wood working techniques knowledge 

3. Analytical thinking ability 

4. Knowledge of paint chemicals preparation techniques 

5. Knowledge of working and control procedures 

6. Environmental protection methods knowledge 

7. Ability to work in teams 

8. Knowledge of the use of equipment and tools 

9. Knowledge and ability to use hand tools 

10. The ability to provide hand-eye coordination 

11. Ability to handle, carry and use fixing equipment safely 

12. Recycled waste information 

13. Ability to measure accurately 

14. Occupational health and safety information 

15. Knowledge of workplace working procedures 

16. Knowledge of quality assurance systems 

17. Knowledge of quality control methods 

18. Record keeping and reporting skills 

19. Control and application techniques knowledge and skills 

20. Knowledge of the materials used and the general properties of the products 

21. Knowledge of defect detection and elimination methods 

22. Knowledge of occupational mathematics 

23. Professional term knowledge 

24. Knowledge of model parts joining techniques 

25. Model chemicals preparation knowledge 

26. Knowledge of modeling techniques 



                              ERASMUS + PROGRAMME  

 

 

Breaking stereotypes of women roles in foundry sector and awake their interest by Key Enabling Technologies from a gender inclusive  
(2019-1-ES01-KA202-065775) 

23 

27. Knowledge of inspection and test techniques 

28. Knowledge of autonomous maintenance procedures 

29. The ability to learn and communicate what has been learned 

30. Risk analysis knowledge and skills 

31. Verbal and written communication skills 

32. Standard dimensions information 

33. Knowledge of machining techniques 

34. Hazardous waste information 

35. Knowledge of technical drawing techniques 

36. Technical image reading and interpretation knowledge 

37. Technical specification information 

38. Basic computer knowledge 

39. Basic knowledge of labor legislation 

40. Knowledge of basic molding techniques 

41. Basic material knowledge 

42. Three-dimensional thinking and modeling ability 

43. Knowledge of production processes 

44. Fire prevention and fire fighting knowledge 

45. Ability to use time well 

 

According to the National Standards (Official Gazette 18.08.2011-2802) of Molding/Casting 

Employees, the soft skills required: 

 

1. Being calm in emergency and stressful situations 

2. Transmitting accurate and timely information to their orders 

3. Trial and application in fault detection 

4. Making a decision based on knowledge and experience 

5. Carefully inspect the working equipment and the condition of machinery 

6. Adopting regulations in environmental, quality and OHS legislation 

7. Transferring their experiences to colleagues 

8. To take care of details 

9. Being careful and meticulous 

10. Being sensitive about the use of natural resources and recycling 

11. Being willing to educate and teach 
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12. To stop the hardware operation in case of need and emergency 

13. To follow and monitor the innovations related to duty 

14. Respecting the workplace hierarchy relationship 

15. To pay attention to the use of tools, equipment and equipment belonging to the workplace. 

16. To take care of one's own and other people's safety 

17. To protect the materials and equipment that need to be protected carefully. 

18. To be careful when preparing materials 

19. To be willing to research for professional development 

20. Identifying negative environmental impacts 

21. Being planned and organized 

22. Carefully implementing final checks 

23. Knowing and fulfilling their responsibilities 

24. To take care of the quality of the process 

25. Strictly following instructions and guidelines 

26. Using the handling and lifting equipment correctly 

27. To inform those concerned in case of danger 

28. Perceiving and assessing hazard situations carefully 

29. To take care of cleanliness, order and workplace arrangement 

30. Sharing information effectively, clearly and accurately in shift changes 

31. Participating in the trainings provided and being willing 

32. To inform those concerned about defects that are not under his/her authority 
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11. Referances 
 

Retrieved December 04, 2020, from TÜDÖKSAD - Türkiye Döküm Sanayicileri Derneği – 

www.tudoksad.org.tr 

 

Retrieved December 04, 2020, from https://digit4turkey.org/wp-

content/uploads/2020/01/End%C3%BCstri_4.0_Raporu.pdf 

 

 

 


