Unit 4 FORGING (Ковка)
Starting up:
· What associations do you have with the word “forging” (ковка)?
· Do you possess any forged things? How do/can you use them?
· What are the traditionally most common tools for forging?
Text “Forging and Forging Operations”
Study the vocabulary:
	
	Word
	Translation

	1. 
	forging 
	ковка, штамповка

	2. 
	rolling
	раскатка

	3. 
	pressing
	прессование, ковка под прессом

	4. 
	hammering
	ковка, обработка молотом

	5. 
	hot forging
	горячая штамповка

	6. 
	cold forging
	холодная штамповка

	7. 
	production run
	массовое производство, производственный цикл

	8. 
	pliable /ˈplaɪəbəl/
	пластичный

	9. 
	tight tolerance
	жесткий допуск

	10. 
	hammer
	молот

	11. 
	die
	боёк молота

	12. 
	die forging
	объемная штамповка

	13. 
	open die forging
	штамповка в открытом штампе

	14. 
	closed die forging
	штамповка в закрытом штампе

	15. 
	bar stock
	заготовка из прутка

	16. 
	workpiece
	заготовка

	17. 
	press forging
	штамповка на прессе

	18. 
	roll forging
	раскатка

	19. 
	constrain 
	ограничивать

	20. 
	fatigue  /fəˈtiːɡ/
	усталость материала

	21. 
	fine grain 
	мелкое зерно

	22. 
	grain refinement /  rɪˈfaɪnmənt/
	измельчение зерна

	23. 
	visor /ˈvaɪzə/
	защитный козырек подъезда

	24. 
	gazebo /ɡəˈziːbəʊ/
	беседка


Exercise 4.1. Read the text. While reading, fill in the table.
	Common forging methods
	Main features
	Benefits

	Drop forging
	
	

	Press forging
	
	

	Roll forging
	
	


Metal Forging is the process of shaping a piece of metal using continuous pressure, often used to tool steel or iron. The extreme pressure may require rolling, pressing, or hammering the workpiece to shape it into the desired part. 
Forging Processes: Hot Forging vs. Cold Forging
A wide range of metalworking processes is available to forge parts. The type of forging depends on the specifications of the part and the requirements for the production run. Most metal forging involves the use of extreme heat to soften the metal. With hot forging, the metal may be heated up to 1150°C.
As the metal is more pliable, less pressure is needed to form the metal. After pressing the material, it cools and hardens. The finished part is often much stronger compared to its original form. However, hot forging provides less tight tolerances compared to cold forging.

With cold heading, the metal is not heated. It is formed near room temperature, which makes it better suited for working with softer metals. The main benefits of cold forging include faster production rates and increased interchangeability.
Common Forging Methods
Drop forging is the process of dropping a large hammer onto the heated metal to form it into the shape of a die. Some dies are molds with distinct shapes while others are flat surfaces. The two most used methods of drop forging are open-die forging and closed die forging.
With press forging, a press is used to apply force instead of a hammer. The press travels at a slower speed compared to the hammer, allowing it to reach deeper into the material. The metal workpiece is affected uniformly.
Compared to drop forging, press forging provides many useful benefits. It offers greater accuracy and capacity, making it suitable for large parts. Some presses are automated, which reduces labor and overall costs. It is also a more economical solution for high-volume production runs.
Roll forging is another forging process, mostly used to produce steel bars and long parts. The forging process involves two cylindrical rolls that deform a bar stock. The heated material passes through the cylindrical rolls until the desired shape and size are achieved. This generates less material waste compared to some drop forging methods and allows for favorable grain structure.
Closed Die Forging vs. Open Die Forging
Traditional smith forging is a type of open die forging. This process requires the workpiece to be placed between two surfaces, such as an anvil and a hammer. The hammer strikes the workpiece to form it.
Modern open die forging often involves the use of two dies. The workpiece is sandwiched between the dies but is never fully constrained. Advantages of choosing open die forging include: continuous grain flow, reduced chance of defects, increased strength and fatigue resistance, finer grain structure.
What is the best metal for forging?
It’s possible to forge any kind of metal, but there are certain metals and alloys that are better suited for different applications. Most commonly, these are the kinds of metals that get forged: сarbon, alloy, and stainless steel, exceptionally hard tool steels, aluminum, titanium, brass and copper, high-temperature alloys containing cobalt, nickel, or molybdenum.

What are the characteristics of forged products?
Forgings are needed where strength, reliability, economy and resistance to shock and fatigue are vital. Forgings can be produced from the materials possessing ductility, hardness, machinability at different temperatures. Forging develops the maximum strength potential of a material recrystallization of the material and further grain refinement produces extremely uniform material with optimum response to heat treatment. During the forging process the material obtains the fibrous structure and does not change its state. Heat resistance, corrosion resistance, hardness, strength, resistance to creogenic temperatures, magnetic or non magnetic properties are almost certainly available in forging.

What items can be done by forging?
Forgings are normally component parts contained inside assembled items of airplanes, automobiles, ships, oil drilling equipment, engines, missiles, and all types of capital equipment - to name a few. The artistic forged items are numerous and include iron fences, stairs, balconies, visors, garden forging, iron gates, doors, grills, gazebos, iron fittings, furniture including loft furniture, lighting, works of arts, etc. 
After-reading tasks:
Exercise 4.2. Complete the sentences according to the text:
1. The most common metals used for forging are …
a) gold and silver 	b) steel and iron		c) bronze
2. The type of forging to be applied depends on 
a) type of metal	b) temperature of metal heating		c) special production needs
3. Among the advantages of cold forging is …
a) speed of processing		b) efficiency	c) higher quality
4. The most appropriate metals for forging are …
a) soft metals		b) hard metals		c) any metals suitable for a particular use
5. Having been forged the materials get …
a) harder and more durable		b) highly magnetic		c) more ductile
6. Forgings can be applicable to …
a) engineering products	b) artistic objects		c) both.

