Unit 6 CNC Machining of Artistic Products
Starting-up
CNC stands for Computer Numerical Control. A machine tool is called a CNC machine if it is controlled by a computer. The examples of CNC machines are lathe, mills, slotter, shaper, etc. 
· What things can be manufactured with a CNC machine?
· What materials do you think are the most appropriate for CNC machining?
· What the kinds of artistic products could be processed by a CNC machine?
Tex: CNC Machining of Arts
Study the vocabulary
	
	Word
	Translation

	1. 
	CNC machine
	станок с ЧПУ

	2. 
	tremendous /trɪˈmendəs/
	огромный, грандиозный

	3. 
	custom manufacture
	изготовление на заказ

	4. 
	precision  /prɪˈsɪʒən/ 
	точность

	5. 
	well-established /ɪˈstæblɪʃt/
	испытанный, устоявшийся

	6. 
	lucrative  /ˈluːkrətɪv/ 
	прибыльный, доходный

	7. 
	freeform
	произвольной формы

	8. 
	sculpture
	скульптура, ваяние, резьба, высечка

	9. 
	coolant
	охладитель

	10. 
	chattering
	крошение (металла)

	11. 
	revolution
	вращение

	12. 
	milling machine
	фрезерный станок

	13. E
	end mill
	концевая или торцевая фреза

	14. 
	axis /ˈæksɪs/ axes (pl)  /-siːz/
	ось

	15. 
	stepped structure
	ступенчатая структура

	16. 
	ball-nose mill
	сферическая фреза

	17. 
	engraving mill
	фреза для гравирования

	18. 
	feed
	загрузка, подача (материала)

	19. 
	surface finish /ˈsɜːfɪs/
	качество поверхности

	20. 
	flat 
	плоский

	21. 
	waterjet cutter
	cтанок гидроабразивной резки


Read the text. 
Art is so precious because it offers us a unique version of the world. The artists are said to leave something of themselves in their paintings or sculptures. However, apart from imagination, a tremendous amount skill was necessary to chisel what you see from a block of a stone or metal. Today, modern technology offers everyone a unique opportunity to become an artist even if they don’t have the skills. CNC machining technique for making art pieces has become popular in custom manufacturing.

CNC machining is a technology that makes it possible for the cutting tool to move according to a program with ultra-high precision, is usually associated with industrial parts. However, the well-established machining techniques and equipment made CNC machining a lucrative option in other enterprises. 
Throughout its history, the capabilities of art were limited by two things. Human imagination and human skills. CNC machining lifts the second limitation. Its ability to create complex freeform surfaces is extremely useful for sculpting. What was either impossible or took decades to sculpt with manual tools, what had a high failure price, can now be produced by a CNC machine in a matter of hours.

The Materials for CNC Machining
Art objects are made to last. They are often displayed outdoors so they must be corrosion resistant. But the foremost consideration in choosing a sculpture material is aesthetic quality. Fortunately, CNC machining technology offers a wide variety of materials it can handle. The most widespread materials for CNC sculpting are aluminum, cooper, and bronze.
 
The materials for CNC machining are much more complex to cut because of their hardness and brittleness. You would require special tools and coolants to prevent the material from chattering. Precious metals like silver and gold are used as well but mostly to produce the jewelry. 

Sculptures for CNC Machining
Cutting tools are determined by two considerations, the surface that you have to produce and the material. Sculptures have a lot of small features and complex freeform surfaces. The majority of the sculptures are not revolution parts so the best sculpting machine tools are 3-axis and 5-axis milling machine tools. They require a number of mills. The best approach is to remove as much material as possible with an end mill.

At this point, you’ll get a stepped structure that is close to the final geometry of your art object. Then, you change to a ball-nose mill or a CNC engraving mill, make your feed, and complete all the small and complex features with a lot of passes. It’s important to mill from the one side only (for example, the mill enters from the front and exits at the backside of the part), otherwise the surface finish will be much worse. 

Basically CNC machines translate computer data (a flat drawing or a 3D model) into sequences of location information for the machine cutting head in a 2D (in a case of a laser or waterjet cutter or 3D in the case of a CNC mill) space. 

One of the most widespread types of sculptures for CNC machining is engravings. They are on plates whence a pattern or a low-depth carving is created. Engravings are easy to do with CNC machining because the pattern is easy to reach by the tool. 
With CNC machines or laser cutters, you can put patterns into sheet metal, no matter how complex the patterns are. This allows us to create beautiful fences, doors, screens, and gates. 

CNC machines can be extremely powerful in enabling your creativity as a designer, artist, engineer, or even a hobbist. 
After-reading tasks:
Exercise 6.1. Are the statements True or False? Specify your answers using the text. 
1. Nowadays, modern technologies provide opportunities for mass production of art objects. 
2. CNC machining is not suitable for making art pieces of any desired form.
3. Copper and bronze are the examples of the most common materials for CNC machined sculptural objects because of their high corrosion resistance. 
4. Brittle metals are hard to process with CNC machines because they can chatter.  
5. 3-axis and 5-axis milling machines are not appropriate for making sculptural free forms. 
6. Having been machined, the stepped structure of an art piece will be finished with manual tools. 
7. CNC machines can be programmed to make 2D or 3D designs.
8. Only simple design patters are applicable for engravings with CNC machines. 
Exercise 6.2. Put the words in the correct order to make sentences:
1. their artists said to leave of something are themselves The in art
2. are materials CNC for machining The not to cut because their of hardness brittleness easy and
3. Precious to jewelry can be CNC metals machined also produce 
4. head machine the transmits computer CNC data to cutting 
5. CNC metallic beautiful machining us to create items allows

