BipryanbsHa mo0inbHicTh «IlepenoBe BHpOOHMUTBO: iHHOBaLii B MaTepianax
Ta TEXHOJIOTIAX»

Bipryansna MmobinbHICTh «IlepenoBe BUpOOHUIITBO: iHHOBAIIII B MaTepianax
Ta TEXHOJOTrisAX» po3nouanacs 21 xoBTHS 2024 poky Ta TpuBatume 10 13 rpyaHs
2024 poxy. Ils mporpama, opranizoBaHa CyMCBKUM JIE€pKaBHUM YHIBEPCHUTETOM
(Ykpaina), [loznancekoro nositexHikoro (ITonpmia), TexHIYHUM YHIBEPCUTETOM M.
Kommuie (CnoBarpka Pecniy6itika) Ta Mi>kHapOTHOIO acoliaIfi€ro TEXHOJIOTTYHOTO
PO3BUTKY Ta IHHOBAIlIM, Ma€ Ha MeETI O3HaHOMIJICHHS 3100yBadiB OCBITHBOI
nporpamu «I[Ipukiagne MaTepiano3HaBCTBO, HOBITHI TEXHOJIOTIT Ta KOMIT IOTEPHUI
Jv3aiiH MatepiaiiBy (0akajgaBPChKOTO Ta MariCTepChbKOTO PiBHIB) Ta 3/100yBadyiB
OCBITHBO-HAyKOBOi1 Tporpamu «Matepiano3HaBcTBO» (JIokTOopa dimocodii) 3
CYYaCHHUMH JIOCSITHEHHSIMU B Tally31 MaTepialo3HaBCTBA Ta TEXHOJIOTIH.

[Tporpama BktouaTMe 15 JIEKITiH, M0 OXOITIOBATUMYTh KIIFOUOBI aCIEKTH
MepeI0BOr0 BUPOOHHUIITBA, IHHOBAITIT B MaTepiajaxX Ta TEXHOJOT14HI HOBOBBEJCHHS,
SK1 BIZITPAIOTh BaXJIMBY POJb Y PO3BUTKY IPOMHUCIOBOCTI. 3aHATTS OyAyTh
IPOBOJUTHUCA B OHJAlH-(OpMaTi, MO JO03BOJIUTH YYaCHUKAM 3 pI3HUX KpaiH
JOJTYYUTUCST O HaBYaHHS, OOMIHIOBAaTHUCS JOCBIJIOM Ta 3HAaHHSIMHU, a TaKOX
PO3BUBATH MI>KHAPO/HI KOHTAKTH y cpepi MaTepiaJo3HABCTBA.

VY pamkax nporpamMu y4aCHUKU 3MOXKYTh:

. OTpumMaTH HOB1 3HAHHS PO 1HHOBAIIIMHI TEXHOJIOTIT Ta MaTepialy.

. B3siTi ydacTh y IUCKYCisiX 1 ceMiHapax, siKl MPOBOJIUTUMYTh €KCIIEPTH
3 Ykpainu, [Tonsmii Ta CnoBauyuHu.

. 3aly4uTH HOBI 171€1 JJI1 HAYKOBUX JOCIIHKEHb Ta MPOEKTIB y CBOIX

HaBYAJIbHUX 3aKja/iax.

Ils BipTyaspbHa MOOUIBHICTH CTaHE BAXKIUBUM €TalloM Y IiJIFOTOBII
MaiOyTHIX (axiBLiB, TOTOBHX JI0 BUKJIMKIB Cy4YaCHOTO BUPOOHMIITBA Ta JOCIIKEHb
y raiy3i Marepiajio3HaBCTBa.
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Forming vis otta Bot

Definition: Forming processes  involve § oo
shaping materials without removing material, \ pil - B

often using heat, pressure, or mechanical )
force.
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Techniques: Technigues include forging, @
rolling, extrusion, and stamping, suitable for Y R
metals and plastics. ‘B @ o

#

-

Applications: Common in the production of Artem Danylenko
metal sheets, pipes, automaotive components,

and consumer goods.
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Definition: Welding joins materials by melting & et

and fusing them together, often using heat \ pil

and sometimes pressure and filler material. ) ¥ ) @ oovenen srcponud
Kupann Nuc Lamanc Kaswsin

Techniques: Techniques include arc welding, fﬁ Tim-saiss s

gas welding, and laser welding, each suitable -

for different materials and applications. ﬁ\ e Lorwa izt

Welding v 7. [——
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Applications:  Used in  construction, -

automotive, aerospace, and various At Danylenks
manufacturing industries to create strong and

durable joints.
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Joining and Fastening o . [—

Definition: Joining and fastening processes
involve connecting parts without significant \ pil
alteration to their form. -

I

Hapwann finc Damanc Kssusin
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Techniques: Technigues include screws, bolts,
adhesives, rivets, and snap fits.

Applications: Used in assembling products ‘B‘
like electronics, furniture, wvehicles, and =
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machinery. Artem Danylenko
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Finishing - . [—

Definition: Finishing processes enhance the
surface properties of products for aesthetic \ pil
or functional purposes. )

I
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Techniques: Technigues include painting,
v I|r coating, polishing, and heat treatment.
mn:aﬂuns: Improves appearance, ‘B‘
bility, corrosion resistance, and other =
properties  in  wvarious products  like Artem Danylenko
automobiles, appliances, and jewelry.
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Additive Manufacturing

"W Definition: The process of joining materials to
make objects from 3D model data, usually
layer upon layer, as opposed to subtractive
manufacturing technologies.

I

Damanc Kseuwsin

=

Applications: Rapid prototyping, customized
products, medical implants, aerospace
compaonents, architectural models, ete.
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{Patent US473901). NANDFSOTUSS oF CONIOUS BELTEF NaTE

Manufacture of contour relief maps ‘—\
A
To. 473801, Patontad May 3, 1802, -
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Blanther J.E.: “The object of my invention is
to provide  convenient means for = N
manufacturing or making relief-maps which - W | ~ ‘B‘
shall accurately indicate the topographical 5 o i . bt . baazer Kamal Merash
peculiarities of the locality depicted by the IFHZRN - Artem Danylenko .
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Classification of Additive Manufacturing Technologies

Stereolithography (SLA}

» Usez a liguid resin cured by ultraviolet light to build layers.
Fused Deposition Modeling (FDM)
» Extrudes thermoplastic material layer by layer through a heated nozzle.
Selective Laser Sintering [5LS)
= Uses alaser to sinter powdered materials, typically plastics or metals, layer by Liyer.
Powder Bed Fusion {PBF}
= Includes 5L5 and other technologies where a powder is selectively fused or melted to create layers,
Binder Jetting

= Involves selectively depositing a liquid binder orto a powder bed to creste layers.

Directed Energy Depaosition (DED]

» Usez a focused energy source to melt and fuse materials, often uzed for metal deposition.
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Implementation of Technologies
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FDM technology Folylet technalogy 30P rechnology LOM technology
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industrial Robots Annual installations worldwide Annual installations worldwide ﬂ
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Classification of Robots and Robotic Devices
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Bobots and robotic devices
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Classification of Industrial Robots
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Parallel/Delta robot
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Cartesian Robots @ Notta Bt

Advantages:

Precision: Cartesian robots offer high precision I a
and repeatability in their movements. s

ot s . M 2 Lawano Kaeamdin
Simplicity: Their linear motion along straight

paths simplifies programming and control.
Stability: The parallel structure provides stability,

ensuring accurate movements, especially for
heavy loads.

Versatility: Cartesian robots can be customized h : o | Artem Danylenko
for various applications due to their
straightforward design.

Applications: . E 10
Material handling Pick and place i 49 ven
Assembly [ Packaging
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SCARA Robots Notta ot
Advantages:

Speed: SCARA robots are fast and can perform tasks A
quickly, making them ideal for high-speed
applications.

Precision: They offer high repeatability and accuracy,
ensuring consistent performance in repetitive tasks.

Cost-Effectiveness: SCARA robots are often more
affordable than robots with a larger range of motion, vt
making them popular choices for specific applications.

Applications:
Assembly Pick and Place
Packaging Material Handling

Llammno Kasasdhy

By Wp

E 10

@ 49 wen,

B

Basspus Cy66aTWHA

8900909

14:36 | cyd-grqu-sxz

Sheopea NN Covites slepmaon. [ Spmnpeoioian. M Bosw () n MGt € %Tw: @ Ko @ 0T canife. @ Ausk

a @ vitasi vanow (Nowas)

Articulated Robots

Notts Bot

Advantages:

Versatility: Articulated robots can perform a wide . a
range of tasks due to their flexible and human-like

movements.

Accuracy: They offer high precision and
repeatability, making them suitable for tasks that
require exact positioning.

Speed: Articulated robots can perform tasks
rapidly, increasing production efficiency.
Adaptability: They can adapt to different
applications by chani;m'g their end-effectors,
making them versatile for various industries.
Applications:

Welding Assembly Painting
Material Handling
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Collaborative Robots

#

LY e—
-

#4

A robot, often abbreviated

Hnan bate Ko
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designed  to operate  alongside  and

Interact safely with human warkers in &

shared workspace,
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From Industry 1.0 to Industry 5.0 T i
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Open Access Educational Materials

o
» Uffers a referenca
Buide to the
fundamentals of
the manufacturing
process desipn

* Enriched with a
free mobile app for
interactive learming

of Manufacturing
Engineering Using
Digital Visualization
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Notts Bot

Sumy State University welcomes cooperation
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Thank you very much for your attention!

Prof. Vitalll lvanov, DSc., Ph.D., ING PAEDIGIF | [ iva mwlsumeu.adu ua | 81380 6R4-BRD-319
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Sumy State University welcomes cooperation
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Thank you very much for your attention!
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What does TIPS do?

The Theory defines generalizable patterns in the nature of inventive solutions and the distinguishing
characteristics of the problems that these inventions have overcome.
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The 40 Principles of invention

22) “BLESSING IN DISGUISE”
(CONVERT HARM INTO BENEFIT) ﬁ
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The 40 Principles of invention

25) SELF-SERyICING PRINCIPLE
a) % . 3
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self-servicing li
deicing system: =

regeneration of

tungsten glower
within bulb of
: halogen lamp

tungsten atoms sublimate into halogens
then, to redeposit on tungsten glower
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The 40 Principles of invention

35)CHANGING STATE, PARAMETERS,

PROPERTIES OF MATERIALS
1) high 2) low- 3)a product ready
temperature temperaturg for further
food processing  f0od preserving  processing step

(for submerging
temp >>0°C P °C

in liquid
chocolate)
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Arscracin Kpyncees
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Ph.D., Senlor Lecturer at the Department of %
Manutacturing Engineering, B
Machines and Tools, Sumy State Unlversity
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CUTTING FORCES DURING MILLING
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