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E l e c t r o n  b e a m  i s  b e i n g  w i d e l y  u s e d  i n  i n d u s t r y,  h e a l t h  a n d  
s c i e n c e  f o r  v a r i o u s  a p p l i c a t i o n s .


T h e  e l e c t r o n  b e a m  e n e r g y  i s  r a n g e d  f r o m  k e V  t o  Te V.

I n d u s t r i a l  e - b e a m  e n e r g y  i s  a b o u t  1 0  k e V   t o  1 0  M e V  

M a x i m u m  a l l o w e d  e n e r g y  o f  t h e  e l e c t r o n  b e a m  i s  1 0  M e V  f o r  
i n d u s t r i a l  u s a g e .


H i g h e r  e n e r g i e s  c o u l d  p o t e n t i a l l y  i n d u c e  r a d i o a c t i v i t y  i n  
m a t e r i a l .


E l e c t r o n  b e a m  i s  a l s o  a  s o u r c e  o f  X - r a y s

Introduction
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Filament
Wehnelt

Anode

Steerers

Vacuum valve

Focusing magnet

Deflectors

Collimator

Workpiece

Electron beam technology

E l e c t r o n  g u n

P r o d u c i n g  e l e c t r o n s

F o r m i n g  t h e  e l e c t r o n  b e a m


B e a m  t r a n s p o r t

S t e e r i n g  a n d  f o c u s i n g  t h e  e l e c t r o n  b e a m

S c a n n i n g  t h e  e l e c t r o n  b e a m


A p p l i c a t i o n  s p e c i f i c  t a r g e t r y

Wo r k p i e c e  m a n i p u l a t i o n
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Electron beam applications

50 billion dollar market @ 2011, IAEA
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Electron beam applications

Additive manufacturing

Melting

Evaporating

Shaping

Micro-machining

Lithography

Therapy

Material improvement

Flue gas cleaning

Liquid cleaning

Cross-linking

Sterilization

X-ray production

Hardening

Cladding

Welding
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Company overview

T h e  c o m p a n y  w a s  f o u n d e d  b y  4  p h y s i c i s t s  
i n  Q 4  o f  2 0 2 1 .

E TAŞ  h a s  5  e m p l o y e e s .


1  p h y s i c i s t

2  m e c h a n i c a l  e n g i n e e r s

2  e l e c t r i c a l  e n g i n e e r s


F i e l d s  o f  a c t i v i t y

E l e c t r o n  g u n s

E l e c t r o n  b e a m  p r o c e s s i n g

R F  p o w e r  g e n e r a t o r s / a m p l i f i e r s

X - r a y  g e n e r a t o r s

E TAŞ  E l e k t r o n  Te k n o l o j i l e r i  A .Ş .
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Electron beam

welding machine
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W e l d i n g  o f  d i f f e r e n t  m e l t i n g  m a t e r i a l


D e e p  a n d  t h i n  w e l d i n g


L o w  h e a t  i n p u t  a n d  d i s t o r t i o n


C l e a n  w e l d i n g  i n  v a c u u m


A u t o m a t i o n


W e l d i n g  o f  c o m p l e x  g e o m e t r y


H i g h  e f f i c i e n c y  ( s i n g l e  t u r n  -  n a r r o w  r e g i o n  ( H A Z ) )


H i g h  p o s i t i o n i n g  a c c u r a c y


H i g h  w e l d i n g  s p e e d


N o  f i l l e r

5 0  k V  4 0  m A


φ  1 0 0  m m  x  2 0 0  m m  
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TESTED
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Full penetration Partial penetration

Electron beam welding
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TESTED

Heat input on the workpiece 
during the welding

e-e-e-

0.7 mm diameter stick (Inconel) 

0.1 mm diameter wire (Nickel-chromium alloy)

Peripheral welding of SS

Butt welding of SS

e-

10

Electron beam welding
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Ongoing projects

E l e c t r o n  g u n s

DGET OGET YGET
 3 0  k V ,  1 0 0  μ A

 W  c a t h o d e

 6 0  k V ,  1 0  m A

W  c a t h o d e

 1 5 0  k V ,  2 5  m A  

 D i s p e n s e r  &  L a B 6  
c a t h o d e  o p t i o n s


B e a m  s c a n n i n g  a n d  f o c u s i n g  s y s t e m

B e a m  d i a g n o s t i c  s y s t e m

C o n t r o l  s y s t e m

S E M E B W / X - r a y  s o u r c e E B W / T E M
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 New projects with e-gun

 Surface processing with e-beam

 X-ray generator

 RF power generator/amp. (magnetron/
TWT)

 ...


In house production

 vacuum gauge

beam diagnostic equipments

…
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Hardened/Raw hardness coefficient  

H
ar

dn
es

s 
R

at
io

1

1,1

1,2

1,3

1,4

Energy (kJ)
0 15 30 45 60

30% surface hardening has been 
achieved in SS-304 material 

(depth ~400 μm).

Ongoing projects & goals
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Serve to the domestic industry with EBW - now

Promote our domestic EBW machine to the market
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Products
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With the appropriate marketing strategy in e-guns, i t  is possible to compete with foreign 
companies.

Opportunit ies are being explored in the geography where Turkey is active.

E-guns

EBW

EMG-4215 / EGPS-4215 EGH-8100/ EGPS-8100

Starting price Basic System - options not included: $64,600 Starting price Basic System - options not included: $110,500

Energy Range: 1 keV to 30 keV

Beam Current: 1 nA to 5 mA

Spot Size: 0.5 mm to 25 mm

Energy Range: 1 keV to 100 keV

Beam Current: 10 nA to 1 mA 

Spot Size: 3 mm to 100 mm



 Electron accelerator (Rhodotron)  project - KAHVELab
MeV e- beam

R&D studies are going on

Meetings with potential users are going on


Medical steri l ization - izmir 

Tiers cross-l inking - istanbul
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Partnerships

 Proton l inac  project - KAHVELab
800 MHz: The highest frequency RFQ

2.45 GHz magnetron & RF transmission l ine

2 MeV, <1 m: The shortest RFQ

Domestic design and production

PIXE application
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Know-how & experience & goals
E TAŞ  E l e k t r o n  Te k n o l o j i l e r i  A .Ş .

RF power

generation

Electron 
beam

Proton 
beam

Vacuum

High 


voltage


Mechanical
 Thermal


Material


Simulation


Electron 

gun 


develop.

X-ray 

generation

Neutron

generation

Ion 

source 


develop.

RF 

quadrupole

accelerator

Electron 

beam 


welding

Electron 

beam 


hardening

X-ray 

source

Magnetron

TWT

Ion 

implantation

Focused 

ion beam

Radiation 

testing

Material 

analysis 

(PIXE)

Electron 

accelerator

Sterilization

Radiography

SecurityMedical

U P H U K - V I I I ,  5 - 7  S e p t e m b e r  2 0 2 2



Thank you!

Although ETAŞ  is  newly establ ished,  i t  wi l l  commercia l ize the 
products of  our  tota l  40 years exper ience in the domest ic  design 
and product ion of  par t ic le accelerators.


Over t ime,  not  only wi l l  our  product  por t fo l io  expand,  but  our  team 
wi l l  a lso grow to be able to provide technical  serv ices that  our  
country needs in par t ic le accelerator  and re lated technologies 
such as RF, vacuum and s imulat ion etc.


