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In-line surface treatment and diffusion bonding
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= similar and dissimilar diffusion bonding
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What are the limiting factors of
weldabllity?
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EEH limiting factors on weldability
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1. oxide layer on joining surface, e.g. of aluminium and magnesium alloys

amorphous structure of the
Al-oxide layer ( = 20 nm) oxide layer on magnesium surface

source: alumatter.co.uk source: Brevier
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EE limiting factors on weldability
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2. formation of brittle intermetallic compounds along the interface

interface of an Al-Mg-joint hardness profile of Al-Mg-interface
600 300
| #—Hardness  ——Elastic Modulus |
500
Magnesium Al Mg, Al:Mg. Aluminium
400 200 5~
S 300 [ £
> / pa
I / —_
200 / F—H‘/_ ‘&-—-._. 100 W
100 g e
— .
0 . " T " . . T T T 0
-50 -40 -30 -20 -10 O 10 20 30 40 50
Distance from interface [um]
source: J Mater Sci (2011) 46:357-364
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limiting factors on weldability

3. different physical properties, e.g. melting temperature

Al and Fe diffusion bonding

Cu and Nb diffusion bonding
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Content

How to improve the weldabillity of
challenging materials for diffusion
bonding?
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S In-line surface treatment and diffusion bonding
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S In-line surface treatment and diffusion bonding
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diffusion bonding
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S possible surface treatments in a glovebox and their effects
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How does the surface treatment
Influence the condition of the
joining surface?
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EEH surface treatment vs. surface condition
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determination of the surface condition

static contact angle measurement
(Owens-Wendt-method)

measuring fluid

surface

X-ray diffraction

ni ter ;
Goniome One point, one channel \?" g

L. Xfay Tube source: shimadzu

= . .
NEA. PROFESSUR © 2017 www.ifmt.tu-chemnitz.de 13

AW SCHWEISSTECHNIK

In-line surface treatment and diffusion bonding



S Influence of surface treatment on the contact angle of AZ31
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EE Influence of surface treatment on the contact angle
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sandblasted surfaces show lowest contact angle

chemical surface treatment reduces the contact angle
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S effect of the different surface treaments on the dislocation density

TECHNISCCHHE%UNI\IJP;ERSITAT Of the prevailing aluminium a”OyS

300

W turned
W turned + cst
MW sandblasted

—_— 250 W diamond smoothed

m

€

~—

=

3 200

+

@

-

Fen

= 150

c

@

-

c

2

= 100

(& ]

Q

2

h -]

50 .
0

EN AW-6082 EN AW-7075

- highest dislocation density for diamond smoothed surfaces

- results correlate with contact angle measurement - sandblasted and diamond
smoothed surface treatments show highest potential
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What Is the advantage of in-line
surface treatment and diffusion
bonding?
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S diffusion bonding of AMC (AA7075+SIC,) and AZ31
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EEH diffusion bonding of AMC and stainless steel
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EEH diffusion bonding of AMC and stainless steel
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EEH diffusion bonding of aluminium and magnesium
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EEH diffusion bonding of aluminium and magnesium
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EEH diffusion bonding of CuNb multi-layered compound material
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iy

scheme of the
fusion reactor

ITER
source: BMPA

multi-layer structure of CuNb compound material

interior view of a tokamak fusion reactor
—> application range for CuNb-plates
source: EPFL
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EEH diffusion bonding of CuNb multi-layered compound material
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improved diffusivity
by chemical surface
treatment
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What is the highest potential of
the in-line surface treatment and
diffusion bonding technology?
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S diffusion bonding of UFG materials, e.g. ECAP-formed AA6060

TECHNISCHE UNIVERSITAT
CHEMNITZ
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ECAP-formed AAG6060 AAG060 T66

almost no recrystallization of the ECAP-formed microstructure
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