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Advanced cooling of power electronics

with copper cold sprayed aluminum
heatsinks & busbars
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Automated
spraycells

New plant for
mass production
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- With increasing performance of BEV 's the inverter cooling has
to match the needs
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Hybrid heatsinks for better BEHAREEER
cooling performance by less weight 4#nmseEE
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— Best of 2 worlds —
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Proof of concept

=50 Uk

In cooperation with
5 Fraunhoter& £

\

~ Fraunhofer

8/5/2024 - Dasch




Solder paste has up to
20x better heat conductivity

— Soldering compared to TIM material —
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Solder paste ﬁ 60 W/
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Testing process peim
in 3 steps =H M2

— Soldering compared to TIM material — - RESSARAFRBEMERELE -
1. spraying 2. solder & TIM process 3. measurements
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The thermal resistance of cold sprayed hybrid
heatsinks is comparable to Cu-heatsinks

— Comparison of thermal resistances of different heat sinks — ;’% I]}_l% fﬁ'-\\ 51|;E||3 |/E|\ iﬁtﬁz f—'ﬂ %‘% E/\] ,‘5\“\' Bﬂ I—ﬁ %ﬁ tﬁtﬂ ,‘5\“\' %% 7|‘E i—L/|
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Al'5 mm

Cu 0,3 mm cold sprayed , Al 5 mm
Cu 2 mm cold sprayed , Al 5 mm
Cu 3 mm cold sprayed , Al 5 mm

Cu 5 mm cold sprayed , Al 5 mm

Cu5 mm
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Impact cold sprayed hybrid heatsinks have a
similar heat flux density as Cu-heatsinks

— Comparison of thermal resistances of different heat sinks — ;|:|:| ﬁ_lt;/?\ m/ﬁ_‘\\/\l:ab/m\tﬁtﬂ &%%E/\] £ )I ,':u_l_\‘}"_ %%ﬂ jﬁiﬁ g2 -, 52 7|<E 'ﬂ,\/{
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Al 5 mm

Cu 0,3 mm cold sprayed , Al 5 mm

Cu 2 mm cold sprayed , Al 5 mm

Cu 3 mm cold sprayed , Al 5 mm

Cu 5 mm cold sprayed , Al 5 mm

Cu5 mm
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The performance of CS hybrid heatsinks is
comparable to the performance of Cu-heatsink
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Cu * Cold sprayed
hybrid heatsink

Cost & weight
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Physical properties of
cold sprayed copper

— Properties driven by the industry —
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Copper
Purity 99,98

dl
21 £99.98%
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Layer thickness 100 pm

Overall flatness
0,15mm
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Bonding
> 60 Mpa
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Deposition
efficiency
Up to 99,8%
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99.8%

> 1.000.000
parts yearly

Errs >
1,000,00044
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CSHSCB

the turnkey solution
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EVO CS II 6/11
spraygun

v" 10 kg / hour feedrate
v’ 24/7 operation
v 150 parameters to control process
v Built for 3 shift production
v Up to 99,8% efficiency V10 AT/ INHEHRERE
v'24/7 E RI%E1T
v 150 SHIEHITE
vV A= IEFMmE
v =3K99.8% R
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Cold Spray technology
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Automated coating box CSHSCB

H o0 REfCSHSCB
v Capacity up to 1.500.000 parts yearly

v" Flexibility for various cooler designs

v' Automated spray cell v ErTESiA1 500 0004
v High efficiency v ERTEMANBFZITNRE
v' Cycle time 8-16 seconds v BHIBURETT
v" Cost saving VR
v" Deposition efficiency up to 99.8% ( ﬁfﬂ—\w@&lE@
v TARK
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Copper cold spray
turnkey solution

— Soldering compared to TIM material —
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CSHSCB
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Future
applications Sk & 7 F

— Cold spray technology has a high potential in the future — - ABABRAERKEBRENE D -

Additive manufacturing of
aluminium, copper, magnetic
material and many more

Hybrid busbars for
automotive applications
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Michael Dasch

- International sales -

md@impact-innovations.com

+49 175 8181774
+49 8636 595199034
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Thank you!
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