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MulMetal 3D Printing of Custom Heat

CHALLENGES OF TRADI TI ONAL MACHI NI NG

Energy densities in devices are increasing in all i nd
manufacturing, and automoti ve. Il ncreasingly there is
devices that can pull heat out of a small area at hig
exchangers have been made through traditional CNC mac
passageway to planar arrays of crodismensi obedl hoéeisces

made with a series of interlocking machined component
are expensive and time consuming to produce and assem

TECHNOLOGY

UAM is a disruptive technology tha
about making parts. It is a solid
that uses sound waves to merge | ay
3 produces true metallurgical bonds
variety of metals, including al umi
titanium. By combining additive an
UAM can create deep slots, holl ow,
structures, and ot h-greoamempgli exs ¢ anpmno
’ to replicate with conventional sub
‘ Additionally the solid state natur
wel ding of dissimilar metals. This
production of custom met al matri X
embed objects or sensors in a met

THERMAL MANAGEMENT WI TH 3D PRI

N— Met al 3D Printing technologies hav
f & with complex internal geometries n
% ; manufacturing approaches. However,
i Cf 4 realized in metal 3D Printing due
- - > 2 of metals with high thermal conduc
R : ' met hods Copper and aluminum, the
: ~ highest thermal conductivity, have
4 printers due to high reflectivity
i The solid state ®Mawekrei of parbceéeson
1 to readily bond aluminums and copp
machines are based xdfsf CANC tnriddist.i o
wel ding process canh be stopped at
channels can be machined. Subsequ
continues to build up metal sealin
-ray i mage at right (1) illustrates
paths which are impossible with tr
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SIZE
Micro scale 10-100pm
FABRISONIC
CHANNEL SCALE Meso-scale Amm-1mm
UAM has been used to prod
devices with a wide range g
from the mid006umiakte madr
(2cm+) . The SonicLayer 4|Mm-scale 1Tmm-5mm
designed to create intern
scal 4mm)1l The machine i s
machining head, in additd.i c
scribing small scale feat|Cm-scale 5mm-2cm
scale, traditional machin
paths with end mills as s
channels are easily creat I
Using a combination of t h|Macro-scale 2cm +
structures with micro cha
built with -$soalkgrhéadarcs o
CHANNEL SHAPE
The combination of additive and subtra
uni que flow path cross sections. I f n
used at every layer to tailor the shap
f The blue example at l eft, il lustrate:
integral fin elements to increase sul
Using a ball mill, traditional round

Thin -lriekked channels can be produced wi
tion between flow paths
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Solid tubing of high performance met
copper or aluminum to meet perfor man
pressure, wear) while stild]l having a
of thermally conductive alloys.

EMBEDDED ELEMENTS
The solid state nature of the UA

the build never experiences hig

minum alloys the temperf.turTehinse

that electronics (2) and other I

build with out any damage to t heil

Fabrisonic has produced heat exg

embedded in the solid metal wher

and wear (3) Additionall vy, Fat

sensors, monitoring circuits, ar

integral check valves.

SURFACE FI NI SH

Since SoniclLayer machines &axeé sbas I
CNC mills, UAM can achieve the sa nd
bilty
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DI SSI M| LAR METALS / CLADDI I
The ssalaitke nature of the ultras

used in UAM permits joining of

formation of brittle intermetal
processes. A wide range of mat
been successfully bonded wusing

Fe and Al /Ti are routinely joir
worked with exotic combinati ons:¢
Ni / Stainl ess. This capability

uni que high performance heat e
is possible to make a structur e
adjacent to a heat source, but

aluminum for weight savings. /
product can have steel i nserts

integrating multiple temperatur
for monitoring. UAM has al so |
cladding operations for corrosi
UAM does not melt the metal, t1l
resistant met al ( Ni , Stainl ess,
af fordable structur al materi al

corrosion resistant vesse

PRESSURE
I n aerospace al umi nums,

t her mal management devi
in excess of 3000PSI
performed using Helium

For higher pressure ap
recently been doing de
met al matri x composite
il lustrate an aluminum
with continuous ceramic
strength met al matrix ¢
wei ght
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