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Method is based on rapid (~seconds) high Current Accomplishments
temperature (up to 4000 K) heterogeneous reactions

Joining C — C composites

<+  Carbon-Carbon Composite

<— Refractory joint layer

<+ Carbon-Carbon Composite

Joining Ceramic to Metal Alloy

actory dissimilar materials. For <+ Ceramics

arbon;

W« Refractory joint layer
alloys; 2

<« Aluminum Alloy

War fighter Benefit System Level Payoffs

. Gain critical understanding of the joining process:

What are the dominant mechanisms for joining of dissimilar
refractory materials?

How can the composition of the reactive layer be tailored to
provide the desired properties of the joined materials?

Scientific Challenges

Develop approach for spot-type welding of dissimilar
refractory materials

Developing rapid energy effective techniques for
low cost on-field rapid repair of armor 4
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ost rapid joining of dissimilar refractory materials

Preheating bring s of the reaction mixture to the ignition temperature.

ter initiation, a rapid (up to 104 K/s) high temperature (up to 3000 K) reaction occurs in a
thin layer in the vicinity of the joint, leading to chemical interaction between the melt and
disks to be joined.

' }apid press allows instant loading of the stack: enhancing the mechanical properties of
) joint.
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NOTRE DAME Concept of Reactive Joining
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Jressibiie for Rapid Reaction Joining

DIE BASE

I - Reaction Layer ; 2 - C-C Disks; 3 - Dielectric Layers ;
4- High Current Power Supply; 5 - Thermo Insulator: 6 - Retainer Ring:

Reaction zone observable: measure temp.!
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ALUMINUM DISK

Hexagonal tile for
large plates

testing ==
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100 Ton Fast Acting Hydraulic Press

Hydrauvlic Accumulators

Safety Guard (Sections Hidden for Clarity]

Main Rarm

oving Platen Safty Latch

0.000Ampere Power Supply

Operator Safety Gate

il

Tie Bar \ |
|

ank w/ Return Filter and Diffuser

ilters in Feed Lines
Mold

Light Curtian Safety |

elf Contained Hydraulic
Power Supply

Emergancy Stop Button
AntiTie-Down Controls

ontrol Cabinet
oving Platen Safety Latch

oving Platen
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Combustion Reaction Mold for Refurbishing Rotors and Stators

Steel Back Plate
oppet Feed Electode

[Hidden)

Upper Copper mold Block

Upper & as Shisid ‘ efurl?lshmenf Layer
T SR T achined Rotor Core
Interchangable Centering Device -

Lower Copper Mold Block

Refurbishment Layer

opper Feed Electode
Lower Gas Shield

Bolt Insulated Bushing ooling Line

Sintered Defuser in Argon Entry Port
Bolts to Platen

lso Thermal Bar

teel Back Plate
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Optical fiber

1. Core: 8 um dia.
2. Cladding: 125 pm dia.
3. Buffer: 250 um dia.
4. Jacket: 400 um dia.
5. Refractory coating
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