
A diffusion bonded manifold is a type of manifold used in various industries, such 

as aerospace, automotive, and medical applications. It is created through a process 

called diffusion bonding, also known as solid-state welding or diffusion welding.

Diffusion bonding involves joining two or more components together without the 

use of additional filler material. The process typically involves applying heat and 

pressure to the mating surfaces of the components, causing atomic diffusion to occur 

at the interface. This diffusion results in the creation of strong bonds between the 

components, effectively joining them into a single piece.

In the case of a diffusion bonded manifold, multiple channels or passages are formed 

within the manifold structure. These channels are designed to facilitate the flow 

of fluids, gases, or other substances through the manifold. The diffusion bonding 

process ensures a high-integrity bond between the manifold components, resulting 

in leak-free operation and enhanced structural integrity.

Diffusion bonding offers several advantages for manifold fabrication. It allows 

the creation of complex manifold geometries with precise channel configurations, 

ensuring optimal fluid or gas flow. The absence of additional filler material 
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The diffusion bonding process ensures a 
high-integrity bond between the manifold 
components, resulting in leak-free operation 
and enhanced structural integrity.

eliminates potential points of weakness or contamination, enhancing the reliability 

and performance of the manifold. Additionally, diffusion bonding enables the joining of 

dissimilar materials, expanding the range of applications for these manifolds.

Overall, diffusion bonded manifolds are highly reliable, durable, and efficient components 

used in various industries where precise fluid or gas distribution is required.
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Manifold 
construction

Multilayer Multilayer Multilayer Multilayer Single layer Typical 
3-dimensional 
design

Process 
description

Time temp. 
Pressure 
molecularly 
bonded layers

Chemical solvent 
bonded layers

Adhesive bonded 
layers

Thermal energy 
to weld layers 
together.

Drilled from 
outside of part to 
connect all flow 
paths.

3d printing

Typical 
materials

Acrylic (PMMA) 
Ultem® (PEI) 
Polycarbonate 
(PC) Polyvinyl 
Chloride (PVC)

Acrylic (PMMA) 
Ultem (PEI) 
Polyvinyl Chloride 
(PVC)
Polysulfone (PSU) 
ABS

Most engineering 
plastics except 
fluoropolymers 
and polyolefins

Acrylic (PMMA), 
ultem (PEI) 
polypropylene 
(PP), Kynar® 
(PVDF)
Polyfluoroalkoxy 
(PFA), 
Polycarbonate 
(PC) ABS, 
Polyethylene (PE), 
Polysulfone (PSU)

All machinable 
plastics

Liquid resin, liquid 
photopolymer 
cure with UV 
light, FDM, FFF

Cyclic Olefin 
Polymer (COP) 
and Cyclic Olefin 
Copolymer (COC)

Typical flow 
path width/drill 
hole diameter

> 0.008” (0.2 mm)
< 0.118” (3 mm) 

> 0.079” (2 mm) > 0.079” (2 mm) > 0.015”
(0.38 mm) 

> 0.018”
(0.45 mm) dole

Minimum size 
0.020" Wide 
0.020" High

Flow path  
configurations

3-D profiled & 
straight

3-D curved 
straight

3-D curved 
straight

3-D curved 
straight

Straight (drilled) Any

Flow path cross 
section

Square, round, 
“D” shape*

Square, round, 
“D” shape*

Square, round, 
“D” shape*

Square, round, 
“D” shape*

Round D shape, square, 
round

What is our design and development partnership process?

Together, we can create a manifold assembly that will exceed your 
expectations. Let our experience become an extension of your design team.

What can be added to the Manifold?

Applications

•	 Chambers

•	 Specific volumes 

•	 Pressure-controlled diaphragm 

valves

•	 Solenoid valves

•	 Sensors- pressure + flow

•	 Heaters and peltiers

•	 Optical clarity (for lasers, 

cameras, etc.)

•	 IERV Rotary valves, pressure 

relief valves

•	 Regulators 

•	 Bubble detection

•	 Sub-assembly pressure, 

electrical, and leak testing

•	 Diagnostics

•	 Point of care
•	 Lab Instruments

•	 Genomics
•	 Proteomics 
•	 Microfluidics
•	 DNA Sequencing


