
Prototype to Production
Hybrid Metal Manufacturing



Founded March 1, 1961, by Albert 
Phillips in College Park Maryland
Mission-driven partner in 
manufacturing innovation
▪ World’s Best Supplier of 

Manufacturing Technology
▪ Experts Providing Expertise

60+ years of service to industry, 
government, and education
Comprehensive expertise across 
CNC, additive, and automation
World’s Largest Haas Factory 
Outlet (HFO)

PHILLIPS CORPORATION OVERVIEW

Alan Phillips, CEO



HYBRID DIVISION OVERVIEW

Combining Additive + Subtractive in One System

Merge CNC machining with advanced metal 3D 
printing in a single, streamlined machine.

Laser-Wire, Laser-Powder, or Wire Arc deposition 
heads with Haas CNCs

Enables part build-up and precision finishing in 
one setup

Retrofit existing Haas machines or purchase new 
turnkey systems

Eliminates the need for multiple machines and re-
fixturing

Ideal for rapid prototyping, part repair, and 
advanced research

Improved flexibility and functionality on the shop 
floor or in the field.



Haas CNC   + AM Technology =      Hybrid
(Subtractive)                       (Additive)



DIVISION HISTORY
2019 – HYB founded​

2020 – 1st Hybrid sold to Autodesk​

2021 – 4 Hybrids sold (US Navy, US Army, India)​

2022 – 12 Hybrids sold + 1 M450​

2023 – 12 Hybrids sold + 2 M450​

2024 – 25 Hybrids sold + 3 M450 + 3 M600​

2025 – 30+ Hybrids sold

Total DED Machines supported 100+

Meltio Hybrid Systems in Field:
▪ 10 – Education (+ 13 M450/M600)
▪ 15 – Navy
▪ 4 – Army
▪ 3 – Air Force/Aerospace (+1 M450)
▪ 5 – Federal Labs & Research Institutes
▪ 10 – Commercial OEMs, Contract Manufacturers
▪ 7 – Energy (+1 M450)

Fronius Hybrid Systems in Field:
▪ 2 – Marines

Total Machines Supported:  
▪ 56 Hybrids
▪ 4 Robots/Gantry with Meltio Engine
▪ 16 M450/M600



How the Hybrid Works
Additive deposition builds material layer-by-layer
CNC machining refines part geometry and surface 
finish
One setup, one system – complete part production



DED Technology Subset (Most common Metal AM used 
in Hybrid Manufacturing)

Laser 
▪ Wire Feedstock
▪ Powder Feedstock
▪ Simultaneous Powder/Wire Feedstock

Wire Arc
▪ Gas Metal Arc Welding (GMAW/MIG)
▪ Submerged Metal Arc Welding (SAW)
▪ Gas Tungsten Arc Welding (GTAW/TIG)
▪ Plasma Arc Welding (PAW)

Electron Beam Welding (EBW)
Hybrid Deposition Processes
▪ Hotwire Laser
▪ Hotwire TIG



DED = Welding + Motion+ Toolpath

Robots 
▪ Mostly Standalone
▪ Hybrids limited machining capability
▪ Large components 
▪ Modular

Conventional CNC Kinematics 
▪ 3-5 axis
▪ Standalone and Hybrid with full capability
▪ Small to  Medium components 
▪ Limited to CNC-nonmodular

Delta or Hexapod 
▪ Standalone (non-hybrid)
▪ Very Highspeed
▪ Small to Medium components
▪ Application Specific 

 



The Problem DED Hybrids Solve
Legacy Parts Obsolescence

At Depot Level:
▪ Limited ability/inability to manufacture legacy parts in-house
▪ Outsourcing replacements is costly & time consuming

At Field Level:
▪ Inability to manufacture or repair parts at Point-of-Need
▪ Lack of dispersed manufacturing sites/supply chain
▪ Readiness level is not where it needs to be



Integrated Technologies

Laser-PowderWire Arc Laser-Wire
clean, cost-effective, safeadvanced material research 

and resolution
rugged, resilient in field, high 

deposition rates for larger parts



System Specs & Supported Materials



Hybrid Machine Platforms
Compatible with VF, UMC, and TM 
Haas models
Retrofit or new turnkey systems



SOFTWARE + WORKFLOW
Mastercam, Siemens NX, Hypermill, GibbsCAM, Fusion, Powermill, and other CAM 
options supported
On-machine probing + standard Haas work holding

Seamless transition between additive and subtractive



Why Deployable Hybrid Matters

Enables battlefield repair and fabrication
Reduces logistics burden for spare parts
Supports mission-critical readiness



Why Deployable Hybrid Matters



Why Deployable Hybrid Matters

USS Bataan and USS Wasp

Deployable Hybrid

xTech International 2023

Contested Logistics



Navy Afloat Additive Manufacturing
USS Bataan system with Meltio integration
First-of-its-kind maritime additive CNC hybrid
Empowering sailors with on-demand repair capability



De-ballast Air Compressor (DBAC) Sprayer 
Plate
• System adjusts the ship’s draft
• Five (5) days to produce vs. one (1) year 

procurement
• $40 repair vs. $400,000 replacement

• https://breakingdefense.com/2023/08/exclusiv
e-how-the-navys-chief-engineer-sees-3d-
printing-rebuilding-the-fleet/
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NAVY Sailors
Repair using Hybrid 
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(5) days to produce vs. one (1) year 
procurement

Warfighters are familiar with Haas 
CNC machines.  

Agile manufacturing system 
capable of new, repair, and 
replacement parts.

Decrease reliance on supply chain 
and required stock materials.

Applicable for use cases across the 
entire DoD.

Tele-operate; engineering done in 
research locations.

Potential Impact

“The introduction of Additive 
Manufacturing (AM) into naval 
operations supports readiness 

and self-sufficiency.” 

~ Rear Adm. Brendan McLane, 
commander, Naval Surface Force 

Atlantic



ORNL System
Deployed with Oak Ridge National Laboratory

Research-focused with high-performance configuration

Proving ground for DoD-relevant technologies

Simplify machine operation for deployable users:
o Use additive program templates to print blocks of metal to near net shape
o Run subsequent machining program templates for final part



Advancements in DED Hybrid Processes
New Deposition Systems

CAM software solutions → over a decade of feedback

Technical Publications for Certification

Reduction of Additive to Subtractive offsets

Simplification of Path Planning 



New Deposition Systems

2023- Fronius releases the iWave productline-allowing of 
AC GMAW deposition

2024- Meltio releases their 1kw Blue Laser deposition 
engine

2024- Laserline releases their Multi-wire deposition head



Fronius iWave

Alternating Current can 
be used to GMAW 
(MIG/MAG) for materials 
like aluminum. 
AC reduces oxidation in 
aluminum deposition 
(still validating)
Fortius Metals releases 
6061 and 7075 
equivalent materials



Meltio-Blue Laser Technology

Fiberless Multi-laser 
system using a center 
fed wire

Higher number of lasers 
creates a more circular 
melt-pool, which 
enhances 
omnidirectional feeding

Blue Laser allows for 
faster deposition rates 
and higher absorption 
in materials like copper. 



Laserline Multi-wire

Restriction of a single wire feed 
stock is mitigated (physically 
feeding one wire a challenge for 
high deposition rates). 

Can use very large power sources 
in the 10kw+ range

Multi-wire with hot-wire could be 
a breakthrough in deposition 
rate. 

Zoom Optics also make this a 
very interesting topic as it allows 
spot size to be adjusted on the 
fly. 



Ease of Use

Toolpath or Path Planning has had 10+ years of maturity

Certification dictating control of parameters

Reduced Additive head offsets



2-Stage Deployment Mechanism for Welding Arm
*Patent Pending



Straight vs. Bent Torch Comparison 



Overlay Comparison – Straight vs. Bent

Overlay is a straight torch



Electrically Isolated Rotary Cooling Plate Assembly
*Patent Pending



iWave User Interface (iJobs)
Set material printing 
parameters as “jobs”

Ability to switch between “jobs” 
on the fly during printing

Adjust wire feed speed & power 
from welder

Ability to restrict access/lock 
the job using RFID card



Path to Commercialization
Systems already commercially available
Qualification
▪ Establish certification processes for Hybrid-manufactured parts
▪ Navy Tech Pub for DED

Workforce Development
▪ Significant demand to train and improve manufacturing 

competency in US, both within DoD and among civilians
Ongoing Product Development

▪ Material Parameter Development
▪ Closed Loop Feedback/Melt Pool Monitoring
▪ Improve machine operation (wire straighteners, on-the-fly parameter 

adjustment, etc.)
▪ Partnering with Software OEMs to improve ease-of-use



Impact
Ability to sustain weapons systems
▪ Minimizes downtime
▪ Improves readiness stateside and in-field
▪ Dispersed manufacturing capability → No single point of failure

Easy adoptability
▪ Many Haas machines already used nationwide
▪ Machinists in familiar with Haas control, easier learning curve

Opportunities for career growth
▪ Improve programming competency 
▪ Design for Advanced Manufacturing (DFAM)

▪ Optimize part design for better production time and material usage
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