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What is the Future of Advanced
Robotics in Manufacturing?
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F.M. Callahan & Son, Inc.

Celebrating over 100 years as the longest running
metal finishing company in the nation.

F.M. Callahan & Sons is a NADCAP Certified, ISO 9001, and
ROHS compliant precision plating house. Specialist in Plating,
electroplating & anodizing, and rack and barrel plating.

Callahan Plating serves all industries while being a key
supplier of services to the Aerospace industry.

PLATED FINISHES
SURFACE TREATMENTS

fmcallahan.com inquiry@fmcallahan.com

(781) 324 - 5101 22 Sharon Street | Malden, MA 02148

SHRPLES s

ENGINEERED SUPPORT
REAL RESULTS

» Strong, Low-Profile,
Innovative, High Density,
Innovative Solutions

» Free Design Consultations and
Product Recommendations
Abras_lve and. non-abr:aswe » CAD File Support and
waterjet cutting provides: On-site Visits

Large Bed Capacity

No Added Heat

Cutting of Virtually
Any Material

e Superior Nesting

Increase
Unattended Cycle
Times, Improve
Rigidity, Increase
Capacity

Available in Tumble
and Bead Blast Finishing

High Position Accuracy
Small or Large Runs SEPT 14-19, 2026

Booth
#431546

We Solve Your ANOVR .
Toughest Workholding © MiteeBite.com

OR VISIT Challenges { 800-543-3580
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YOUR RESOURCE TO NEW MANUFACTURING SOURCES

WHAT IS THE FUTURE OF ADVANCED ROBOTICS

IN MANUFACTURING?

The following article was written by Buddharatn Ratawal of DELMIA.

What is the Future of Advanced
Robotics in Manufacturing?

How do pivotal trends and technological innovations
define the future of manufacturing robotics? I explore
how these transformative technologies impact
production methodologies and outline strategic
considerations for organizations navigating this
industrial evolution.

Manufacturing is undergoing structural redefinition
driven by intelligent robotics. Automation is no
longer limited to deterministic, high-volume
repetition. Modern robotic systems integrate artificial
intelligence, advanced sensing, and virtual validation
to execute variable, high-precision, multi-robot
workflows with minimal physical iteration.

This analysis examines the pivotal trends and
technological innovations defining the future

of manufacturing robotics. I explore how these
transformative technologies impact production
methodologies and outline strategic considerations for
organizations navigating this industrial evolution.
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The Emergence of Intelligent Automation

Conventional automation has served manufacturing
through predictable, high-volume operations. Today’s
robotics generation distinguishes itself through cognitive
intelligence. By incorporating artificial intelligence (AI)
and machine learning (ML) capabilities, robots now
perceive environmental conditions, execute autonomous
decisions, and evolve through operational experience.
This evolution from programmed automation to
intelligent systems represents a fundamental pillar of
contemporary smart manufacturing.

Al-enabled robots address task variability that
previously exceeded automated system capabilities.
Advanced vision systems enable robots to identify and
categorize diverse components on conveyor systems.
These systems conduct quality control inspections
with accuracy and consistency surpassing human
performance, detecting microscopic defects invisible
to traditional inspection methods. This intelligence
creates adaptable, resilient production lines that
respond dynamically to shifting operational demands.
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WHAT IS THE FUTURE OF ADVANCED ROBOTICS IN MANUFACTURING?

Collaborative Robots: Integrating Human
Intelligence with Machine Precision

Manufacturing robotics has witnessed a paradigm
shift with collaborative robots, or “cobots.” Unlike
conventional industrial robots operating within

safety enclosures, cobots integrate seamlessly with
human operators. Advanced sensor arrays detect
human presence and trigger automatic deceleration or
stoppage protocols to prevent collisions.

This collaborative methodology harnesses
complementary human and machine capabilities.
Cobots assume strenuous, repetitive, and
ergonomically challenging operations—Ilifting
heavy components or executing precise assembly
motions. This redistribution enables human workers
to concentrate on higher-value activities requiring
critical analysis, problem-solving, and complex
dexterity. The outcome is enhanced operational
efficiency and workplace safety, where human
potential is amplified rather than replaced.
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Key Technologies Accelerating
Robotic Capabilities

Several breakthrough technologies are expanding
advanced robotics capabilities and broadening
manufacturing applications.

Al and Machine Learning Integration

Al serves as the cognitive foundation for modern
robotic systems. Machine learning algorithms enable
robots to optimize movement patterns, predict
maintenance requirements, and adapt to new tasks
with minimal reprogramming. This continuous
learning capability ensures robotic systems achieve
greater efficiency and effectiveness over operational
lifecycles, driving sustained process improvements.

Advanced Vision and Sensing
Technologies

Sophisticated 2D and 3D vision systems provide
robots with precise environmental interpretation
capabilities. This technology proves essential for
bin-picking operations, where robots must identify
and grasp specific components from mixed-part
containers. Force-torque sensors deliver tactile
feedback, enabling robots to handle delicate
components and perform intricate assembly tasks
requiring precise pressure application.

Industrial Internet of Things (lloT)
Connectivity

Robots function as critical nodes within
comprehensive Industrial Internet of Things (I1oT)
networks. Connecting robots to sensor networks,
machinery, and enterprise systems enables
manufacturers to collect and analyze extensive
real-time data streams. This connectivity provides
comprehensive production process visibility,
facilitating predictive maintenance, optimized
resource allocation, and data-driven decision-making.
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WHAT IS THE FUTURE OF ADVANCED ROBOTICS IN MANUFACTURING?

Robotics Advancing Sustainable
Manufacturing

Advanced robotics plays an instrumental role in
sustainable manufacturing initiatives. Process
optimization through robotics significantly reduces
material waste and energy consumption. Robotic
coating systems apply materials with superior
precision compared to manual operations, minimizing
overspray and reducing volatile organic compound
(VOC) usage.

Automation enables efficient recycling and
remanufacturing processes. Vision-equipped robots
sort mixed waste streams with exceptional accuracy,
recovering valuable materials that would otherwise
reach landfills. This capability supports circular
economy principles, promoting responsible resource
utilization.

MANUFACTURING

BOLD

MARKETING SUCCESS

Industries Pioneering Robotic
Implementation

While robotics impacts all manufacturing sectors,
specific industries lead adoption initiatives.

« Automotive: The automotive sector pioneered
robotic automation and continues advancing
implementation across welding, painting, and final
assembly operations. Manufacturers deploy cobots
to assist assembly line workers, enhancing both
ergonomics and operational efficiency.

« Electronics: High-volume, precision-demanding
electronics manufacturing aligns perfectly with
robotic capabilities. Robots handle component
assembly onto circuit boards, conduct quality
inspections, and manage product packaging.
Cleanroom requirements further validate robotic
solutions.

15+ Years of Results
Driven Sales Leads
and Acquisitions

> Company Branding

> Marketing & Consulting

> Developing The Big Picture

> Company Vision Assessment
> Graphic Design Services

> Website Development

> Press And Article Writing

> Search Engine Optimization

603.436.2065

BOLDWERKS.COM

BOLDWERKS

871Islington Street | Suite L5 | Portsmouth, NH 03801

MANUFACTURING | HEALTHCARE | RETAIL
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WHAT IS THE FUTURE OF ADVANCED ROBOTICS IN MANUFACTURING?

- Pharmaceuticals: Pharmaceutical manufacturing
demands precision and sterility. Robots execute
vial filling, medication packaging, and laboratory
testing operations. This implementation improves
accuracy and consistency while reducing
contamination risks.

Strategic Robotics Integration

Organizations considering advanced robotics
adoption require comprehensive planning and
strategic analysis. Success extends beyond equipment
acquisition—it demands process re-evaluation

and organizational preparation for operational
transformation.

Identify optimal automation opportunities by focusing
on repetitive, physically demanding, or error-prone
tasks. Conduct thorough return-on-investment
analyses considering productivity increases, quality
improvements, and enhanced worker safety.

Prioritize workforce development initiatives.
Robotics integration transforms employee roles
across operations. Implement training and upskilling
programs preparing teams for new responsibilities
including robotic system operation, maintenance
protocols, and production data analysis. Effective
robotics strategies empower workforces rather than
displacing personnel.

Select experienced technology partners capable of
designing and implementing customized solutions.
Collaborate with proven integrators who understand
specific operational requirements. Phased
implementation approaches, beginning with pilot
projects, mitigate risks while building organizational
momentum for broader adoption.

Manufacturing’s future is inextricably linked with
robotic advancement. Organizations embracing these
transformative technologies build resilient, efficient,
and competitive operations, establishing foundations
for the next industrial innovation era.

HAVE A STORY IDEA? LIKE WHAT YOU'RE READING?

We would like to hear it. Contact us to give us your input or feedback.
We’'re always looking for new stories to discuss.

chris@thegatewaymag.com or Call: (877) 463-4020
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WANTED OLD
ELECTRIC
FORK LIFTS

Wanted Used Electric Forklifts,
running or not.

WANTED OLD
GAS FORK LIFTS

We Buy Old Forklifts for
Parts. Gas or Electric,
Large or Small,
Running or Not.

Also looking for LARGE
Used Batteries good or bad.
Must be reasonable, we pick

We pay reasonable prices.
Call Walt 860-508-9164

Will Pick Up and Pay Cash
up and pay cash.

Also Electric Forklift Batteries Wanted

Call Walt: 860-508-9164

AS9100 Certified
ITAR Registered

- Small Parts
o Small Quantities

Custom Molder of Thermoplastics,
Thermosets, and Elastomers

Arlington, VT

Quadra-tek.com . 1-802-375-6139

v Precision Machining
v Toolmaking
v Jig Grinding Service

CLASSIC JIG GRINDING

jiggrind@classicjiggrinding.com
860-870-4900

II (860) 928-7965
Chromium (#60) 928.7965

Fax (860 928-1408
10 Senexet Road ¢+ Putnam, Connecticut ¢+ 06260

Plating of Hard Chrome, Electroless Nickel,
Mass Finishing Media, Equipment and Supplies
Mass Finishing, Tumbling & Deburring

Web Page: www.nationalchromium.com
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Fast Hole, Wire and Sinker EDM
Precision Tools, Dies, Jigs and Fixtures

Border Tool and Die,

DBA Bengtson Tool and Die

240 Gale Street Canaan, VT 05903
T: 802-266-9666 F: 802-266-9667

richard.btd@gmail.com

Machine Company, Inc.

515 Main Street ¢ Yalesville, CT 06492
Tel (203) 284-0082 ¢ jovalmachine.com

Contract and prototype manufacturing of precision screw
machined parts for volume production

207-647-3566
info@merrimackmfg.com

217 Harrison Rd.
Bridgton, ME 04009

www.merrimackmfg.com

BE SURE TO
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Since 1956, we have prided ourselves on
providing the finest quality workmanship,
efficient service and competitive pricing.

Certified Heat Treating
Bright Annealing SS
Bright Hardening SS
Controlled Atmosphere
Nichrome Brazing
Copper Brazing

Gold Brazing

Silver Brazing
Hardening/Annealing
Case Hardening

Deep Case Carborizing
Normalizing

Sintering

Stress Relieving
Precipitation

) sm-furnaces.com
Hardening

North Attleboro, MA

MpShield’

AS:9100D | ISO 9001:2015 Certified | ITAR Registered Company

MuShield has over 60 years of experience
DRAWN PERFECT'ON TH ROUGH producing hydroformed parts out of mu-

metal magnetic shielding alloys, as well as

DEXTERITY other alloys such as aluminum, stainless

steel and many other materials.

For Orders and Pricing:
Contact MuShield today for more information

888.669.3549

The Mushield Company, 9 Ricker Avenue, Londonderry, NH 03053 | Toll Free: 888.669.3539 | info@MuShield.com
MuShield.com | MuMetal.com | HydroformingManufacturing.com | CryoPermShielding.com
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VACUUM AND ATMOSPHERE
HEAT TREATING
+ BLACK OXIDING

PROCESSES

® & & & O o o o

Hardening
Tempering
Annealing
Carburizing
Carbo-nitriding
Normalizing
Stress Relieving
Precipitation HT

Commercial Black

Oxide
1SO 9001 and AS 9100

* S & O O o oo

MATERIALS

Tool Steels
Stainless Steels
High Speed Steels
Alloy Steels
Carbon Steels
Super Alloys
Non-Ferrous

PH Steels

Tel: 860-523-9090
Fax: 860-236-8052

565 Cedar Street
Newington, CT 06111

Andy@sousacorp.com
Wwww.sousacorp.com

e Tungsten Carbide

Creating recycling solutions for any type of business

o EDM Wire

— Utilizing our easy to deal with staff

— With our clean and uniform equipment

e Inconel

Web: www.tdfmetalfinishing.com Email: tdinfo@tdfmetalfinishing.com

e Titanium e Ferrous e Nonferrous

Specializing in Recycling Industrial Scrap

Handling all types of metals, in any form
—From mild steel to high-temp aerospace alloys

—Chips, punchings, turnings, borings, skeletons,
inserts, bits. You produce it; we handle it.

Call or email us about Recycling and Reconditioning your Cutting Fluids

1-800-370-JUNK (5865)
42 Harding Dr. Northwood, NH 03261

info@hardingmetals.com

www.hardingmetals.com

Big enough to get things done, small enough to do them efficiently.
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CNC Machining

Prototype & Production Quantities
Let us put our engineering and machining talents to work for you!

Precision Milling
AutoCAD Design
Master CAM Machine

Precision Turning
Design Capability
Quick turnaround

Personalized Service

We offer one-stop shopping where we will
handle your complete job. So whether heat
treated, plated or painted we can supply to
your requirements the way you want it.

ISO 9001:2000
SAE AS9100

R &S REDCO, INC

106 Finnell Drive. Ste 24 Weymouth, MA 02188
Tel: 781-331-4300 Fax: 781-331-4800
www.rsredco.com Email: sales@rsrsredco.com
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Be Seen As
A Thought Leader
Grow Your Brand.

Need Help? Call: (877) 463-4020

Reach your
target audience
with sponsored
industry content

Gateway
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YOUR RESOURCE TO NEW MANUFACTURING SOURCES

CELEBRATING OVER 100 YEARS AS THE LONGEST

RUNNING METAL FINISHING COMPANY IN THE NATION.

F.M. Callahan & Son, located in Malden, Massachusetts, has been plating parts since 1910 and is a
NADCAP- and ISO 9oo0o0-certified electroplater, as well as ITAR-registered. They are a full-service
company with over 40,000 square feet of a state-of-the-art facility and have 100-plus years of
family ownership.

The company plates precious metals such as silver and gold,
electroless nickel, sulfamate nickel, zinc, copper, tin, and tin-
lead. Surface treatments they put in place include black oxide,
pickling, passivating, conversion coating, and chromating.

This is an organization of specialists skilled in all phases
of industrial plating. The company has combined ability,
service, and quality to produce plating on sizes from
microscopic pinpoint to gigantic two-ton pieces.
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CELEBRATING OVER 100 YEARS AS THE LONGEST RUNNING METAL FINISHING COMPANY IN THE NATION.

Certifications

F.M. Callahan & Son has been NADCAP certified for
approximately twenty years. This important standard
indicates that accredited shops follow documented
guidelines on how the parts are processed. The result
is a consistently plated part.

Company President Eric Jacklin is well positioned
to compare the two quality certification programs.
He notes:

“NADCAP tends to be more specific and a lot more
intense than ISO,” he says. “For NADCAP, the
auditors that come in are trained in metal finishing.
They may have particular expertise in one area,
such as anodizing, but they have also worked in the
finishing industry and in the labs. Thus, they have a
very specific checklist.

“We have ISO 9000 as well, and it is looking at
specific quality things. But it is more general than

the NADCAP. It deals with what you are actually
doing; whether it is welding or chemical processing or
something else.”

Jacklin believes the NADCAP certification is worth the
intense auditing process.

G FOLLOW US ON SOCIAL MEDIA:

“If you are NADCAP certified, you are probably also
GE certified or Rolls-Royce certified,” he said. “The
Boeing’s of the world really trusts the NADCAP system.
They are leaning more on the NADCAP auditors and
doing a lot fewer specific prime audits themselves.”

State-of-the-Art Testing: The
F.M.Callahan Analytical Lab

F.M. Callahan & Son has once again moved forward
with recent renovations and equipment upgrades

to its state-of-the-art Analytical Lab, which is a key

component in ensuring maximum quality control

in in-process chemicals and final inspections of the

plated finish, giving their customers the very best in
industrial plating.

ISSUE 319 11




CELEBRATING OVER 100 YEARS AS THE LONGEST RUNNING METAL FINISHING COMPANY IN THE NATION.

The analytical laboratory is responsible for
maintaining precise tolerances of the various process
solutions used in the plating and anodizing lines at
F.M. Callahan. Chemical testing includes volumetric
and atomic absorption analysis on the process
solutions, Hull Cell testing, Salts Spray testing,
Coating Weight testing, Hydrogen Embrittlement

testing, and various Hardness and metal purity testing.

This is combined with Quality Control Improvements
already made this year,, which included state-of-
the-art thickness-testing equipment, microscopes,
and mechanical inspection equipment. Also added
were new real-time video equipment that will allow
F.M. Callahan to forward real-time video inspections
of crucial aerospace parts that can be forwarded to
their customers. All of these renovations will enable

F.M. Callahan to move into the future and grow while

meeting the demands of its customers.

The X-Ray machines are used for checking the
thickness of the electroplated coatings, while
the Eddy Current Testing Machine is used for
checking the thickness of anodized and hardcoat
anodized coatings.

12 JULY / AUGUST 2026

Both X-Ray and Eddy Current are used in the Quality
Control Department.

The Atomic absorption machine is used exclusively by
the lab. Its main purpose is for testing our wastewater
effluent discharge assuring the various metals have been
removed, and assuring that we meet the environmental
requirements set forth by various agencies.

It is also used for testing the concentration of metals
in various plating solutions.

BE SURE TO SHARE YOUR STORIES: WWW.THEGATEWAYMAG.COM




CELEBRATING OVER 100 YEARS AS THE LONGEST RUNNING METAL FINISHING COMPANY IN THE NATION.

Atomic Absorption Spectrophotometer
Testing Equipment:
The Aerospace and Aircraft Industry:

Mr. Jacklin noted recently the important role the
company has in the Aircraft and Aerospace industries
throughout the USA and abroad.

“Our continued commitment to working directly with
the prime aerospace and defense contractors is one

of the keys to our growth and success. Meeting the
critical demands in today’s aerospace & defense market
allows F.M. Callahan to provide its customers with the
latest, most up-to-date critical process requirements in
today’s metal finishing market.

“F.M. Callahan is not only committed to providing
excellence for the aerospace & defense markets; we
also provide demanding metal finishing process

requirements for the automotive, electronic,
semiconductor, railroad, and biomedical industries.

“F.M. Callahan will continue to grow into the future,
providing the domestic and global markets we serve
with the level of excellence that is required in today’s
very challenging and competitive marketplace.”

“Our continued presence at the SAE meetings allows
F.M. Callahan to work with all of the prime aerospace
contractors in working out the needs and requirements
in today’s demanding aerospace and defense metal
finishing market. This allows F.M. Callahan to better
provide their customers with the latest and most up-to-
date process requirements required in today’s market.”

F.M. Callahan & Son, Inc. also has proven excellence
in partnering with medical, R.F. Communications,
automotive, and general commercial companies.

For more information about F.M. Callahan & Son,
Inc., please call them at 781-324-5101 or visit the
company website at www.fmcallahan.com.

150 Front Street, Unit 4
West Springfield, Massachusetts 01089
p. (413) 731-7835 £. 413.731.7767

www.uvitron.com // info@uvitron.com

HAVE A STORY IDEA? LIKE WHAT YOU'RE READING?

We would like to hear it. Contact us to give us your input or feedback.
We’'re always looking for new stories to discuss.

chris@thegatewaymag.com or Call: (877) 463-4020
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wudef EXPERIENCE THE UGM DIFFERENCE

yﬂ!lg PC,MEAE!'\NB SINCE 1954, UNITED GEAR & MAGHINE HAS BEEN USING INDUSTRY LEADING MACHINERY AND TOOLING TO
Mw MANUFAGTURE PRECISION SPLINES AND GEARS FOR THE SPAGE, DEFENSE AND AEROSPACE INDUSTRIES.

> OVER 40 GEAR SHAPING AND HOBBING MACHINES

> WEOFFER CNC GEAR GRINDING

> WECUT SPUR GEARS, INTERNAL & EXTERNAL SPLINES,
WORMS, WORM GEARS, CROWNS, HELICAL GEARS,
RACKS, TIMING BELTS AND BLIND KEYWAYS

> ON SITE BROACHING FACILITY FOR INTERNAL SPLINES,
SERRATIONS AND KEYWAYS

> INDUSTRY LEADING INSPECTION EQUIPMENT WITH 2
CMM GEAR ANALYZERS

£x  INHOUSE TOOLROOM TO PRODUCE FIXTURES AND
SUPPORT FOR GEAR SHOP

3 LARGE ENOUGH TO MEET TECHNICAL DEMANDS, SMALL
ENOUGH TO ADAPT TO IMMEDIATE NEEDS

1087 EAST STREET SOUTH, SUFFIELD, CT 06078 | WWW.UNITEDGEARCT.COM | 860.623.6618 | SALES@UNITEDGEARCT.COM

AS9100 & I1SO 9001 Certified
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VACUUM AND ATMOSPHERE
HEAT TREATING
+ BLACK OXIDING

PROCESSES

+ Hardening

¢+ Tempering

¢+ Annealing

¢+ Carburizing

+ Carbownitriding  MATERIALS

. ¢ Tool Steels

¢ Normalizing ¢+ Stainless Steels

¢ Stress Relieving ¢ High Speed Steels
T ¢ Alloy Steels

¢+ Precipitation HT | _ 0 steels

Commercial Black ¢ Super Alloys
Oxide ¢ Non-Ferrous
ISO 9001 and AS 9100 ¢ PH Steels

Tel: 860-523-9090
Fax: 860-236-8052

565 Cedar Street
Newington, CT 06111

Andy@sousacorp.com
www.sousacorp.com
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RIGGING AND
HEAVY HAULING

4 70 Years Experience

¢ Forklift Capacity to 60,000 lbs

¢ Machinery Moving

¢ Mill-Wright Services
¢ Domestic & Export Crating
¢ Inside Storage / Warehousing

GOFF,
S, Tow” \\E‘N

Iée. (603) — 623.1533

ElEEELRS
Ipcote.com
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Mp.Shield’

We Armor Your Assets

Our Core Services  Quality Capabilities

Magnetic Shielding + 1509001 : 2015 Certified
mumetal « AS9100D Certified
For Orders and Pricing: Hydroforming +  [TAR Registered

Contact MuShield for more information Hydrogen Heat Treating Magnetic Shield Testing

888.669.3549

MuShield.com mumetal.com HydroformingManufacturing.com CryoPermShielding.com
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Mp.Shield’

Raw Material Sales Throughout
New England & Beyond

Cut to Your Specifications - Premium Magnetic
Shielding Stock

For decades, MuShield has supported manufacturers,
OEMs, and engineering teams with high-quality
magnetic shielding stock. Whether you are
fabricating shields in-house or require specialty
alloys for precision components, MuShield provides
a reliable supply chain, expert technical support, and
the industry’s most trusted shielding materials. We
offer high, medium, and low permeability magnetic
alloys in multiple forms — ready for stamping,
punching, bending, machining, and welding. Once
your components are fabricated, MuShield can
perform final annealing to fully restore magnetic
properties, ensuring top-tier performance.

(888) 669-3539
9 Ricker Avenue | Londonderry
New Hampshire 03053
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Looking to have a feature done on your company?

We would like to hear it. Visit our website and submit to us directly today.

www.thegatewaymag.com

Need Help? Call: (877) 463-4020
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