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OUR BRAND 
IN ACTION

The Carpenter Technology brand 
represents who we are and 
where we’re going. It reflects 
our legacy of transforming the 
toughest customer challenges 
into results-focused, holistic, and 
scalable solutions. It underscores 
our promise of unquestionable 
quality, expert collaboration, and 
trailblazing growth. It belongs  
to all of us.
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BRAND

ALLIES IN ALLOYS
The materials you need at 
your fingertips

Carpenter Technology upgraded our Alloy Finder application in 2023, 
adding new personalization functionality including the ability to 
bookmark content to a user's personal profile. These updates to the 
interactive tool give our customers and partners instant access to 
information about our portfolio of specialty alloys, all day every day.
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Finished alloy

STATIC CAST

IN-LINE COGGING MILLS

CONCAST

FORGE PRESS

VIM

ROTARY FORGE

AOD

WIRE ROLLING MILLS

ARC MELT

BAR ROLLING MILLS

STRIP ROLLING
MILLS

COIL TEST PACK & SHIP

VAR

ESR

BAR STRIP

Step 1: Melting Step 2: Re-Melting

Step 4: Rough Processing Step 3: Hot Working

Step 5: Finish Processing Step 6: Testing Step 7: Release & Ship

Putting picture to process

An expanded library of product and process icons  
allows us to illustrate how our alloys are made in detail.

6



98

MEDICAL MARKET

LIFE-CHANGING 
MATERIALS
Improving patient outcomes

Our materials for the medical market showcase the cutting-edge 
alloys and manufacturing processes that are making a difference 
in operating rooms and dental offices around the world.
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Standing out in a crowd

In a sea of OMTEC booths, most with by-the-book orthopedic 
device marketing, we channeled our inner Mötley Crüe and 
got Metal to the Bone — creating fans and generating so much 
demand for our t-shirts that attendees flocked to our booth for 
them the following year.

2023 OMTEC  tradeshow booth

11

The rock stars of the booth, our medical alloy experts

2024 OMTEC t-shirt giveaway, cranking customer engagement up to 11
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Creating experiences

Medical tradeshows give us access to some of our 
best customers and prospects, and we make the most 
of that opportunity with eye-catching booth design, 
relevant take-home materials, and targeted, interactive 
landing pages that live on long after the show.
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CarpenterTechnology.com/MEDTEC

Postcard handouts

Talk to an orthopedic alloy expert
CarpenterTechnology.com/Medtec

ADVANCED MATERIALS. 
BETTER PATIENT OUTCOMES.

ALLOYS DESIGNED FOR ORTHOPEDICS
including BioDur® 734 forms and Nitinol AM powder

EU MDR-COMPLIANT, LOW-COBALT STAINLESS
fulfi ll OEM labeling and reduce patient exposure

SMALL-DIAMETER ALLOYS
for cost-e� ective manufacturing and patient-focused results

Bring your visionary medical device designs to life
CarpenterTechnology.com/Medtec

ULTIMATE 
ORTHOPEDIC 
PERFORMANCE
Carpenter Technology’s 
diverse, industry-leading 
alloy portfolio provides 
OEMs the opportunity to 
maximize quality, strength, 
biocompatibility, and wear 
resistance to help enable 
advancements in surgical 
outcomes.

Bring your visionary medical device designs to life
CarpenterTechnology.com/Medtec

ULTIMATE 
ORTHOPEDIC 
PERFORMANCE
Carpenter Technology’s 
diverse, industry-leading 
alloy portfolio provides 
OEMs the opportunity to 
maximize quality, strength, 
biocompatibility, and wear 
resistance to help enable 
advancements in surgical 
outcomes.

Building a body of digital work

Serialized social media posts and emails drive traffic to our 
interactive landing pages, in-depth webinars and data sheets, 
tradeshow booths, and medical alloy experts.
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WHITE PAPER

MEDICAL DEVICE 
INSTRUMENTATION
Materials solutions for strength, corrosion  
resistance, and performance

CarpenterTechnology.com

SMALL DIAMETER.  
BIG IMPACT.
Carpenter Titanium by Dynamet manufactures a  
wide range of small-diameter alloys used in surgical,  
diagnostic, orthopedic, cardiovascular, dental, and 
medical applications around the world.

Small-diameter titanium, stainless 
steel, and cobalt alloys

• Exceptional wear and corrosion resistance

• Ultra-high tensile strength

• Superior ductility and toughness

Next-level performance,  
application after application

• Industry-best dimensional accuracy

• Manufacturing with fewer steps and scrap

• Better patient and end-use outcomes

Added value every step of the way

• Quality-assured, in-stock materials

• Metallurgy and manufacturing expertise

• Shorter lead times, on-time delivery

20221003--Medical_Dynamet_Small_Diameter_Capabilities_F2.indd   120221003--Medical_Dynamet_Small_Diameter_Capabilities_F2.indd   1 10/3/22   4:13 PM10/3/22   4:13 PM

MEDICAL

BIODUR® 108 FOR  
ADDITIVE MANUFACTURING 
Essentially nickel- and cobalt-free stainless steel for  
high-strength medical implants and surgical instrumentation

20220519--CA_Medical_Biodur108_Flyer_Update_2a.indd   120220519--CA_Medical_Biodur108_Flyer_Update_2a.indd   1 5/20/22   9:53 AM5/20/22   9:53 AM

DATASHEE T

1
CarpenterTechnology.com/Resourcesinfo@cartech.com | 610 208 2000

Description

BioDur 316LS stainless is an electro-slag remelted (ESR) 
or vacuum arc remelted (VAR), low-carbon, high- nickel 
and molybdenum version of 316 stainless. The secondary 
premium melting step (ESR or VAR) imparts improved 
cleanliness. The chemistry modifications are designed to 
maximize the corrosion resistance of this alloy and provide 
a ferrite-free microstructure. The alloy is non-magnetic, 
even after severe cold forming operations.

The chemistry of BioDur 316LS stainless meets the recently 
implemented EU MDR regulatory labeling threshold of less 
than 0.10% cobalt by weight. Devices made from this alloy 
should not need to be labeled as containing a potential CMR 
(carcinogenic, mutagenic and reprotoxin) element.

Key Properties:

• EU MDR compliance

• Corrosion resistance

• Improved cleanliness

• Non-magnetic, ferrite-free

Markets:

• Medical

Applications:

• Fracture fixation devices

• Surgical implant devices

• Surgical instruments

BIODUR® 316LS STAINLESS
Applicable specifications: ASTM F138, ASTM F139, ISO 5832-1 Composition D

Associated specifications: UNS S31673

Type analysis

Single figures are nominal except where noted.

Iron Balance Chromium 17.00–19.00 % Nickel 13.00–15.00 %

Molybdenum 2.25–3.00 % Manganese Max 2.00 % Silicon Max 0.75 %

Copper Max 0.50 % Nitrogen Max 0.10 % Cobalt < 0.10 %

Carbon Max 0.030 % Phosphorus Max 0.025 % Sulfur Max 0.010 %

Forms manufactured

Bar-Flats Bar-Hexagons Bar-Rounds Bar-Squares Sheet Strip Wire

Diving into the details

Carpenter Technology’s medical alloys are engineered for the 
rigors of medical and dental devices. Our white papers, data 
sheets, and other collateral highlight this precise engineering, 
delivering the information device designers  
need to make buying decisions — component elements, 
regulatory compliance, performance data, and beyond.



1716

AEROSPACE MARKET

HIGH-FLYING 
PERFORMANCE
Pushing the limits

In addition to never-fail materials engineered for the friendly skies 
and less-than-friendly outer space, the aerospace market demands 
the wow factor. Carpenter Technology made a huge splash at the 
world’s largest event dedicated to the aviation and space industry, 
the Paris Air Show.
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Aerospace customers from around the 
world flocked to Carpenter Technology’s 
high-tech booth and spacious chalet for 
education sessions, informal discussions, 
and in-depth meetings. Our industry-best 
materials and commitment to quality were  
front-and-center in every space.
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ADVANCED
MATERIALS FOR
MISSION-CRITICAL
PERFORMANCE

CHAMPAGNE ON THE 
CHAMPS-ÉLYSÉES

YOU ARE CORDIALLY INVITED

PARIS AIR SHOW SOIRÉE
Join the Carpenter Technology team  
at an exclusive cocktail reception at  
the historic Hôtel de Crillon.

Tuesday, June 20 | 7 to 10 p.m.

Hôtel de Crillon | 10, Place de la Concorde

CarpenterTechnology.com/Paris-Air-Show-2023-RSVP

Invitation for an exclusive Paris Air Show cocktail reception

Presentation brief

Wayfinding handout
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DEFENSE MARKET

MISSION-CRITICAL 
CAPABILITIES
Built to withstand extreme 
conditions

Right-place, right-time placement is key for the defense market, 
like this banner posted prominently at Ronald Reagan Washington 
National Airport security for defense contractors to see on their  
way home from a major defense conference.
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Reaching a wide audience

Carpenter Technology’s defense audience ranges from military 
defense contractors to consumer weapon manufacturers. Our 
marketing efforts are similarly diverse, from materials that 
address life and flight-critical applications to those that speak  
to hunting and shooting sports.

SHOT Show retractable banners, 
interactive website, and print ad
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As our defense markets expand, so 
does our web content and presence.

The first line of defense

Detailed PowerPoint decks give Carpenter Technology experts 
what they need to lead webinars, hold conference presentations 
and have powerful leave-behind materials after meetings.
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Nitrided A-21: Gun barrels and carriers

Advanced, military-type barrels
• Long barrel life. High surface hardness results in durable barrel and long life.

• Temper-resistant. Maintains high strength after high-temperature tempering.

• Cold hammer-forgeable. Superior strength and toughness from hammer forging.

• No chrome coating. Toxic hexavalent chrome bore coating is eliminated.
• Stainless. Remains stainless, even in harsh salt fog environments.

• Extreme toughness. Meets MIL-B-11595E specification for cryogenic impact toughness.

• Economical. Air-melt is standard, but premium melt types (VAR, VIM-VAR) are available.

Nitrided Quenched and Tempered Carburized 6

Carburized A-21: Bolts

High-strength rifle bolts
• Unique. World’s first stainless carburizing steel; “stainless 9310 or C158”.

• Stainless. Case remains stainless even in salt fog environments.

• Hardness. Case hardness is > 60 HRC.

• Strong and Tough. Core is strong, tough, and ductile after carburizing.
• Bolt fatigue limit: Carburized A-21 bolt fatigue life is 3x C158.

Salt fog corrosion test (ASTM B117) after 200 hours

440C (58 HRC)

Carburized A-21 (62 HRC)

CPM S90V (58 HRC)BG-42 (61 HRC)

Nitrided Quenched and Tempered Carburized

Carburized A-21: Bolts

Carburized case properties (typical)
• Simple process: Carburize + cryo + temper

• Peak hardness / case depth: 60 HRC  /  0.020 in (0.5 mm) 

• Corrosion resistance: Stainless after 200-hr ASTM B117 (salt fog corrosion test)

• Rotating bending fatigue: 155 ksi (1069 MPa) 30M cycle run out

Core properties (typical)
• Tempering temperature: 200–400°F (93–204°C)

• Yield strength: 150–160 ksi (1034–1103 MPa)

• Ultimate tensile strength: 190–200 ksi (1310–1379 MPa)

• Elongation (RA): 15–20% (45–70%)

• Hardness (annealed): 39–40 HRC (302 HB, max)
• CVN impact toughness: 34–50 ft-lb (46–68 J) 

• Grain size: ASTM #6–7

• Fracture toughness (KIC): 89–94 ksi√in (98–103 MPa√m) 

• Rotating bending / axial fatigue: 97 ksi (669 MPa) 30M / 140 ksi (965 MPa) 10M, R=0.1

The world’s 
first and 
only stainless 
carburizing steel

Nitrided Quenched and Tempered Carburized 8
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H&M BLACKNITRIDE+® QPQ NITRO-
CARBURIZING A - 21® STAINLESS STEEL
Stainless and nitridable

Type analysis

Iron Balance Chromium 11.30 % Nickel 3.00 %

Molybdenum 0.70 % Silicon 0.30 % Titanium 0.30 %

Carbon 0.10 % Vanadium 0.10 % Manganese 0.05 %

Aluminum 0.01 % Cobalt —

Physical properties

0.2 % OFFSET YIELD STRENGTH 142 ksi CORE HARDNESS 32 HRC

ULTIMATE TENSILE STRENGTH 153 ksi CHARPY V-NOTCH IMPACT 142 ft-lbs

ELONGATION 21 % TEMPER 1050°F

REDUCTION OF AREA 73 %

SEM/EDS chemistry mapping

RATE OF GROWTH FOR COMPOUND ZONE AND COMPOUND LAYER

A-21 RATE OF GROWTH FOR COMPOUND ZONE 
AND COMPOUND LAYER
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Salt bath nitro-carburizing time for both 1000°F and 1075°F.

HARDNESS PROFILE AFTER SALT BATH NITRIDING
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Salt bath nitro-carburize case profile and observed layers  
using a 2-hour cycle at 1075°F.
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Salt spray (fog) corrosion test

CONDITION UNTREATED 30 MINUTES 60 MINUTES 90 MINUTES 120 MINUTES

6.6.22 
initial  

test set up

6.7.22 
24 hours  

continuous  
exposure

6.9.22 
72 hours  

continuous 
exposure

6.10.22 
96 hours 

continuous 
exposure

6.13.22 
168 hours 
continuous 
exposure

6.15.22 
216 hours 

continuous 
exposure

6.16.22 
240 hours 
continuous 
exposure

6.18.22 
300 hours 
continuous 
exposure

Testing conducted per ASTM B117 after salt bath nitriding at 1075°F.
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A-21® is a registered trademark of Latrobe Specialty Metals Company, 
a subsidiary of Carpenter Technology Corporation. Blacknitride+® is a 
registered trademark of H&M Metal Processing Company. 
© 2022 Carpenter Technology Corporation. All rights reserved. 

Sample coupon cross section at 250X

Mounting Material

0.0023 in.
Compound Zone

0.0003 in.
Compound Layer

Base Material
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Science faction

Carpenter Technology’s alloys are 
the best in the defense industry. 
The proof is in the data, which  
we presented in the form of 
large-format technical posters  
at the Department of Defense 
Steel Summit.



3130

ELECTRIFICATION MARKET

ADVANCED 
ELECTRIFICATION
Transforming e-motor 
performance

Beyond providing groundbreaking soft magnetic alloys, Carpenter 
Electrification is a true partner in e-motor innovation for our 
customers, including manufacturing world-class electric motor 
stacks and end-to-end application development. Our brand efforts 
have been both focused and far-reaching to spread the word.
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Sparking conversation

Carpenter Electrification’s tradeshow appearances at the  
Global Coil Winding and Electrical Manufacturing Event 
(CWIEME), Coiltech, the Electric & Hybrid Aerospace 
Symposium, and beyond are backed by eye-grabbing booth 
design, printed materials, and interactive web pages.
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CONCLUSION

The future of electric vehicle design

There are many advanced technologies available for improving 
the powertrain for high-performance EVs. The electric motor is 
a critical sub-component of the powertrain. There are multiple 
design levers for improving motor performance; notable 
among those is the use of FeCo stator and rotor stacks as an 
alternative to NOES. There are several design options using 
FeCo, each with different levels of complexity and  
performance improvement.  

• With a direct material swap of Hiperco 50 for 0.35 mm 
NOES, without any additional changes, motor torque is 
increased by 18%, maximum continuous motor power is 
60% higher, the motor would run up to 60°C cooler, and 
the EV using this motor would use 8% less battery power 
throughout a typical UDDS drive cycle.

• The Hiperco 50 motor can be made 15% smaller and 
generate the same torque as the NOES motor with 45% 
higher maximum continuous power. The EV using this 
motor would use nearly 11% less battery power throughout 
the UDDS drive cycle.

• The high magnetic saturation and permeability of Hiperco 
can be accessed through further design changes for even 
higher performance. Increasing the inverter power allows 
for more current to the FeCo motors to better access the 
advantages of the Hiperco stators and rotors.

• With a direct material swap of Hiperco 50 for 0.35 mm 
NOES and with a higher power inverter, the motor torque 
can be up to 32% higher. This allows for even faster EV 
acceleration upon demand (perhaps up to 20% faster times 
from 0–60 mph, though that is dependent upon a number 
of factors beyond the motor), while otherwise leaving the 
continuous power, motor temperature, and EV battery 
power draw unaffected for the typical UDDS drive cycle.

• Alternately, the Hiperco 50 motors can be 25% smaller and 
generate the same torque as the NOES motor with 35% 
higher maximum continuous power.

These examples highlight performance improvements using 
FeCo alloys within a limited set of design modifications. The 
expert designer will note that additional improvements in 
performance may be obtained using Hiperco 50 by making 
greater use of modifications in EV design rules and options. 

WHITE PAPER

THE EVOLUTION OF THE 
ELECTRIC VEHICLE MARKET
Materials solutions for advanced powertrain design

Carpenter Electrification’s thought leadership is embodied 
by our physical presence at events, our digital presence on 
social media, technical documents, blog posts and articles, 
and our marketing efforts across industry publications.
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High-quality communication

Our recent AS9100 campaign is an example of our multi-
channel approach — reaching out to audiences via e-mail and 
LinkedIn and backing it up with in-depth online content.



Revved up possibilities

The Motor Technology Center (MTC) is where Carpenter 
Electrification builds the future of electrification. Our banners, 
print materials, and interactive online landing page showcased 
the MTC’s expanding capabilities and capacity.

38 39
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ADDITIVE MARKET

THE POWDER 
TO POWER AM
Materials and more for 
industrial metal 3D printing

With the launch of the Carpenter Additive online shop, industry-best 
metal powder engineered for additive manufacturing is the hands of 
customers around the world 24/7.
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Illustrating the evolution of AM

Carpenter Additive's next generation Hopper is an absolute 
game-changer for large-scale additive manufacturers.  
We launched a game-changing multi-media campaign to match, 
with a fresh landing page, print and digital ads, social media and 
email outreach, and technical literature.

42
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Get the materials you need
CarpenterAdditive.com/Formnext

YOUR AM  
SUPERHERO

With great powder comes great possibilities

Order today, we’ll ship tomorrow
CarpenterAdditive.com/Formnext

PROVEN ALLOYS  
+ POWDER 
EXPERTISE
• 25+ metal powders in stock
• Industry-best quality
• Optimized for your machines
• Custom alloys created to spec

Shop.CarpenterAdditive.com

AM POWDER 
ON DEMAND
Order from our online shop 
today, ships in 24 hours

20230411--CA_Rapid+TCT_Handout_F.indd   220230411--CA_Rapid+TCT_Handout_F.indd   2 4/11/23   2:03 PM4/11/23   2:03 PM

Shop.CarpenterAdditive.com

Use code RAPID for

 1O% OFF
your fi rst order*

*Valid for purchases in May only.

20230411--CA_Rapid+TCT_Handout_F.indd   120230411--CA_Rapid+TCT_Handout_F.indd   1 4/11/23   2:03 PM4/11/23   2:03 PM

Carpenter Additive is a world leader in 
the AM space, with experts on hand at all 
the major in-person and virtual industry 
events, including FormNext, RAPID+TCT, 
Additive Manufacturing Strategies, and the 
Cool Parts Show.
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Beyond 3D printing

Carpenter Additive’s world-class metal powders also serve 
manufacturers who produce products with metal injection 
molding, hot isostatic pressing, and surface enhancements and 
coatings. Our targeted brand materials speak directly to this 
market and its pain points.



TEAMS, SAFETY, COMMUNITY

TAKING CARE  
OF BUSINESS
Employees are  
our greatest assets

A culture of innovation starts with teams who are  
celebrated and empowered to succeed.
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Award-winning safety

Multiple Carpenter Technology teams collaborated to design 
and implement an automated solution to an ergonomically 
hazardous testing process. This new process and the Brand 
Team’s efforts to promote it were so successful, Carpenter 
Technology was awarded the Ergonomics Cup.
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Reaching future innovators

Carpenter Technology created an exhibit for the Reading 
Science Center designed to explain our manufacturing 
processes to the next generation, including hands-on 
activities for each section. Beyond showing what we 
do, the exhibit is a wonderful example of internal 
cross-departmental collaboration, external community 
engagement, and a long-tail recruitment effort for our 
company. The exhibit will open in mid-2024.
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Signage at the Rocket City 
Trash Panda ballpark

Production prowess

Safety successInstagram recruitment campaigns

Building more than metal products

Our Brand Team collaborates with other departments to:

•	 Build teams with engaging recruitment campaigns (below)

•	 Build morale with t-shirts that celebrate successes (right)

•	 Build community with home-run outreach (far below)
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INVESTOR RELATIONS & SUSTAINABILITY

SPREADING  
THE WORD
Reaching investors and 
global markets

Beyond our internal teams and external clients and partners, 
Carpenter Technology must speak to the global marketplace and 
communicate our innovations, capabilities, and commitment to a 
sustainable future.

Investor brochure
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Showing our metal — and mettle

Carpenter Technology hosted an Investor event at NASDAQ, 
highlighting everything our global company is accomplishing 
across markets via presentations, videos, and takeaways that 
included a premium brand book with a removable sample of 
Hiperco® 50 showing through our logo on the cover.

Brand book

58 59
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Expertise in motion

Our collection of engaging videos demonstrate Carpenter 
Technology's ever-expanding portfolio of capabilities across 
all the markets we serve.
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Lasting impact, lighter footprint

Carpenter Technology’s continued commitment to sustainability 
is impressive and well-documented in our Sustainability Report 
and Sustainability section of the website.



Brand.CarpenterTechnology.com

For additional information,  
please contact the Brand Team 
brand@cartech.com

http://Brand.CarpenterTechnology.com
mailto:brand%40cartech.com?subject=Requesting%20additional%20information%20from%20the%20Brand%20team

