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Aerospace Current Trends

Aerospace companies have engaged experts in the disciplines
of material science, surface engineering, and treatment
selection within their design teams to provide in-house
advice and support. lonBond has their own team of experts
available to advise and collaborate on specific applications
and give tailored innovative solutions to pressing problems
facing aerospace supply chains in machining, forming and
final component applications. Such collaborative approaches
reduce time to market and enhance knowledge transfer.

Advanced coatings are playing a continuously increasing
role in design evolution. For example, in engine design,
manufacturers have seen their objectives changed in recent
years in terms of higher service temperature, higher thrust
levels and increasingly greater fuel efficiency on both cost
and environmental grounds. Materials selection development

PVD films typically offer increased hardness, reduced
coefficient of friction, enhanced adhesion with much less
tendency to crack than other coating technologies and there
is no need to machine back.

and surface enhancement using such technologies as PVD
and PA-CVD will have a significant impact in future aircraft
and component design to meet these challenges.

With lonBond’s extensive specialist knowledge and experience
in depositing PVD thin films onto numerous aerospace
components, fasteners, and tooling we are the obvious choice
when it comes to surface engineering. lonBond is the ideal
partner to assist future design decisions providing lowered
product cost, higher performance, economic, environmental
and safety improvements in the aerospace sector.

e Titanium and Titanium alloy e.g. Ti6Al4V
e Aluminium silicon alloys

* Inconels / Hastaloys

e Steels and stainless steels

a-C:H:Me a-C:H:Me + a-C:H a-C:H MoSy CryN TiN Multilayer
Technology PVD PVD/PA-CVD PA-CVD PVD PVD PVD PVD
Hardness (HV) 800-1800 1500-3000 2500-4000 500-1000 1200-2500 2000-2800 ]
Friction coefficient 0.1-0.2 0.02-0.1 0.02-0.1 0.05-0.1 0.4-0.6 0.5-0.7 0.4-0.7
Thickness (um) 1-5 1-5 1-5 Up to 20 Up to 50 Up to 8 Up to 50
Max. Operating Temperature 350 °C 350 °C 350 °C 250 °C 750 °C 500 °C 650 °C

TABLE 1: Aerospace Component Coatings




Typical Properties for Aerospace Components

e Reduced coefficient of friction

e Excellent adhesion of the coating to the base material
e High fretting resistance

e Anti-Scuffing - Anti-Galling properties

e Increased abrasive wear resistance

e Corrosion resistance

e Increased erosion resistance

e No effect on component tolerances

e Environmentally friendly technology

e Flight critical components

e Control mechanisms for wing flaps

e Mechanics in the landing gear

e Mechanics in control gear

e Aerospace bearings

e Engine brush seals

e Special hydraulic components

e Fasteners

e Anti-scuff decorative applications - cabin furniture

e Weight saving

In recent years hard chrome has been increasingly

replaced with PVD films that provide equivalent or superior
performance. Unlike hard chrome, the PVD replacements
can be tailored specifically to the application and exhibit

e Surface hardness

- Surface hardness can be selected between 1000 HV
and 4500 HV
- Higher contact pressures are permitted

e Surface energy (wetting behaviour)

- Surface energies can be achieved up to 40 mN/m

e Friction coefficient modulation

- Both high friction as well as low friction coatings
can be provided

- Low friction coatings minimise the need for assisted
lubrication in both atmospheric and air free
environments

- High friction coatings in atmospheric and air free
environments

e Oxidation barriers

- Oxidation barriers can be designed by sacrificial
layers (Cr based])

- Thermal barriers

- Diffusion barriers

e Erosion resistant barriers

- Multi-layer coating architectures designed to deflect
crack propagation
- Thick hard coatings to maintain blade edge profiles

e Corrosion resistant barriers

- PVD coatings in combination with electrochemical
techniques can provide excellent corrosion resistance.

properties that meet or exceed the chrome they replace. PVD
films typically offer increased hardness, reduced coefficient
of friction, enhanced adhesion with much less tendency to
crack and there is no need to machine back. PVD technology
is also environmentally friendly with no toxic by products.




Aerospace Cutting Tool Coatings

The increasing proportion of advanced materials used in
aerospace structures and components presents significant
challenges for cutting tools. Abrasive high silicon Aluminium
alloys, Aluminium Magnesium matrix materials, composite
carbon fibre Sandwich materials and the high sheer strength
low machinability of Titanium and its alloys each place unique
and onerous demands on tooling. lonBond has a portfolio of
Aerospace cutting tool coatings to meet these challenges.

e High abrasive wear resistance

- Resulting in a high hardness requirement
e High adhesive wear resistance

- No sticking (reduced B.U.E.]

- Resulting in a low friction requirement
e High temperature resistance

- Good hot hardness

ALTIN TiSiN a-C:H:Me +a-C:H a-C
Technology PVD PVD PVD/PA-CVD PVD
Hardness (HV) A} 3600 1500-3000 5000-7000
Friction coefficient 0.4 0.4 0.02-0.1 0.02-0.1
Thickness (um) 1-5 3.5 +/-1 1-5 1-5

Max. Operating Temperature 900 °C 1200 °C 350 °C

750 °C

TABLE 2: Portfolio of Aerospace Cutting Tool Coatings

lonBond Quality Assured

lonBond is the world’s leading provider of PVD coatings to the
aerospace sector from facilities around the world. lonBond's
reputation as a provider of quality services is the result of a
continuous improvement policy which ensures our customers
receive a consistently excellent service. Our facilities hold an

extensive range of international accreditations, including ISO
9001:2000, ISO 9002, TS16949, AS9100 and NADCAP as well
as numerous blue chip customer approvals.
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UNITED KINGDOM Unit 36, No.1 Ind. Estate, Medomsley Road, UK-DH8 6TS Consett Tel. +44 1207 50 0823  Fax +44 1207 59 0254
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UNITED STATES 1823 East Whitcomb, US-48071 Madison Heights MI Tel. +1 2483989100 Fax +1 248398 2100
200 Roundhill Drive, US-07866 Rockaway NJ Tel. +1 973586 4700 Fax +1 973 586 4729
925 Atlantic Drive, US-60185 West Chicago IL Tel. +1 6302319200 Fax +1 630231 9264
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NADCAP Accredited
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