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Context

> Sol-gel technology in aerospace industry created to eliminate
chromates in chemical surface treatment.

> SOCOGEL B0202 and B0102 - adhesion enhancer
> SOCOGEL A0104 - adhesion enhancer, anticorrosion properties

> To follow-up this trend, new surface preparations before sol-gel
developed by SOCOMORE

> Respect the general rules of surface treatment

> Respect new HSE regulations
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The crucial question

> What surface preparation process before a solgel product ?

Step 1: Step 2. Step 3 : Sol-gel

Degreasing Deoxidation Application

To remove greases and soils To activate the surface

> Improve Environmental, Healthy & Safety conditions
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Non degreased parts

Fish eye

- - ”
Non degreased 2024T3 part + Non degreased 2024T3 part +
SOCOGEL B0202 Blue SOCOGEL A0104

Step 1:
Degreasing




jons

lut

re finishing so

socomon

he degreasing step

HSE Issues
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Degreasing step and HSE issues

> VOC Emissions - How to reduce VOC* emissions ?
> Storage - How to reduce storage risks ?

> CMR — How to reduce Reprotoxicity ?

*Volatile Organic Compound according to European DIRECTIVE 1999/13/CE

Step 1:
Degreasing
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% Solvent degreasers

Agueous cleaners
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Solvent degreasing step

How to reduce VOC emissions ?

> DIESTONE DLS allows to reduce VOC emission by 3 to 5 times compared to MEK
and Acetone.

> DIESTONE A8284 is a non VOC solvent.

> Using presatured-wipes can reduce consumption even more (+ 2 to 10)
How to reduce fire risk ?

>Use a Solvent with high flash point the MEK or ACETONE like DIESTONE DLS
>0r use a non flammable solvent, like DIESTONE A8284

Volatility VOC % Flash point
Acetone 5,6 100(-19C
MEK 3,8 100|-5C
DIESTONE DLS 0,5 100|30C
DIESTONE A8284 0 108C

Step 1:
Degreasing
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Solvent degreasing step

Fire risk

connected to Flash point

-~ -20€C 0T 20C 40C 60 T >80C

. DIESTONE
(o)~ — 5D »

DIESTONE
A8284

Zero emission

VOC Emission

Step 1:
Degreasing
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Aqueous degreasing step - Reprotoxicity
ISsue

Some aqueous cleaners can contain borates:

> Borates - now classified reprotoxic R61 by 30 adaptation of the DIRECTIVE
2008/58/CE since June 2009.

> Borates - in the latest version of Candidate List of Substances of Very High
Concern for authorisation.

Obijective :

Replacement of borate degreaser - Formulation of new products to replace
pH9 baths.

Example: SOCOCLEAN A3431, by immersion
COMORAL DXP, by aspersion

Step 1:
Degreasing
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Degreasing step - HSE improvement with
aqueous cleaners

Borate based

COMORAL DXP SOCOCLEAN A3431

cleaners

Harmful Corrosive Irritant No classification

Classification

Step 1:
Degreasing
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Is it enough to do only a degreasing step ?

. o
Without deoxidation With deoxidation
2024 T3 degreased samples + SOCOGEL A0104, Salt Spray = 168 hrs

Step 2.
Deoxidation




Deoxidation step HSE issues

> On titanium

> On aluminium

Step 2:
Deoxidation




Deoxydation step on titanium - HSE issues

Stripping operation with HF/HNOS3 bath

\4

> HF = Toxic+

R35 R26/27/28

Step 2:
Deoxidation




Deoxidation step on titanium - HSE issues

HF/HNOS3 bath can be replaced by a complete line:

> Aqueous degreaser to remove the superficial soils and greases
> Alkaline activator to activate the surface }

> Acidic solution to neutralise the surface

R35

» \Water break free checking operation

Step 2.
Deoxidation




Deoxidation step on titanium - HSE issues

SOCOCLEAN A3431

Degreaser l
l SOCOCLEAN A3068
Etching HF/HNO3 i R35
l SOCOSURF A1858

R35 R26/27/28 l R35

SOCOGEL B0202 or B0102 application

Painting operation Bonding operation

Results are equivalent or may be even better

Step 2.
Deoxidation




Deoxidation step - on titanium_HSE gains

SOCOMORE range

SOCOCLEAN A3068
SOCOCLEAN A3431

SOCOSURF A1858

Corrosive Irritant _

Classification
Step 2:
Deoxidation




Deoxydation step on aluminium - HSE issues

> CMR issue

> Waste treatment and user safety

Elementary parts

Fuselage treatment

Step 2.
Deoxidation




Deoxydation step on aluminium - HSE issues

> Elementary parts

Sulfochromic etching bath === =g Chromic acid = CMR

l

R9

Sulfo nitro ferric bath R 24/25, R26, R35, R42/43. R45,
/ \ R46, R48/23
With fluoride Without fluoride
: SOCOSURF A1858/A1806

v

Step 2:
Deoxidation




Deoxidation step on aluminium - HSE issues

> Fuselage treatment

Phosphoric acid

with or without fluoride _’

and chromate R35 R26/27/28
Corrosive to toxic

SOCOCLEAN A2711 ====P» No label
classification

Step 2.
Deoxidation




Deoxidation step - on aluminium

Sulfochromic | SOCOSURF
A1858/A1806

—  »( SOCOCLEAN A2711
Corrosive Irritant _

Classification
Step 2:
Deoxidation

Phosphoric acid




Conclusions

> Boeing and Airbus licences together with SOCOMORE sol-gel developments
led us to also study and develop our surface preparation solutions.

Solvent degreaser Agueous degreaser Deoxidizer

DIESTONE A8284 SOCOCLEAN A3431 SOCOSURF A1858/A1806
DIESTONE DLS COMORAL DXP SOCOCLEAN A2711




Conclusions

>To formulate our products, we consider two aspects:

HSE improvements ﬁ

Conformity with all
HSE regulations, as
shown today.

Aerospace requirements

Optimisation of sol-gel layer
characteristics as required by the
Aerospace Industry.

* Filiform corrosion
¢ Paint adhesion
* Salt spray performance

» Compatibility with chromate free paint
systems
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