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Aluminum Finishing

+ Cr* is ubiquitous in its use for corrosion protection

— Basis of best corrosion resistant products — aluminum
conversion coating, aluminum anodize sealing,
sacrificial coating post treatment, phosphate coating
“rinsing”, magnesium conversion coating and anodizing,
also as main corrosion inhibiting species in primers,
topcoats, sealants, and other coatings

— Very mature: used for 50 plus years

— Very robust, inexpensive (to purchase), and easy to use

— Inhibits corrosion on multiple materials: Al, Fe, Mg, Zn,
Cd

— Comfort level of users is “high”
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Aluminum Finishing

« Alternatives are immature with little use in difficult
environments

— Qualification is often linked to use with other coatings
containing Cré*

* Primers/Self-priming topcoats over chromate
conversion coating

* Specifications and accelerated tests are “built” for
chromate-based coatings

— Less robust, limited evaluation on complex assemblies
— Process is often overlooked in S&T
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Conversion Coating (Pretreatment) for use in a

paint system.

Top Coat

Primer

Aluminum Substrate

Post-Treated Anodized Aluminum

Pretreatment
provides
corrosion
protection for
unpainted
aluminum and
an adhesive
base for paint.

Post-Treatment

T P'OVidE€S
Aluminum Oxide |anea§ed
: corrosion
Al performance vs.
unsealed
anodized surface
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Drivers for Cré*Alternatives

OSHA PELs

Cost to comply with current PEL is already
budgeted into cost of doing business

Impact of lower PEL’s and Action Levels on
facility layout, logistics, workflow, and turn-

around time will be significant

Cost to comply with lower proposed PEL will

likely be prohibitive
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Drivers for Cré*Alternatives

Executive orders — US government usage
EO 13148 stipulates a 50% reduction in use of
priority chemicals by EY06

European Union Directive 2000/53/EC “End of
Life Vehicle Directive”
Article 4, Section 2 (a): bans Cr¢* after July 1,
2003  except for 2 gm/vehicle
Ability to delete Cré* exemption in future
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Drivers for Cré*Alternatives

Proposed | Crll | CrandCrll o Co Mo
Material oVl CrVI | (soluable) | (insoluabl I )| NNl | Ce |(soluable)| ZnZnl A
100
i 05%5

Current | (1.0 mg/10m3) | micrograms/

PEL (ceiling) | m3, orlower | 05mgim3| 1mgm3 | 50mgm3 | 0./mgm3 [10mgm3| NA [50mgm3]5.0mgim3{50mgm3
29CFR Lurie 2CFR  |29CFR  |2CFR 2CFR  [29CFR 29CFR  [29CFR  |29CFR
19101000 | Declaration, |1910.1000 |1910.1000 [1910.1000 |1910.1000 {1910.1000 19101000 {1910.10001910.1000

Ref Table Z-2 22002, etc. |TableZ-1" |TableZ-1 |[TableZ-1  |TableZ1 |TableZ-1 | NA |TableZ1 [TableZ-1 |TableZ-1

* NIOSH and ACGH support Crill PEL with 0.5 mg/m3 TWA advisories. NIOSH has a 1 microgram/m3 TWA achisory for CrVl and ACGIH has a 50
microgram/m3 TWA advisory with a 10 microgramy/m3 TWA advisory to avoid carcinogenic risk of CrVI. PELs are 8-hr TWAs.
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Expedited Rulemaking Schedule

Rulemaking Milestone

Time Allotted

ETA for completion

Development of a Proposed Rule

Initial Rulemaking

December 4, 2002

Contractor preparation and
OSHA/Peer Review of

economic/technical feasibility 12 months December 4, 2003
analysis
SBREFA Process 4 Months April 4, 2004
Staff finalization O’f proposed 3 Months July 4, 2004
rule and Secretary’s review
OMB review 2.5 Months September 19, 2004
Flnal revmons.and publication 0.5 Month October 4, 2004
in Federal Register
Total 22 Months
Slide 9
Expedited Rulemaking Schedule
. . . Approximate date of
Rulemaking Milestone Time Allotted pproxil
completion
Development of a Final Rule
Notice and Comment Period 3 Months January 4, 2005
OSHA public review of 1 Month February 4, 2005
comments/hearing preparation
Public Hearings .75 Month February 25, 2005
I (.)‘hll:lcﬂl‘]]'lg comments and 5 Months April 25, 2005
briefing
OSHA production of final rule 6 Months October 25, 2005
OMB review 2 Months December 25, 2005
Final revisions and publication .75 Month January 18, 2006
Total 15.5 Months
Total — Proposed and Final Rule 37.5 Months
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Revised PEL
Current PEL: 100 ug/m? Chromic Acid

52 ug/m? Cr®* (ceiling concentration)

Revised PEL numbers in micrograms/meter?

PEL 10 5 1 0.5 0.25

Action | o1 55 | 05 | 025
Level

STEL 52 52
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Drivers for Cré®"Alternatives

RCRA: Total chromium in Trivalent Chromium Process
(TCP)
* Solutions: TCP is <0.1 wt.% total chromium vs.
~0.2 wt% total chromium for most commercial Cré"
conversion coatings, a 2-fold decrease

* Coatings: TCP coating is made from mostly Zr and
O, with 4 wt% Cr3* vs. commercial Cré" coatings
which are often >50 wt% Cr3*/Cr®" with O
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Drivers for Cré®"Alternatives

Local/state regulations- strong impact on base needs

* Non-spray, Cr® manual conversion coating
application to comply with local requirements

* Cr%" paint emissions are largest drive, no grinding,
sanding

Shipping & Storage
* Cr%" products classified as DOT Class 8, Packing
Group I or IT (49CFR172.101)

» TCP products are classified non hazardous under 49
CFR 172.101 and 173.137
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What is TCP?

TCP: Trivalent Chromium Processes

» Compositions based on Trivalent Chromium and
Zirconium chemistries

+ Utilizes complex fluoride film-forming chemistry
» Contains no free fluorides

* Solutions very dilute
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What is TCP?

TCP: Trivalent Chromium Processes

» US patents (US gov’t owned) on composition and
processes for aluminum pretreatment, aluminum
anodize post treatment

- 6,375,726; 6,511,532; 6,521,029; 6,527,841
* Non-exclusive licenses issued for current US/foreign
markets, commercially available products forthcoming
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What Does Cr3* Offer

» Commercially available TCP processes and coatings
that mitigate airborne exposure risk from Cro*
processes and coatings

* Products that lower total chromium use to help address
RCRA reporting

» Technical performance (corrosion resistance, paint
adhesion, electrical properties, etc) close to or as good
as Cr®" coatings
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What Does Cr3* Offer

* Process robustness — drop in replacement
— solutions are applied just like Cr®* products, in
some cases with reduced temperatures (for anodic
sealing), and are compatible with all commonly
used process equipment
* Cost to purchase and maintain chemistry similar to

commercial Cr®" products

» Simple- one solution that can be sprayed on, wiped on,
or used in tank immersion processes
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Drivers for Implementation

* Cost- needs to be competitive with current products
over the lifetime of maintaining a process line or
finished product

* Process flexibility- Applied with existing upstream
chemistries and processes

» Simple- Solutions need to be easy to handle, simple to
apply and visible after application for quality control
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Drivers for Implementation

+ Coatings need to work on a variety of alloys with a
wide variety of subsequent coatings like primers,
topcoats, sealants, CPCs, etc.

» Technical performance: corrosion resistance, adhesion
and electrical properties must be as good as with CrVI
or better, especially in regard to life requirements

* Most alternatives to date do not come close to these
criteria

M AV A R
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TCP sealed thin-film sulfuric acid anodize

Sealed TFSAA on AA2024 after 1000 hr ASTM B1 17 exposure

TCP-ccl
10-min. ambient

TCP-S
10-min. ambient

rl_n-' Al R —]

TCP-cc2
10-min. ambient

TCP-P
10-min. ambient
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TCP sealed Thin-Film Sulfuric Acid Anodize

Sealed TFSAA on AA2024 after 1000-hr ASTM B117 exposure

NCP Dilute chromate Deionized water
10-min. ambient 25-min. 190°F+ 25-min. 190°F+
; [

Slide 21

TCP sealed Type II Sulfuric Acid Anodize

| Sealed SAA on AA2024 after 1000-hr ASTM B117 exposure |

TCP-cc2 NCP Dilute chromate Deionized water
10-min. ambient 10-min. ambient 25-min. 190°F+ 25-min. 190°F+

AV A R
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TCP sealed Phosphoric Acid Anodize

\ Sealed SAA on AA2024 after 1000- hr ASTM B117 exposure |
TCP-cc2 TCP-ccl TCP-ccl TCP-S TCP-S ’7

5-min. 150°F 40 -min. amblent 10-min. 100°F 40 -min. amblent 10-min. 100°F

[ - M_‘r.; 1R
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Paint Adhesion: TFSAA

Primer 25562 Class € 55582 Chass Il |
|Postreatment - Lday wet 1-clay wet[&-day wet[T-day wet| Dy
TCPcet 10 i @ atbiert
TCP-ced 20 min. @ ambiert
TCP-ce1, 10 min. @ 100F
TCP-cct, 5 in, @ 150F
+1CP-5, 10 min. @ aimbient
1¢R5, 10min. @ 100F
TCP-5, 5 min. @@ 150F
TCR-cc2, 10 min. @ ambient
TCP-cc2, 20min: @ ambient
TCP-ee2, 10 min. @ 100F
TCP-cc2, 5m|r1. @150F

NCP, 10 min. (2 100F
e, S min. @ 150F
Dilte chramate, 25 min. (@ 190F
Dilts chiomsts, 25 min. @ 150F
D1 ater 25 i, @ 1907

AV Ao | R —
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Paint Adhesion: TFSAA

» Paint Adhesion tested in accordance with ASTM
D3359 Procedure A

» All TCP compositions evaluated performed best when
applied at ambient (75 F) conditions for 10 minutes.
— Performed as good as or better than Cré+, with a noticed
energy savings versus hot or boiling dichromate sealers
— Passed DoD Joint Test Protocol (JTP) for adhesion and
blister requirements
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Conversion Coated Aluminum Plating

Post Treatment: & .
Alodine™ 1200S

«——

R

Post Treatment:
TCP

Alumiplate™: After 2000hr Neutral Salt Fog
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AA2024-T3, 2 week exposure to
ASTM B117

Alodine
™ 12008

—tas W
AV ol R
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AA2219-T87, 2 week exposure to
ASTM B117

Alodine™
12008

- . - !t 4

T B W A | R
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AAS5083-H131, 2 week exposure to
ASTM B117

~ Alodine™
12008

TCP

AV AT AR |
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AAT7075-T6, 2 week exposure to
ASTM B117

Alodine™
12008

TCP

T B L
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Chromated vs Non-Chromated
2000 hours ASTM B117

chromate  non-chromate chromate  non-chromate
AA2024 AA7075

*NC system: TCP, -85582N primer, -85285 zero-VOC topcoat

C system: Alodine™ 1200s, -85582C primer, -85285 topcoat

[ F=-%T la"'ll""-,--.-';. 1R
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Chromium

» Numerous processes and coatings are under
development or commercialized based on
chemistry other than Cr

— Currently, non-chromium alternatives have not
evidenced the combination of properties offered
by Cr¢" or Cr3* - especially stand-alone corrosion
resistance

— Focus of development has been for aluminum
conversion coatings

AV Ao | R —
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Chromium

* Promising advancements in non-chromium
primers
* Much advancement and validation remains for all
alternatives, especially fully non-chromated
coating systems where no Cr3* is present
— Researchers need to keep implementation in
mind when developing process

— In the end, cost will win out
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Commercial TCP Supply

e SurTec International
CST-SurTec, Inc.

—6801 Engle Rd.,Suite J, Middleburg
Heights, OH 44130

POC — Nabil Zaki
—201-306-0276
—Nzakemail@aol.com
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Commercial TCP Supply

+ METALAST
Metalast International, Inc.

—2241 Park Place, Suite C, Minden, NV
89423

POC — Jim Hillman or Joe Radz
—860-209-4819
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We need to strive not
just for “as good as”
but better than we
currently have: Better
materials & better

Processes. A
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