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 How does the Navy perform this process?
⁻ Currently the Navy utilizes the SIFCO process/equipment to 

perform this process.

⁻ The Navy currently can perform nickel, copper, tin zinc and 
cadmium coating deposition and repairs by selective 
electroplating.  

⁻ Selective Anodizing is currently not being performed by the 
Navy due to its complexity utilizing the current process.

 What is Selective Electroplating?
⁻ Brush plating, also known as selective plating, is a portable process used to apply 

localized electrodeposits without immersion per  MIL-STD-865.

 Why use Selective Electroplating/Anodizing??
⁻ It is used by Maintenance Depots and OEMs to protect/repair localized damaged 

plating, apply a corrosion protective coating in specific areas on production 
parts, correct dimensional defects made during machining or for general 
dimensional restoration.

⁻ Minimize damage to components due to disassembly

⁻ Cost and Turn-Around-Time (TAT) reduction

Navy Selective Electroplating/Anodizing

Conventional electroplating process at FRCSE

Current Selective Electroplating Method 
used by the Navy. F/A-18 EMI doors process at FRCSE.
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 Chemicals drip and run onto hangar floor and into aircraft
– Plating chemicals running down vertical surfaces interfere with subsequent plating

– Takes a long time to set up damming, channeling of runoff, clean-up afterwards

– Ni strike plating requires keeping plating solution on hotplate

Issues with Current Selective Electroplating Technology

Solution 
Leakage

Solution 
Intrusion

Complex System 
Configuration

Current Selective Electroplating equipment used at 
FRCSE.

Current Selective Electroplating configuration used to Tin-Zinc F/A-
18 EMI doors at FRCSE.
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 Closed-loop electrolyte system

 Electrolyte in temperature-
controlled bath

 Electrolyte is pumped into plating 
tool and air + electrolyte sucked 
back to tank

Selective Electroplating Technology Improvement (SETI)

Electrolyte + air

Electrolyte

Dalistick 
tool

Dual 
peristaltic 

pump

Electrolyte + 
air

Electrolyte

Heated/cooled 
reservoir

+      - Workpiece
Power 
Supply

SETI configuration.

Electrolyte and air flows 
balanced so pad is wet but 

does not drip
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- Process Optimization

- Polarization Database

- Galvanic Corrosion 
Prediction Modeling  & 
Simulation

- Make process completely non-
drip to include rinsing.

- Modify software interphase

- Modify hardware per 30 day 
trial feedback at FRCSE

- Develop Larger Tools

SETI Technology Roadmap

Set-Up Electrochemical 
Analysis

Deposition 
Equipment 

Modification

Model 
Validation

Performance 
Testing

Hardware 
Demonstration

FRC 
Integration

Dalistick 
2000

Dalistick
2020

Or

Solutions

Metallic 
Coatings

SETI DOE

- Cadmium, SAA, Zn-Ni, 
Tin-Zinc

- Dalic vs SIFCO 
Solutions

- Cadmium, SAA, Zn-Ni, 
Tin-Zinc

DOE
Optimization

Component
Demo

On A/C 
Demo

- P-8 Static Port

- P-8 Arrowhead

- F/A-18 EMI door 
frame

⁻ FRCSE Component 
work

Process 
Instructions

SOP

SRM Work 
Package

Process Spec

FRC Training

FRC TTP
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Key Topics

 DOE of Dalistick 10055 SAA (Type II)
– EIS analysis, self sealing

 Establishing Reference for EIS
– Comparison of two thicknesses of tank anodized 

panels

 Comparing SIFCO 5011, DALISTICK 10055, 
FRCSE SAA tank anodize (Control)

– EIS measurements were overlapped to 
distinguish which had the highest impedance 

 Static Port SAA B117 Testing
– Featured 8 panels with varied thickness, 

chemical manufacturer, and current.

 Static Port SAA B117 Results 
– No significant difference between SIFCO and 

DALISTICK SAA
– No significant difference between results of 

SIFCO 7µm and 20 µm

 Static Port DemVal

 CFD Modeling: Dalistick Tool
– Ability to model accurately, now it is possible to 

design bigger and different tool shapes
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Method 1:
Strip and re-anodize 

with tape in place

Initial SAA Repair – Interface Development

Kapton tape

Method 2:
Strip, expand area to 
overlap anodize edge, 

re-anodize

Old 
anodize

Substrate

No overlap
Risk: Gaps around 
periphery of repair

Anodized panels from FRCSE partially stripped and repaired by 3 methods

Kapton tapeKapton tape

Anodize
repairOld 

anodize
Substrate

Overlap
Risk: Thinner in 
overlap area
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EIS Comparison between SIFCO, DALISTICK, Control

Both SIFCO (Green) and 
DALISTICK (Red), had a higher 
impedance (better barrier) 
than the reference 
measurements from the tank-
anodized panels (Black) 
provided by JAX.

– Performance should be similar

All coupons were anodized to 
~25 microns.

Corrdesa ©2018 8 

SIFCO 5011 vs DALISTICK 10055 vs FRCSE Tank SAA (Control)
FRCSE TY II Sealed Control (~25 Microns)
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Static Port SAA B117 TestingCorrdesa ©2018 9

Index Company Thickness Temperature Current
1A SIFCO 20 Room 1.2
1B SIFCO 20 Room 1.2
2A SIFCO 12 Room 1.2
2B SIFCO 12 Room 1.2
3A SIFCO 7 Room 1.2
3B SIFCO 7 Room 1.2
4A SIFCO 20 Room 2
4B SIFCO 20 Room 2
5A DALIC 20 15 1.5
5B DALIC 20 15 1.5
6A DALIC 12 15 1.5
6B DALIC 12 15 1.5
7A DALIC 7 15 1.5
7B DALIC 7 15 1.5
8A DALIC 20 15 2.5
8B DALIC 20 15 2.5

In order to choose between SIFCO SAA and DALISTICK SAA for 
the Static Port application, both chemistries applied with various 
parameters using Design of Experiment (DOE). Eight panels, 
variables shown in the table, B117 tested for 336 hours. 
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Static Port SAA B117 Testing:  336 Hours

DALISTICK SAA Solution SIFCO SAA Solution

Corrdesa ©2018 10

Duplicated anodized samples at 7 microns, 1.5 Amps, after 
336 hours of testing.

Duplicated anodized samples at 7 microns, 1.2 Amps, after 
336 hours of testing.

Eight panels sent out for testing, and none showed any sign 
of pitting. DALISTICK SAA and SIFCO SAA performed equally 

in B117 testing. 
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Static Port SAA B117 Testing:  0 hr vs 1000 hr- Dalistick applied SIFCO

Last updated:  July 2018

SIFCO SAA Solution

After 1000 hours of 
testing none of the 

panels showed any sign 
of pitting.

Panel at 0 hours
SIFCO  Panel 4A (20µm, 2Amps) 

Panel at 1000 hours
SIFCO  Panel 4A (20µm, 2Amps) 
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Static Port SAA B117 Testing: 1,000 hr – Dalistick applied SIFCO12

Control

 Two panels at 7µm, 2A were 
subjected to 1000 hours of 
B117 testing with identical 
results to panels with a 
thickness of 20µm.

 The static port could be 
anodized with 7µm and would 
reduce the application time by 
a factor of 3.

 Type II Anodizing with SIFCO 
SAA can be performed at room 
temperature.Panels following 1000 hours – ASTM B117
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P-8 Poseidon13

 Trailing edges of wing leading 
edge slats
⁻ Exfoliation
⁻ SAA for corrosion and wear

Engine Inlet: 
Extensive pitting
ZnNi for smooth 
coating

 Static Port (7.8” dia)
⁻ Corrosion on Al Clad
⁻ SAA  for corrosion 

protection
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P-8 Static Port DemVal:  Anodizing Set-Up14

Static Port

2 Additional 
Pumps

Rinse Pump

D.2020 Station

Sealer Pump

Computer/ 
Monitor

Multiple Dalistick tools 
are attached for processes 

requiring multiple 
electrolytes

As shown, the Dalistick Station is 
set up on a mobile cart for ease 

of transport and accessibility

D.2020 Power Supply 
Const V/Const I

SAA Pump
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P-8 Static Port DemVal: Masking and Preparation15

Pre-abrasive mask
Mechanical 
Deoxidation

Final mask and 
containment
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P-8 Static Port Anodizing Application16

• The technician applies the anodize with consistent 
movements evenly over the entire surface with the 
Dalistick tool. 

Rinsing and TCP sealing also carried out with Dalistick tool
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P-8 Static Port DemVal: Quality Control17

 Electrical conductivity shows insulation (above)

 Uniform thickness distribution (mean=7.4µm, σ=1.9) 
meeting 7µm requirement (right)
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P-8 Static Port DemVal: Quality audit report18

The Dalistick 2020 creates quality audit reports monitor voltage, current, Ampere-
hours, flow, temperature and pump speed during process.

Voltage

*Audit report featured is of the P-8 Static Port Demval.

Current

A-h

Temperature

Speed (RPM)

Flow (L/h)

Drops in current correlate to the tool 
crossing over the masking. Drops to 0 
while sucking electrolyte from catchment
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P-8 Static Port DemVal: Lessons Learned

 Large area relative to tool 
(48in2/300cm2 vs 1in2/6cm2)

– Time required 30 min at 2A, 7µm – about 
limit for 1 operator

– SAA 1 liter of solution required for 2 ports

 Vertical surface
– Tool does not drip, but film coalesces and 

runs unless frequently sucked away by tool
o Requires small containment beneath port 

for catching electrolyte

o Suck out periodically with tool to return to 
loop

19

Before (Al Clad) After (SAA)

 Masking must be highly effective to 
prevent anodizing of center ports

– Optimum masking tape found for OD and ID areas

– Painted circle around port not damaged by electrolyte
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Development of Larger Tools

 Current tool area only meant for small repairs 
– Tool area 6 cm2 (1 in2)

– Computational Fluid Dynamic Modeling of current tool used to define 
conditions required for balanced flow

oThis model will be used to develop scaled-up or shaped tools

– CFD model will be combined with electrochemical modeling to define correct 
chemistry, flow rates, residence time of chemicals in the plating zone, etc. for 
large-scale processes 

20
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CFD Modeling - Dalistick Tool:
Using CFD and computational electro-chemistry to design non-drip tools

21

Inadequate suction Correct suction

Fluid flow out of pad
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What’s Next for SETI…
22

FRCSE 30 Day 
Trial
Larger Tool 
Development

Hardware 
Modifications
Finalize DOE
DemVal on P-8 
Arrowhead
DemVal on F/A-
18 EMI doors

Technology 
Transition to FRC’s

Phase III
Modified 
Hardware

Coordinated Effort 
Required Among FRC’s



23FOR OFFICIAL USE ONLY

QUESTIONS?

SETI 
P-8 Static Port 

DemVal
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Back Up
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Process Development Example - DOE of Dalistick SAA

 19 coupons anodized to optimize parameters

 EIS data at 0.1 Hz were compared  

 Based on 3D modeling of experimental data, a lower 
current resulted in higher impedance within our testing 
range

25

RunOrder Temperature Current Thickness Preparation
1 15 1.5 16 3
2 15 1.5 8 1
3 8 3.5 16 3
4 15 3.5 8 3
5 15 1.5 8 3
6 8 3.5 16 1
7 8 3.5 8 1
8 8 1.5 8 1
9 8 1.5 16 1

10 11.5 2.5 12 2
11 15 1.5 16 1
12 8 3.5 8 3
13 15 3.5 16 1
14 8 1.5 8 3
15 11.5 2.5 12 2
16 15 3.5 8 1
17 8 1.5 16 3
18 11.5 2.5 12 2
19 15 3.5 16 3

Table 1.  DOE for SAA factors and run order
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Results

Cd 2023 Testing for the D.2020

 Reference A, highlighted in Red, was based off of the 
MESR process and successfully passed the adhesion 
test (pull-tape test). 

 For ranking purposes, Corrdesa internally adopted the 
cross-hatch pull-tape test based on ASTM D 3359-B. 
Using an activator, such as diluted HCl after the 
electrocleaning process, resulted in the greatest 
adhesion based on this standard. 

 From this, two coupons were brush plated with Cd 
2023 and given to JAX.

Corrdesa ©2018 26

Reference Base Process Abrasion Tape Voltage Factor Pull Test Cross Hatch AREA POST 1010
A MESR 800 NUDE 9 310 PASSED 0B 20X20MM
B MESR 800 NUDE 12 310 PASSED 0B 20X20MM
C MESR 800 NUDE 20 310 PASSED 0B 20X20MM
D MESR 800 NUDE 20 500 FAILED na 20X20MM
E MESR 800 GAMRY 20 310 PASSED 4B 37MM 30 SEC, HCL 50%
F MESR 800 GAMRY 20 310 PASSED 0B 37MM 30 SEC, HCL 50%
G MESR 800 GAMRY 20 310 PASSED 0B 20MM 30 SEC, HCL 50%
H MESR 800 GAMRY 20 310 na 0B 20MM 30 SEC, HCL 50%
I MESR 800 GAMRY 20 310 PASSED 2B 37MM 30 SEC, HCL 50%
J MESR 800 GAMRY 20 310 FAILED na 37MM

K
MESR

120 GAMRY 20 310 FAILED na 37MM

L na 800 GAMRY
20/1010
6-20/2023 310 PASSED 0B 37MM 30 SEC, HCL 50%

M na 800 GAMRY PASSED 0B 37MM 30 SEC, HCL 50%

N DALIC na GAMRY 9/XF
500/XF
310/2023 FAILED 0B 37MM

O1 DALIC 120 GAMRY 9/XF
500/XF
310/2023 FAILED 0B 37MM

O2 SIFCO 800 GAMRY 9 310 PASSED 2B 37MM XF
P SIFCO 800 GAMRY 9 310 PASSED 2B 37MM XF
Q SIFCO 120 GAMRY 9 310 PASSED 2B 37MM XF
R SIFCO 800 GAMRY 9 310 FAILED OB 37MM 1010
S SIFCO 800 GAMRY 9 310 PASSED 2B 37MM XF
T SIFCO 800 GAMRY 9 310 PASSED 2B 37MM XF
U MESR 800 GAMRY 9 310 PASSED 0B 37MM

V MESR 800 GAMRY
9/1010
6/2023 310 FAILED 0B 37MM

W MESR 800 GAMRY 9 310 FAILED 0B 37MM 1010 Failure point
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Development of ZnNi

 Developed Dalistick deposition using Dalistick Zinidal Aero ZnNi and SIFCO #4018/5970 
Solutions

– USAF ZnNi work shows higher Ni content for Dalistick

– Pure γ-phase

– Harder than SIFCO according to USAF data

– USAF qualifying, will utilize their data for qual

 Prep methods developed for use on steel, Al; ZnNi, Cd repair
– Ni strike unnecessary for adhesion on Al – use double zincate

– Potential to reduce P-8 engine inlet pitting
o Can be smoothed to mirror finish and will protect Al from erosion as well as corrosion – used by French 

Navy aircraft in Polynesia

27
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Sifco 4019 SnZn – F-18 door frames

 Current method requires Ni strike
– Requires heated Ni electrolyte

 Dalistick SnZn developed using SIFCO #4019
– Good adhesion validated with double zincate Dalistick

process

– Dalistick will avoid run-down interfering with 
adhesion on lower portion of vertical door frame
o Provided tool size is adequate

oWill require development of new tool as current tool too 
small – deposition time and run-down

28
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