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Problem

Over 50% of federal workforce retirement
eligible

 New technology and change become difficult to
implement due to loss of corporate knowledge

* High workload, continuous maintenance
operations
* Limited formal training available
— Production must continue
— Cannot afford lengthy training sessions
— Knowledge is highly specialized
— Typically only have OJT to pass on knowledge



Solution

Utilize New/Emerging Training Technologies

— CBT Training
 Self-paced PC study modules

e Utilize a combination of mixed media formats;
video, animation, and graphics

e Lesson modules include student assessment and
recordkeeping

— Modeling and Simulation
* Learn by doing
* Keeps learner interest and excitement
* Second nature to younger generation employees

3



hhhhhhhhh

Computer Based Training

* Developed for Metal Finishing Artisans
(currently trained via OJT)

* Three unique CBT courses + one simulation
— Hard Chrome Basics (6 modules, 80 lessons)
— Current Density Calculator
— Electroplater Troubleshooting Guide
— Electroplating Bath Simulator

* 18 month CTMA funded project
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Participants

e NCMS Educational Services

* DoD Depots
— Corpus Christi Army Depot (CCAD)
— Tinker AFB
— Fleet Readiness Center (East & Southwest)

* Industry content experts
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Target Audience

* DoD maintenance
activity metal finishers
— Platers, technicians, and
QC

— Front line supervision and
support staff (laboratory)

* Commercial project
partners (e.g., Boeing
Suppliers)



hhhhhhhhh

Benefits

Structured and understandable training
Complements OJT efforts

Impromptu training during non-production
periods

Minimal impact to regular production

Regain the depth of knowledge that is
currently being lost (rebuild it better than
before)

Decreased cycle time and improved process
quality
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Plater Feedback

‘“trom what | saw, they hit this right on the head and they're

on the right track.”’
Reuben Trevino, Chrome Work Leader

{{ pt |ast!! After 20 years of attempting to put together some

type of formal training, you all have covered all aspects of basic
chrome plating. | believe this training can only make our CCAD
chrome platers ready for any type certifications, or work load

requirements for the future. Hats off to all involved.”’
Ralph Boughton, Electroplater Quality Control Inspector

{{| really enjoyed the course! The graphics and animations kept
my attention throughout the presentation. The main topics of hard

chrome plating are introduced simply for a general understanding.”
Amanda Miller, Chemist
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Current Status

* The course and supplemental modules
uploaded to Army e-Learning

 Working on “Pathways” program to bring
in a very limited number of new hires

e Utilization of the training module will be
formal part of their training

* The training module will be used in
conjunction with a new training initiative
for the Pathways candidates



CBT CCAD Courses
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Hard Chrome
Plating Handbook

—TRAINING

CREDITS|

Hard Chrome Plating

Course Introduction
Please select a topic to learn about. You will be returned to this
page at the end of each topic. You can view the material in any order you like.

Main Menu Course Overview Navigation

Hard Chrome Plating

Process, Electrochemistry, & Equipment
Process Walkthrough

Bath Maintenance
Health, Safety, & Environment

Course Introduction
to learn about. You will be returned to this
bic. You can view the material in any order you like.

Course Overview Navigation

Hard Chrome Plating

Process, Elecrochemistry & Equipment
Please select a topic to learn about. You will be returned to this
page at the end of each topic. You can view the material in any order you like.

Main Menu Chemistry Electricity Equipment Conclusion

Clickable icons (in Course Introduction Module)

Clickable icons (in Process, Chemistry & Equipment Module)
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Process Home

Chemistry

Fun With Chemistry

All About the Atom

Your Friend, the lon

=

Types of Chromium lons.

Taking 2 Bath

T

Conventional Single-Cotalyst Hexavalent Chrome

Fluoride Mixed-Catalyst

lon (Cr+6)

High-Speed, Non-Etch Proprietary

Electricity

Fun with Electricity

Alternating Current

Direct Current

iatry, and Equipment

|

Drop down menu showing completed topics

Hexavalent Chromium
Cro* s .
€ Trivalent Chromium

(Cr*)

X Menu {8 Resources J

Next animated scene “Taking a Bath”
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Surface Area and Current Density

A S T
NM F ’\':\E/; Introduction N M l: j\\( )

NATIONAL METAL FINISHING RESOURCE CENTER
NATIONAL MET, ResOURCE cenTer |

8887 1]/2(3] 4

Surface Area & Current Density

Entry page into Current Density Calculator Course Calculator Introduction — narrated and animated

Surface Area and Current Density

Introduction N M F R \(,7 ,'

NATIONAL METAL FINISHING RESOURCE CENTER

DE®=? 1/2 (3|4

Stage 1: Primitives
r//

: In this stage, you will learn what primitive
> /|38 shapes are, as well as some formulas to calculate
£ Siffac
3 surface area.

5 <
3
5}
Bright
1
Milky
0
70° 80° 90° 100° 110° 120° 130° 140° 150° o
Bath Temperature, Fahrenheit @ “

Calculator Introduction — second sample screen cap Stage 1: Primitives entry page



Surface Area and Current Density N M F }j, (’ Surface Area and Current Density Noxt: p—
Stage (kgiiives ] \\ & Stage 1 Primitives I N M F J'\ \( >

Directions: Click to proceed through stage NATIONAL METAL FINISHING RESOURCE CENTER Directions: Click to proceed through stage NATIONAL METAL FINISHING RESOURCE CENTER

«Last 712 «Last 21234
Circles are a little tougher. g Now we're going to try a really tricky one. %
So, surface area of a circle equals... 1 This sliced-off cone looking thing is called a frustum.
g Surface area = (R + r)s + @r2 + R2 M
7 Surface area = n(r?) : 086~
E E
; n(3.21)s + 1(0.73) + n(5.52) ||

Groups in parentheses should be calculated
first. So we’ll start with 2.

4.12 - 4.12

24.69+2.29 +17.33

: ?=16.97 Yoo _
7~

Stage 1: More Complicated Calculation (click through)

Surface Area and Current Density : D7
Stage 2: Combined Primitives J\ \( &
Directions: Drag and drop to solve NATIONAL METAL FINISHING RESOURCE CENTER

B 1[2(3]4

w(r*)+(ars) E

w(R41)s+ar+aR? 2(ar*)+(2nr)h

2(mr*)H2mr)h —

Stage 2: Combined Primitives

In this stage, you'll apply what you just learned

about primitives and surface area calculations. It

gets more challenging now, because you need to

1

take into account surfaces that aren't to be
plated. \
(T —

Surface Area = (2(xr?)y+(2nr)h) +

Current Density = Amperage/Area to be Plated

Note: formula bar expanded for easy reference

Stage 2: Combined Primitives entry page Stage 2: Combined Primitives sample (drag and drop formulas)
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Metal Finishing Troubleshooter (06110636 ) or

[f'cms

| outine | Thumbmsils  Notes Search

1. Trousleshooter Intro
2 Befter than Book Leamin’
3. The Common Causes

4 Cause and Eflect

5. Using the Troubleshooter
6. An Ounce o Prevention

7. One Problem, Many Causes
8. Detectve Work

9. Obsenng & Documenting
10. Good Luck!

11 Troubleshooter

12 Credts

ECIID MERE

b oan

Launch Troubleshooter

< SUDE 1 0F 12 PAUSED /000

NOTES.

Entry page into the Troubleshooting Guide Introduction

Metal Finishing Troubleshooter (0152/0636

hams

| Ostine | Thumbmails  Nows  Search

e Common Causes
of a Misplated Part

1. Human Error

2. Electrical Problems
3. Chemical Problems
4. Pre-Plating Mistake
5. The Part

Launch Troubleshooter

“ SUDE 1 0F 2 PAUSED ma/nn b (e nares

Sample screen cap of Introduction (fully narrated)

‘ Metal Finishing Troubleshooter (04200636 )

lam

o\ i T

A Single Defect
Can Have Many Causes...

1. Trousleshootes Inkro
2 Better than Book Learnin

| 3. The Commen Causes
4 Cause anaEfect
5. Using the Troudleshooter

| & 4n Ounce of Prevanton
7. Ons Probiam, Many Causes

8 Dgtective Work i

9. /4Neving 8 Documenting

10, ood Luck!

| 11 outieshacter

12 redits
|
|

Launch Troubleshooter
“« $UDE70F 12 PAUSED CE) > e wotts
| 4

Drop down menu to Introduction topics

Metal Finishing Troubleshooter (0512/0636

Tcm

[ outin | Trumbeois | ote | sours | B

Look for patterns in the problem:

Is it always in the same area of the part?
1. Troudleshootec Intro Could anode placement be the culprit?
2. Better than Book Leamin'

3, The Common Causes

i i ing? N
L Ta S Could it be a problem with the masking? The game is afoot!
5. Using the Troubleshooter

6. An Ounce of Prevention

Is it specific to one part, or one batch?

7. One Problem. Many Causes
8. Detectve Work

9 Observing & Documenting

Are different parts affected by the same problem?

10. Good Luckt

11 Troudleshooter

12.Credits

Launch Troubleshooter

« SUDER OF 12 PAUSED o/ noTEs

Another sample screen cap of Introduction (with animated builds)
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Metal Finishing Troubleshooter (0311/0636

[lcm

Outling | Thumbna

B STER 1

Select the metal you're
plating with.

Notes  Search

Troudleshooter Intro

Better than Book Leamin'
The Common Causes
Cause and Effect

STEP 2

\\ Choose the problem
you're having.

Using the Troubleshooter
An Ounce of Prevention
One Problem, Many Causes
Detoctve Work

9 Obsening & Documenting
10.Good Luck!

11 Troubleshooter

12 Goas STEP 3

\ Review possible
- causes and corrective
actions.

Launch Troubleshooter

0l SLIDE S 0F 12 PAUSED w021 /0031 P (e NOTES

Last Introduction screen cap on “How to Use” Guide

Metal Finishing Troubleshooter (06:31/06:36 )

ishing Troubleshooting Guide]

Materials Concentration

s mota 3040 cafgal
0304 celgal
o 04 oziga

Gy

Operating Parameters
Oparoing Tarparstirs | 120
Mact (mus) Crackng z T Koot Y (i)
4 Cause and Eflect Ak, Or Mocharical
5 Using the Troubleshooter 14 Arps per sain. (1 10.3 AS| Typical)
g on m et
6. An Ounce of Prevention s

Outiive | Thumbnails  Notes  Search
1. Troubleshooter Intro
2 Betterthan Book Leamnin'

3 The Common Causes

Grinding - inconrectfeed or speed. z

o ok o Select a cause to view the corrective action
8. Detective Work

9. Obsenving & Documenting
10, Good Luck!

11 Troubleshooter

12 Credts

Corrective Action

ot The bathe and o cpersting d sbove
ro ganonc. Cotto formuaind and sp0asky baiha may roqur
SMera cpacste condnna and procesaog purametsrs

< SUDE 11 0F12 | CLICKNEXT YO ADVANCE 0016 0ads » )b Nates

Sample screen cap of typical Chromium plating issue

Metal Finishing Troubleshooter (06:31/0636 )

[Metal

0 Troubleshoofing Guid

Choose a metal

Ouline | Thumbnails  Wotes | Search
1. Troublsshoote: Infro

2. Better then Book Leamin’

3. The Common Causes

4. Cause and Effect

5. Using the Troubleshooter

& An Ounce of Prevention

7. One Problem, Many Causes
5. Detective Work

5. Obsenving & Documenting
10.Geod Lusk!

1. Troublzsnoster

12, Cradits

L) SUDE11 OF 12 CLICK NEXT TO ADVANCE | 035,005 | 1) (aln

& wores

Entry page of Troubleshooting Guide

Metal Finishing Troubleshooter (0631 /0635

Motal

nishing Troubleshooting Guid

Matorials Concentration

Ske — Cadmium Onide
Sodum Oyanide
Outioe | Thembails | Notes Search !E! g E' Sodum Hydrade
1. Troubleshooter inra Sodum Carbonsie
2 Better than Book Leamin ‘ "

3. The Common Causes

Dark Deposit (Not Rough) -
4 Cause and Effect

Mid Stoel

PVC, Polypropylens

ancal
Metallic contamination 2 2060

6. An Ounce of Prevention
O Problen ot Citene Select a cause to view the corrective action
8. Detectve Work
9. Obsewing & Documenting
10, Good Luckd

5. Using the Troudleshooter

11. Troubleshooter

12. Cradits

Corrective Action

Nt Trm b e g oo prmsaci abene.
are guraric. Custom ket e 1pacialy bt
St cpmretng corSier ans

< SUDETIOF12 | CLICKNEXT TO ADVANCE 0805 /0095 ) (& NoTES

Sample screen cap of typical Cadmium plating issue
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Plating Shop Computer Based Training Software Pa

CTRL + Right Mouse Button

Entry page into Simulator Tutorial Sample screen cap from Tutorial (produced in Captivate)

= —
e su 0
% e
CEE!
= Models
# Open = S
~»
Recert Paces
|
lemta
le
rad
L
comi
@
Natwon
Aevane 3 [
Fies o tyoe BSCET Fiee Cad Cancel

Drop down menu of parts available in Simulator Entry screen into Simulator once part is chosen
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Scaton 7]
R Thickness results (color coded)
2 — L
" — > Robbers and current
- | [pre. - enhancers in 3D space
' (placed by user as part of
Simulation)
= s CR

Screen cap of Simulator results

e

SRR R

Part rotated (color coded, current density results shown)

SRR AR

g

ElEL{ER—

Close up of Simulator results (color coded by thickness)

i o oo -

Extreme close up of part in wire mesh form
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