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KNOW MORE 

Whether you're new to the finishing field, or consider yourself a 

veteran, there are learning opportunities described in the next 

few pages that will increase and deepen your knowledge of 

this complex and evolving industry. 

NASF, and its education arm, The AESF Foundation, offer 

thoughtfully developed, technical courses that explore and 

explain the important "basics" of metal finishing as well as the 

latest and most impactful developments in every specialty 

within the field. 

Know - and grow - with help from 
NASF/ AESF Foundation. 

Let us help you with the work you do now 

- and succeed with the new opportunities

in your future. 

The National Association for Surface Finishing 

1800 M Street • Suite 400 S • Washington, DC 20036 

Phone: 202.527.0252 • Fax: 202.530.0659 



BECOME CERTIFIED 

CEF, CAF, and MSF designations are the gold standards 

for finishing industry education worldwide. Certification 

demonstrates that the holder has the knowledge, skills 

and aptitude to excel on a comprehensive exam and 

to understand and work with the challenges of surface 

finishing. 

When students achieve certification, they expand their 

knowledge, grow within the field and evolve as true 

professionals. They also become members of a select 

group that is recognized and rewarded by employers 

and peers. 

Certification validates a student's mastery of 

information and ability to meet the challenges of 

complex finishing environments. Each individual 

who achieves certification not only expands their 

knowledge and professional value, but raises the 

bar within the industry overall, making finishing 

more predictable, and of higher quality. 

Find info and schedules 

at nasf.org/education 
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Introduction 

The National Association for Surface Finishing - NASF - represents the interests 

of businesses and professionals throughout the surface coatings industry. 

NASF's highly regarded programs and activities reflect its mission to: 

• Advance an environmentally and economically sustainable future for the

finishing industry.

• Promote the vital role of surface technology in the global manufacturing

value chain.

NASF provides a vital and active link to 

companies, professionals and technical experts 

through its events, programs, committees and 

communications. It serves every specialty -

and every job title - within the surface finishing 

universe. 

Membership is open to job shop and "captive" 

applicators, industrial users, suppliers of 

chemicals, equipment and services, 

technologists, researchers and academics. 

Headquartered in Washington DC, the 

association conducts a robust advocacy and 

legislative education effort on behalf of the 

North American surface technology community. 

AESF Education Foundation is a non-profit 

organization that functions as NASF's training 

arm. The Foundation's three core areas are 

education, research and scholarship. AESF 

Foundation was formed in 2006 and offers 

several distinct learning platforms: Classroom, 

Web-based Training, Home Study and 

Custom Courses, which are tailored to the 

individual needs of public and private entities. 

AESF is the gold standard in finishing industry 

education, and the exclusive grantor of 

industry certifications, from basic CEF 

(Certified Electroplater Finisher) to MSF 

(Master Surface Finisher). 

For answers to the questions we're 
asked most often, see center spread. 



About Foundation Courses 
The National Association for Surface Finishing (NASF/AESF Foundation) offers
technical education to advance the science and technology of surface finishing.

Choose from 4 Study Platforms: 

• Web-Based Courses:
• Foundation courses in a series of web-based sessions

• Live, online interaction with NASF/AESF Foundation
instructors and other industry experts

• Sessions take place on pre-determined Tuesdays &
Wednesdays between 12:00 PM and 2:00 PM EST

• Session recordings are available to students for 30-days
after the original posting date

• Live interaction with instructor in a classroom sening

• Instruction takes place over 2-4 days
(add 1 day for optional exam)

• Taught in select locations throughout the U.S.

Registration is easy - and all online! 
Go to nasf.org/education/course-calendar

a Home Study Courses:
• Begin a Home Study anytime and at your own pace

• Hard copy materials include lessons and homework

• Technical Education Director responds to questions
about material, grades, homework and offers
suggestions to improve work

• Proctored exams at your location are also available

Custom Courses:
• Design your course to meet your company's needs

• Mix and match 110 available course modules

• No travel required; we come to you

• Host a course at a time of your choosing

Help with registration or want more info?
Contact NASF/AESF Foundation: 
202.527.0252 I info@nasf.org 



Prerequisites 
Students should have at minimum a high school diploma. Some experience in processing parts for 

surface finishing is helpful but not required. The training materials and instruction are in English. In many 

cases, metric and/or US/English units of measurement are used. Students are taught how to convert 

between the two systems of measurement. 

Course Materials 

Students who participate in NASF/AESF Foundation courses will receive a binder containing full-color 

printed course materials. These materials will be used in conjunction with the instructor's presentation. 

Students can keep the course materials for independent study and future reference. 

Following each lesson, a brief review quiz is presented. This helps students identify their level of 

understanding of key concepts, and prepare for the optional associated examination. 



Airline & Aerospace Finishing 
The course consists of 21 lessons. Each 

one contains a wealth of valuable, practical 

information. And if you score 70 or above on 

the optional exam, you'll receive 1 credit toward 

certification as a Master Surface Finisher. MSF 

is the world's most respected - and most 

widely recognized - designation for finishing 

industry professionals .  Those passing 6 course 

exams earn the coveted MSF designation. 

Who Benefits? 

This training program is beneficial for 

employees and supervisors working for 

Airline/Aerospace OEMs, aircraft rework 

facilities, Naval, Army, Marine and Air Force 

rework facilities and suppliers to the airline/ 

aerospace industry. 

Goal: 

The goal of this course is to provide the 

student with a broad range of information 

related to metal finishing operations that are 

common in the Airline/Aerospace industry. 

Course Description Part 1

1. Electroplating Basics
This lesson presents basic chemistry, electrochemistry

and electricity principles. It introduces the student to

the concepts of atomic structure, valence, atomic and

molecular weights, pH, and chemical equations.

Students will also learn how to make basic electro­

plating calculations such as plating time, current

density, and area of parts.

2. Corrosion of Metals
This lesson provides basic corrosion principles related

to a variety of corrosion mechanisms, including

chemical attack, galvanic corrosion, stress corrosion

cracking, filiform corrosion, and fretting corrosion. A

discussion of the corrosion of commonly employed

electrodeposits, including cadmium, copper, hard

chromium and nickel is provided.

3. Hydrogen Embrittlement
This lesson will cover basic principles involved in the

creation and elimination of hydrogen embrittlement

effects of high strength-low alloy steels. Covered are:

• Hydrogen embrittlement mechanism

• Mitigation methods

• Operational conditions that minimize the problem

4. Metals & Alloys Used in Aerospace
Issues related to the types of parts processed and the

types of alloys that they are made from are detailed

here. HSLA Steels, Stainless Steels, Aluminum alloys,

high temperature alloys, titanium and magnesium are

covered. A review of hydrogen embrittlement causes

and remedies is also provided.



s. Chemical Surface Preparation
of Substrates for Plating
In this lesson, students will learn various methods of

cleaning parts prior to plating and other finishing

processes.

Included are:

• Vapor Degreasing

• Acid Pickling & Etching

- Sulfuric Acid (70% v/v)

- Sulfuric-Hydrofluoric Acid Immersion
or Anodic Etch

- Nitric-Hydrofluoric Acid Immersion or Anodic Etch

- Hydrochloric Acid

(Immersion/ Electrolytic Treatments) 

- Chromic Acid (Reverse Etch)

• Alkaline Electrocleaning

(Immersion/Anodic/Periodic Reverse Treatments) 

• Preparation Methods for:

- Steel

- Stainless Steels

- High Strength Steels

- Bronze

- Nickel-based Super Alloys

- Chromium-plated Surfaces

- Nickel-plated Surfaces

-Aluminum

• Strike Solutions

- Woods Nickel Chloride Strike

- Sulfamate Nickel Chloride Strike

- Copper Cyanide Strike

Course 1 

- Silver Strike

6. Mechanical Surface Preparation
This lesson covers mechanical means of preparing

parts for surface finishing. Included are:

• Dry Abrasive Blasting

-Aluminum Oxide

- Glass Beads

- Plastic Media

• Vapor Blast (Vapor Honing)

• Pumice/Scotch-Brite - Hand Scrub

7. Masking Techniques
This lesson covers methods employed for selective

plating. Included are:

• Lacquers

• Waxes

• Tapes

• Hot Melts

• Proprietary Films

• Plated metal or Anodic Films

• Permanent Masking methods



8. Quality Conformance Testing
This lesson covers the most common QA/QC tests

used in aerospace:

• Hydrogen Embrittlement Testing

- Tensile

- Step

- Lawrence Gauge

• Adhesion

• Salt Spray

• Hull Cell

• Surface Tension Measurements

• Plating Thickness

• Copper Sulfate Testing for Passivation

• Stress Tests

• Hardness

• Ductility

• Porosity

• Cleanliness

• Surface Temper Inspection

- Nita! Etch

- Ammonium Persulfate Etch

9. Plating Solution Maintenance
This lesson details the most common methods of

maintaining and purifying electroplating solutions,

including:

• Filtration

• Carbon Treatment

• Chemical Additions

• Solution Analysis

• Electrolytic Treatments

10. Chem Film
This lesson provides guidance for processing parts

to achieve a high-quality chem film coating on these

substrates:

• Aluminum Alloys

• Magnesium Alloys

• Cadmium Alloys

11. Zinc and Manganese Phosphating
This lesson provides operational and trouble-shooting

guidance for zinc and manganese phosphate coatings

applied in the aerospace industry.



Course Description Part 2

12. LHE Zinc-Nickel Alloy Plating
This lesson provides chemistry, operation and

troubleshooting guidance for the zinc-nickel plating

process designated by Boeing as an alternative to the

low embrinlement cadmium plating process.

13. Cadmium Ti-Cad and Nickel-Cad
Diffused Coatings
This lesson explores the chemistry, operational

conditions, purification and troubleshooting of cyanide

cadmium plating processes used in aerospace

finishing.

14. Copper & Silver Plating
This lesson will provide the chemistry, operational

conditions, purification and troubleshooting of cyanide

copper and cyanide silver plating processes as used

in aerospace finishing. Also included is guidance on

operating strike solutions.

15. Sulfa mate & Nickel Strike Plating
This lesson provides the chemistry, operational

conditions, purification and troubleshooting of

sulfamate nickel plating processes as used in

aerospace finishing. Also included is guidance on

operating nickel strike solutions.

16. Hard Chromium Plating
This lesson covers the chemistry, operational

conditions, purification and troubleshooting of

commonly used hard chromium plating processes.

17. Anodizing Aluminum

This lesson covers the major anodizing processes

used in aerospace, including Type I Chromic, Type II

Sulfuric, Type Ill Hardcoat and alternates to chromic

such as thin film Sulfuric Type I1B, and Sulfuric-boric

Type IC. Solution chemistries, best operational

practices and control practices are covered.

Course 1 

18. Electroless Nickel Deposition

This lesson provides the chemistry, operational

conditions, purification and troubleshooting of

electroless nickel plating processes used in

aerospace finishing.

19. Brush Plating
This lesson will provide operational guidance for

obtaining sound plated deposits on selected areas of a

part by using brush plating methods.

20. Stripping
This lesson covers the chemistry and operational

conditions used in stripping typical aerospace

coatings.

21. Thermal Spray & PVD
This lesson will provide basic information on the most

common alternatives to electroplating:

• HVOF Spray

• Vacuum Deposition



Aluminum Finishing 
The course consists of 11 lessons. Each one 

contains a wealth of valuable, practical information. 

And if you score 70 or above on the optional 

exam, you'll receive 1 credit toward certification as 

a Master Surface Finisher. MSF is the world's most 

respected - and most widely recognized 

designation for finishing industry professionals. 

Those passing 6 course exams earn the coveted 

MSF designation. 

Who Benefits? 

This training program is beneficial for employees 

and supervisors who work in captives or job 

shops that apply anodizing and other finishing 

processes to aluminum. 

Goal: 

The goal of this course is to provide the 

student with a broad range of information 

related to metal finishing processes that are 

used on aluminum. 

Course Description 

1. The Metallurgy of Aluminum
This lesson covers the basic properties of aluminum,

also the methods used to produce parts from

aluminum, and their impact on finishing.

Students will learn about forging, die casting, stamping,

extruding and drawing of aluminum. Also covered is the

subject of alloying elements and their impact on the

surface finish following anodizing. The differences

between 1000, 2000, 3000, 4000, 5000, 6000 and

7000 series alloys are detailed.

2. Mechanical Finishing of Aluminum

This lesson covers mechanical means of finishing

aluminum parts, including grinding, polishing, buffing,

vibratory finishing, shot peening and blasting. The

differences between various polishing compounds and

media are provided along with a basic understanding

of the differences between polishing hardware.

3. Preparing Aluminum for Anodizing
and Plating

This lesson details the steps used to prepare aluminum

for anodizing or chem film (chromate) conversion coating.

Cleaning via ultrasonic, chemical soak, and electro­

cleaning is discussed. Special attention is given to

the use of deoxidizing solutions and various acid dip

mixtures. Newer technologies such as the use of

biological cleaners are also discussed. A significant

amount of material on the zincate process for plating

on aluminum is included in this lesson.

4. Aluminum Bright Dips and
Electropolishing
This lesson covers the various solutions and methods

used to brighten the surface of aluminum prior

to finishing. Included is a discussion of electropolishing

equipment and phosphoric-sulfuric electropolishing

solutions. The section on bright dipping covers

equipment solutions and process troubleshooting.

5. Etching and Chemical Milling
of Aluminum
In this lesson, students will be provided with an overview

of the various methods of etching and chemical milling

of aluminum using alkaline and acidic solutions, with

emphasis on the use of sodium hydroxide.

Operational conditions that affect etching and milling

rates and the ultimate dimensions of the parts are

provided. The hazardous nature of the etching process

is discussed, with an example of a hydrogen explosion

















































Classroom Exam Registration 
Courses Dates Date Deadline Location Member Non-Member 

SUR/FIN Electroplating 

& Surface Finishing 

Parts 1 & 2 (CEF} June 15-18 June 19 May 20 Atlanta, GA $1,650.00 $2,250.00 

SUR/FIN Airline & 

Aerospace Finishing 

Parts 1 & 2 (CAF} June 15-18 June 19 May 20 Atlanta, GA $1,650.00 $2,250.00 

Aluminum Finishing Nov. 18 & 19 Nov. 20 Nov. 4 Los Angeles, CA $910.00 $1,510.00 

Home-Study Courses Member Non-Member 

Airline & Aerospace Finishing Parts 1 & 2 (CAF) $1,850.00 $1,650.00 

Airline & Aerospace Finishing Part-1 Only $750.00 $1,050.00 

Airline & Aerospace Finishing Part-2 Only $750.00 $1,050.00 

Aluminum Finishing $825.00 $1,110.00 

Chromium Plating for Engineering Applications $825.00 $1,110.00 

Corrosion & Salt Spray $825.00 $1,110.00 

Electroforming $825.00 $1,110.00 

Electroless Deposition $825.00 $1,110.00 

Electroplating & Surface Finishing Parts 1 & 2 (CEF} 1,850.00 $1,650.00 

Electroplating & Surface Finishing Part-1 Only $750.00 $1,050.00 

Electroplating & Surface Finishing Part-2 Only $750.00 $1,050.00 

Industrial & Precious Metals Plating $825.00 $1,110.00 

Plating Essentials $825.00 $1,110.00 

Environmental Stewardship: Wastewater Treatment $825.00 $1,110.00 

Environmental Stewardship: Pollution Prevention $825.00 $1,110.00 

Zinc & Zinc Alloy Plating $825.00 $1,110.00 

Home-Study Course Shipping U.S. Address Non-U.S. Address 

$50 $90 



Web-Based Registration 
Courses Dates Deadline Member Non-Member 

February 4, 5, 11, 12, 18, 19 Jan. 22 $800 $1,130 

April 7, 8, 14, 15, 21, 22, 28, 29 Mar. 22 $800 $1,130 

September 8, 9, 15, 16, 22, 23 Aug. 22 $800 $1,130 

March 5, 6, 12, 13, 19, 20 Feb. 19 $800 $1,130 

August 4, 5, 11, 12, 18, 19, 25, 26 July 23 $800 $1,130 

October 6, 7, 13, 14, 20, 21, 27, 28 Sep. 17 $800 $1,130 

Plating Essentials Part-1 

Plating Essentials Part-2 

Plating Essentials Part-3 

Environmental Stewardship: 

Pollution Prevention Part-1 

Electroplating & Surface 

Finishing Part-1 Only 

Electroplating & Surface 

Finishing Part-2 Only 

Chromium Plating for 

Engineering Applications November 5, 6, 12, 13, 19, 20 Oct. 22 $800 $1,130 

* Web-Based Courses take place on pre-determined Tuesdays and Wednesdays between 12:00 PM and 2:00 PM EST.

Optional Exams Member Non-Member 

Airline & Aerospace Finishing (CAF) Exam $150.00 $250.00 

Aluminum Finishing Exam $150.00 $250.00 

Chromium Plating Exam $150.00 $250.00 

Electroplating & Surface Finishing (CEF) Exam $150.00 $250.00 

Electroless Deposition Exam $150.00 $250.00 

Electroforming Exam $150.00 $250.00 

Plating Essentials Exam $150.00 $250.00 

Industrial & Precious Metals Exam $150.00 $250.00 

Environmental Stewardship: Wastewater Treatment Exam $150.00 $250.00 

Environmental Stewardship: Pollution Prevention Exam $150.00 $250.00 

Corrosion & Salt Spray Exam $150.00 $250.00 

Zinc & Zinc Alloy Plating Exam $150.00 $250.00 







Frank Altmayer, 
MSF, AESF Fellow
For 36 years, Frank Altmayer has 
provided expert instruction through the 
AESF Education Foundation. He holds a 
BS in Chemical Engineering, and an MS 
in Metallurgy from the Illinois Institute of 
Technology. Mr. Altmayer is Technical 
Education Director of the Foundation, 
using his half-century of experience in 
electroplating, metal finishing, and 
wastewater treatment to develop 
challenging and informative course 
materials for students at all levels of 
experience. 

FacultyNASF Designations

Jeffrey R. Lord, MSF
Mr. Lord is a Principal for The Black 
Company Environmental. He has a BS 
in Chemistry/Education from SUNY 
Cortland and an MS in Physical 
Chemistry from Boston College. Mr. 
Lord has 28 years of consulting, 
process engineering, EH&S 
management, manufacturing 
engineering and R&D experience. His 
focus areas include process design and 
development, process control, 
technology evaluation, construction, 
startup and commissioning, resource 
recovery, and waste treatment.

Doug Deeken
Mr. Deeken is a metallurgical and 
special processing consultant. He has 
a BS in Chemical Engineering from 
Youngstown State University. Mr. 
Deeken has specialized expertise in 
failure analysis, heat treatment, 
electroplating and organic finishing 
systems. He has 20 years of experience 
in aerospace, and, most notably, with 
aerospace Fortune 500 OEMs. Other 
areas of focus include food processing, 
pressure vessels, automotive and 
polymer processing products.

Certified Aerospace Finisher (CAF) 
demonstrates specialized knowledge in materials, 
plating processes, and quality control methods 
that are vital to airline manufacturing.

Certified Electroplater Finisher (CEF) 
demonstrates a broad knowledge of surface 
finishing that can be applied toward positions 
or business with manufacturers in a variety 
of industries.

Master Surface Finisher (MSF) 
demonstrates mastery of essential finishing 
processes, as well as knowledge in specialized 
processes and environmental stewardship.

To obtain the MSF designation, students must 
pass exams for the following:

Primary: (Choose 1)

• Airline & Aerospace Finishing (CAF)

• Electroplating & Surface Finishing (CEF)

Core: (Choose 3)

• Aluminum Finishing

• Chromium Plating for Engineering Purposes

• Electroforming

• Electroless Deposition

• Precious Metals Plating

• Zinc & Zinc Alloy Plating

Secondary: (Choose 2)

• Corrosion & Salt Spray

• Environmental Stewardship: Pollution Prevention

• Environmental Stewardship: Wastewater Treatment






