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Working Together for CTSO



Thermal Spray 
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This is Your CTSO 

• Industry driven

• Built by members of the 
thermal spray community

• Based on needs of 
technology providers           
AND users



Certification is Valuable

• In the words of Dr. Malcolm Thomas (Rolls Royce, IAC)

“In any operator dependent activity such as NDT, welding, thermal 
spray, engine repair etc., there are many advantages to all if there is an 
independent body that certifies a basic level of understanding and 
competence. It is not in anyone’s interest for the OEM’s to create this 
independently.

Not only will it give the end users confidence in the product, but it will 
enhance the status of thermal spray.”



Milestones/Objectives for 2010

• To administer the Grandfathering Program
• Completed June 2010 

• To develop test items for written practical exams
• Published December 2010 

• To develop requirements for practical exams
• Specific exam details in process 

• To beta test the General Knowledge exam
• Went live on 11/11/10

• To continue gathering support from Thermal Spray Community
• To continue reporting progress to ASM-TSS Board and to You

WE DID ALL THAT AND MORE…



3-Steps to CTSO
Step 1: General knowledge 

written exam (c. 100 questions)

Step 2: Specific process written 
exam (c. 40 questions)

Arrange to take test at 
Kryterion site 

Step 3: Actual performance in 
process

Provide a coupon to TSCC 
requirements for acceptance 
testing at third party lab



CTSO Registration is easy through the TSS website.



Testing process
• Single sign on through ASM website 



CTSO candidate home page



Sample question 



Pilot testing program 2010-11
• General Knowledge exam completed 11/11/10 

• All five written process exams completed 12/23/10 

• Passing scores set March, 2011 
• Workshop lead by test development expert 
• Criterion referenced examinations 
• Gen. Knowledge = 72%, 5 Process Exams = 76%

• All written tests administered at test vendor sites

• Kryterion is test vendor – www.kryteriononline.com
• Hundreds of test sites throughout world
• Candidates choose their test site and test time
• Avoids overnight travel to remote site 
• Avoids arranging to have test proctor on site  

http://www.kryteriononline.com/


CTSO Practical Exams
• Developed to be cost effective

– Candidate receives TSCC requirements 

– Candidate uses own workspace/tools

– Candidate sends coupon for testing

• Tests operator ability to prepare a coating

• Working with third party test lab – IMR 
Test Labs 

• Created according to standards 

– ISO 14918

– MIL STD 2138

– MIL STD 1687

– MIL STD 3021

– AWS C16.2 

• Wire Arc Spray
• Flame Spray
• Air Plasma Spray
• Cold Spray
• HVOF



Milestones/Objectives for 2011 
• Study materials developed by 

Education Committee

– Lead by Daryl Crawmer

– Study course to help candidates 
prepare for  CTSO exams 

• Online, self study component

• Instructor led training

• Follows outline of Job/Task Analysis  

– Additional study materials 

• Thermal spray blogs

• Thermal spray content 

• Free safety downloads from TSS 
website 

• Publish a Guide to the Thermal Spray 
Body of Knowledge (TS-BOK)



– Webinars:
• Short information sessions about topics of 

interest to thermal spray 

– Sample topics:

• Safety/OSHA regulations

• New equipment/processes 

• Standards & regulations 

• Quality control 

Milestones/Objectives for 2011 

All the cool 
kids are 
Certified 
Thermal 
Spray 
Operators.



• Increase recognition of CTSO

– Companies with CTSO employees

• May be listed on CTSO website

• Can use CTSO logo on their site

• May include information on RFPs  

• Administer the CTSO Exam Program

• Improve the CSTO exam and expand 
the question bank

• Continue gathering support for CTSO 
from the Thermal Spray Community

• Report progress to ASM-TSS Boards 
and to You

Milestones/Objectives for 2011 



Here’s our new logo – note the TM   

• ASM is pursuing copyright protection for the CTSO 
exams as appropriate.



CTSO Practical Exam Data 
• ASM will be collecting detailed process 

data through the CTSO practical exam:

– Surface preparation

– Torch configuration

– Process operating conditions

– Coating microstructure and properties

• The CTSO practical exam will become 
the largest round robin experiment ever 
conducted in the thermal spray 
community.

• What should we do with the data? 



Boundaries for CTSO Data

• ASM will never 
release CTSO data 
without written 
permission.

• ASM will never 
associate candidate 
or company names 
with CTSO data.



Summary

• We believe that certification will significantly 
contribute to our shared objective of expanding 
TS markets and improving coating quality  

• A more involved workforce will help us advance 
as an industry

• Enhanced reliability & consistency will lead to 
enhanced reputation of our industry

• We need YOUR continuing support

As the saying goes: “TOGETHER, WE ACHIEVE MORE”



Working Together…

Dr. Aaron C. Hall
Chair, TSCC
Sandia National Labs  
Ph. (505) 284-6964
achall@sandia.gov

Louise Wehrle, Ph.D., CAE
ASM, Manager - Certification Programs
Ph. 440-338-5151, x5894
Mobile: 301-641-2226 
louise.wehrle@asminternational.org
or,
certification@asminternational.org

Feel free to contact us at any time!

mailto:louise.wehrle@asminternational.org
mailto:louise.wehrle@asminternational.org
mailto:louise.wehrle@asminternational.org
mailto:achall@sandia.gov


Questions are Welcome!

Thank you so much for your Time & Attention


