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Recommended Teaching Time: 10 hours
This Lesson Plan (LP) is divided into sections that correspond to the sections in the Trainee Guide module. As you 
plan your class times, review the objectives, content, and lesson plan outline for the section you plan to teach. 
Allow sufficient class time for demonstrations, laboratories, field trips, and testing. Each class period should also 
include time for administrative tasks and periodic breaks.

Be sure to gather the required equipment, materials, visual aids, and answer keys. Using your access code, 
download the PowerPoint® presentations and Performance Sheets for this module from NCCER’s Instructor Re-
source Center at www.nccerirc.com. 

It is advisable to assign the reading of a module section prior to the classroom instruction. The Section Review 
and Module Review questions may be assigned as homework. At their discretion, instructors may assign addi-
tional homework to meet the teaching objectives.

Performance Testing may be administered at any suitable time in the course of the module training. Tasks are 
graded pass/fail. Trainee performance and proficiency during practice sessions that meets or exceeds the stan-
dards for a task can be accepted as Performance Task completion. Complete the Performance Profile Sheet for 
each trainee.

For information and updates about accessing the Module Examinations, visit www.nccer.org/testing. The pass-
ing score for submission into NCCER’s Registry is 70% or above for the Module Exam. Record the testing results 
for each trainee on the Registration of Training Modules form and submit the form to the Training Program Spon-
sor.

Performance Tasks

Performance Task 1 (Learning Objective 1)
• Correctly mix insulating cements for various 

applications.

Performance Task 2 (Learning Objective 2)
• Cut to shape and fasten poultry mesh reinforce-

ment to flat and curved surfaces.

Performance Task 3 (Learning Objective 2)
• Apply a fabric finish to built-up cement insula-

tion on a pipe tee or a 90-degree elbow.

Objectives

Learning Objective 1
• Identify the types of insulating cement coatings 

and their limitations.
 a.  Identify the types, uses, and limitations of 

insulating cement coatings.
 b.  Describe the composition and properties of 

common insulating cements.
 c.  Summarize the mixing and application of 

insulating cements.

Learning Objective 2
• Describe reinforcements and fabrics used with 

cement coatings.
 a.  Identify the types of materials used to 

reinforce cement coatings.
 b.  Summarize the steps and tools needed to 

install cement reinforcements and finishing 
fabrics.

Module 19208 introduces common materials and methods used to coat and finish mechanical insulation. The 
module covers hydraulic and non-hydraulic cements, mastics, vapor retarders, and finish reinforcement materi-
als. Performance testing focuses on familiarizing trainees with handling and applying representative coatings.
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Appropriate PPE as designated 
by the instructor or training 
facility provider, including the 
following:

Safety glasses

Work gloves (standard and 
solvent-resistant)
Proper footwear
Hearing protection
Hard hat
Breathing protection

Hydraulic insulating cement
Non-hydraulic finishing cement

Finishing mastics (water- 
and solvent-based, dry and 
premixed)
Poultry hex mesh
Spools of corrosion-proof wire
Glass or other reinforcement 
fabric
Appropriate tools for fabricating 
insulation reinforcements
Access to a piping system or 
a mockup that includes a pipe 
elbow or tee
Access to flat and curved tank 
surfaces, or similar mockups
Performance Profile Sheets

Equipment and Materials for Laboratories and 
Performance Testing

Classroom Equipment and 
Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module 
19208
DVD player or a computer with a DVD 
drive
LCD projector and screen
Computer with Internet access
Module Review answer key 
Module Examinations

Additional Resources
This module presents thorough resources for task training. The following resource material is suggested for 
further study.

NCCER Module 19212-18, Trade Math and Layout.

National Commercial and Industrial Insulation Standards Manual, Midwest Insulation Contractors Associa-
tion (MICA).

National Insulation Association (NIA) website offers resources for products and training. www.insulation.org

The Mechanical Insulation Best Practices Guide, Thermal Insulation Association of Canada. Available at 
www.tiac.ca/en/resources/best-practices-guide

ASTM C195-07, Standard Specification for Mineral Fiber Thermal Insulating Cement. 2013. www.astm.org

ASTM C196-00, Expanded or Exfoliated Vermiculite Thermal Insulating Cement. 2010. www.astm.org

ASTM C449-07,Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing 
Cement. 2013. www.astm.org

There are a number of online resources available for trainees who would like more information on the cements 
and fabric finishes. A search for additional information may be assigned as homework to interested trainees.

Instructors should view any videos that may be identified in the lesson plan before using them to ensure their 
suitability. The videos can provide teachable moments in both proper and improper work processes and be-
haviors. Be prepared to stop the videos at appropriate times to point out and discuss both proper and improper 
conduct and techniques.

Instructors are encouraged to locate additional audiovisual aids available on the Internet, make personal videos, 
and take still pictures related to the subject matter and add them to the presentations throughout the program.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objectives
When trainees have completed this section, they should be able to do the following:

 1. Identify the types of insulating cement coatings and their limitations.
a. Identify the types, uses, and limitations of insulating cement coatings.
b. Describe the composition and properties of common insulating cements.
c. Summarize the mixing and application of insulating cements.

Kickoff Activities
Present the following brief history of Portland cement and concrete to build interest in the topic of 
cements and fabric finishes:

• Man-made concrete-like substances have been identified by archaeologists originating back to the 
beginning of recorded history.

• Lime-bearing hydraulic concretes were developed as early as 700 BC by people living in a region that 
is the modern Middle East. These materials were made by heating limestone (quicklime) and mixing 
with types of volcanic ash to produce a water-activated cement.

• Both the ancient Romans and Egyptians discovered the method to get concretes to harden under 
water by adding volcanic ash.

• Romans were great innovators in the use of concrete, which freed them from reliance on brick and 
mortar. Their cements had similar properties to modern Portland cement.

• The Roman formula for concrete was forgotten during the Middle Ages but later rediscovered in the 
1300s.

• Portland cement was patented in 1824 (named after type of stone found in Portland, England) and 
reinforced concrete was developed shortly after. Much progress since then has resulted in many 
modern uses of concrete and cement-like substances in construction, roads, and insulating materials.

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this Lesson 
Plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this Lesson Plan.

Sections 1.0.0–1.1.0
Introduce the topic of insulation coatings, especially cements and fabric finishes.

Discuss the role of cements in the general sense of the word and in the context of insulating materials.

Describe the advantages of cements as insulating substances.

Section One

introduCtion to insulating Cement Coatings



2  NCCER – Mechanical Insulating  

introduCtion to insulating Cement Coatings

Section One

Section 1.1.1
Define hydraulic-setting (Portland) cements and their properties. Discuss how hydraulic cements 
set and limitations to how they are applied. Alert trainees to precautions to take when working with 
hydraulic cements.

Section 1.1.2
Define non-hydraulic cements and discuss their physical and working properties.

Section 1.1.3
Define finishing cements and finishes, and compare their compositions to hydraulic and non-hydraulic 
cements.

Section 1.2.0
Describe the composition of insulating cements, including the existence of tiny trapped air pockets. 
Identify the common physical characteristics of insulating cements that makes them so useful.

Section 1.2.1–1.2.3
Describe the structure of high-temperature mineral wool cements. Also identify their limitations.

Describe the structure of expanded vermiculite cements and note their advantages.

Describe the composition of calcium silicate/expanded perlite cements and note their advantages as 
well.

Section 1.3.0
Discuss the general guidelines for mixing powdered cements and preparing for application. Note the 
limitations for each type of cement.

Describe the application methods and materials for covering large areas, and especially when the 
surface is hot.

Discuss the use of coarse base fabric cloth to help cements adhere to surfaces.

Wrap Up Activities
Have the trainees answer the 1.0.0 Section Review questions and review the correct answers with them. 
Ask trainees if they have any questions about the material covered.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objective
When trainees have completed this section, they should be able to do the following:

 2. Describe reinforcements and fabrics used with cement coatings.
a. Identify the types of materials used to reinforce cement coatings.
b. Summarize the steps and tools needed to install cement reinforcements and finishing fabrics.

Kickoff Activities
Locate the video on YouTube titled “Fiber Glass Duct Closure: Glass Fab & Mastic (9/22),” uploaded 
by NAIMA Insulation Videos. The video is 4:43 in length. This video demonstrates the application of 
mastic over a glass fabric reinforcement. Review the video before class and identify points where you 
may wish to pause for discussion or to add information. Be sure to prescreen this and other videos to 
verify that they follow accepted safety practices and follow methods accepted in the industry. After the 
video, ask the trainees if they have any questions regarding safety practices or methods, if applicable.

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this Lesson 
Plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this Lesson Plan.

Sections 2.0.0–2.1.0
Introduce the need for insulation reinforcements and accessories, especially for coating large surfaces.

Discuss the issues that must be addressed when choosing the type of reinforcements to apply for a 
particular job.

Section 2.1.1
Describe the different types of mesh reinforcements and the materials they are made from. Discuss the 
advantages and disadvantages of each type of mesh reinforcement.

Section 2.1.2
Discuss the role of fabrics as insulation reinforcements, especially for cements and mastics. Alert 
trainees that repairs to fabric-covered mechanical systems may involve exposure to old asbestos 
materials, so asbestos testing is almost always recommended for this kind of work. Familiarize trainees 
to the modern, multipurpose fabrics available to insulators.

Section Two

insulation reinForCements and FabriCs
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insulation reinForCements and FabriCs

Section Two

Section 2.1.3
Describe corner beading accessories and how they are used to reinforce cement and mastic coatings.

Sections 2.2.0–2.2.1
Introduce the approaches to installing cement reinforcement materials and accessories.

Describe how to install mesh reinforcements over various existing types of insulation securements.

Discuss the approaches to conforming meshes to complex shapes and using wire or the mesh materials 
themselves to tie sections of mesh together.

Section 2.2.2
Discuss the general approach to installing fabric reinforcement on pipes and ducts. Note that complex 
shapes may require paper patterns and test fitting. Explain how to install fabric using adhesives for a 
neat finish.

Section 2.2.3
Describe the method for measuring, cutting, and shaping corner beading to straight and curved edges. 
Explain how to attach corner beading to various shapes and surfaces.

Wrap Up Activities
Have the trainees answer the 2.0.0 Section Review questions and review the correct answers with them. 
Ask trainees if they have any questions about the material covered.



Module 19208 Cements and Fabric Finishes 5

Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Safety Equipment

Appropriate PPE as designated by the instructor or training facility provider, including the following:

Safety glasses
Work gloves (standard and solvent-resistant)
Proper footwear
Hearing protection
Hard hat
Breathing protection

Lab Equipment

Hydraulic insulating cement
Non-hydraulic finishing cement
Finishing mastics (water- and solvent-based, dry and premixed)
Poultry hex mesh
Spools of corrosion-proof wire
Glass or other reinforcement fabric
Appropriate tools for fabricating insulation reinforcements
Performance Profile Sheets

Resources

Access to a piping system or a mockup that includes a pipe elbow or tee
Access to flat and curved tank surfaces, or similar mockups

Objectives
These laboratory sessions are intended to support Learning Objectives 1, 2, and 3.

laboratories and PerFormanCe testing
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laboratories and PerFormanCe testing

Performance Requirements
Under the supervision of their instructor, trainees should be able to complete, the following 
Performance Tasks:

 1. Correctly mix insulating cements for various applications.
 2. Cut to shape and fasten poultry mesh reinforcement to flat and curved surfaces.
 3. Apply a fabric finish to built-up cement insulation on a pipe tee or a 90-degree elbow.

Instructors are reminded that trainee performance during practice and laboratory sessions can be used 
for verification of Performance Task completion.

Instructional Methods
These sessions are devoted to practice, laboratories, and/or the Performance Tasks required for this 
module. As a result, no PowerPoint® slides have been developed for these sessions. Throughout these 
activities, ensure that trainees wear the proper PPE and exhibit safe working habits.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to identify insulating cements, mastics, and other coatings. Review product and 
safety data sheets with trainees. Demonstrate the proper mixing techniques for each type of material. 
Emphasize safe work practices and make sure that trainees understand the proper use of the tools 
involved.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees mix a variety of insulating cements and coatings for 
various applications. Observe trainees at all times to make sure that they are using the tools safely and 
correctly. When they have completed a task, check the materials for proper consistency according to 
product data sheet specifications; request rework if necessary. Have the trainees properly clean and 
prepare tools for storage. This laboratory corresponds to Performance Task 1.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to lay  out and apply poultry hex mesh to insulated flat and curved surfaces, such as 
the sides of a tank. The tank should prepared with securements such as weld or adhesive pins and may 
include corner beading.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees cut, shape, and apply poultry hex mesh to insulated 
flat and curved surfaces. Observe trainees at all times to make sure that they are working safely and 
correctly. When they have completed a task, check their work for accuracy and quality; request rework 
if necessary. This laboratory corresponds to Performance Task 2.
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Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to prepare and apply a fabric finish to a pipe tee or 90-degree elbow coated with an 
insulating cement. Emphasize that the completed work should have a smooth and professional-looking 
finish. 

Laboratory/Performance Tasks
Under your direct supervision, have trainees prepare and apply a finish fabric to a pipe tee or 90-degree 
elbow built up with a cement coating. Observe trainees at all times to make sure that they are using 
the equipment properly and safely. When they have completed a task, check their work for accuracy 
and quality; request rework if necessary. Have the trainees properly prepare the tools for storage. This 
laboratory corresponds to Performance Task 3.

Wrap Up Activities

1.  Ensure that tools and equipment are properly cleaned and returned to their proper storage locations. 
Pick up and dispose of trash and waste.

2.  Gather the trainees together. Ask them if they discovered anything during the lab sessions that 
was new or different from what they have learned previously. Ask them if they now feel confident 
in using the tools covered in this session. Stress the importance of following the required safety 
precautions when working with the tools.

laboratories and PerFormanCe testing
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Module Review
Ask the trainees if they wish to review any particular information from the module. Have the trainees 
complete the Module Review at the end of the module. Alternatively, if the Module Review was 
assigned as homework, have them retrieve their answers.

Review the answers to the Module Review prior to administering the module exam. Ask again if the 
trainees need clarification on any particular knowledge areas.

Examination 
Administer the module exam. As they begin, remind trainees that they must answer at least 70 percent 
of the questions correctly to pass the module exam.

Wrap Up Activities
Ask the trainees if there were any problem areas on the exam that they wish to discuss, and ask them 
to identify a favorite and least favorite part of this module. As an alternate or if time allows, briefly 
introduce the next topic in your planned teaching sequence.

Instructor
Record the testing results as required. The results for exams administered through online testing 
systems are recorded automatically in the Registry System.

module review and examination
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Module 19208

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. a  1.1.1 1a
 2. c  1.2.1 1b
 3. b  1.3.0 1c

2.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. c  2.1.1 2a
 2. b  2.2.1 2b
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Module 19208

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. c  1.0.0
 2. d  1.1.0
 3. a  1.1.3
 4. d  1.2.0
 5. b  1.2.3
 6. d  1.3.0
 7. d  2.0.0
 8. a  2.1.2
 9. c  2.1.3
 10. a  2.2.3





NCCER makes every effort to keep its textbooks up-to-date and free of technical errors. We 
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ber, a detailed description, and your recommended cor rec tion. Your input will be brought 
to the attention of the Authoring Team. Thank you for your assistance.

Instructors – If you have an idea for improving this textbook, or have found that additional 
materials were necessary to teach this module effectively, please let us know so that we may 
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