Module 02109-05
Carbon Steel Pipe and Fittings

Lesson 1 of 2: Introduction to Carbon Steel Pipe, and Fittings and Valves 

This lesson is a classroom session in which the students will learn about carbon steel pipe, fittings, and valves used in modern plumbing systems.  Students will identify the common types of materials, schedules, sizes, and labels used for carbon steel piping, and identify the common fittings and valves used with carbon steel piping to fulfill Performance Task requirements.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Recognize proper applications of carbon steel piping.

2. Describe safety precautions for working with carbon steel piping.

3. Identify the material properties, storage, and handling requirements of carbon steel.

4. Identify types of fittings used with carbon steel piping.

Performance Requirements

· Identify the common types of materials, schedules, sizes, and labels used for carbon steel piping. This corresponds to Performance Task 1.

· Identify the common fittings and valves used with carbon steel piping. This corresponds to Performance Task 2.

Reading Assignment

· Module 02109, Sections 1 thru 3

Slide Presentation

· Module 02109, Part 1 (Slides 1 thru 19)

Suggested Equipment/Materials 

· Samples of carbon steel pipe, fittings, and valves used with carbon steel pipe.

Suggested Student Activity

· Have students visit a construction site where carbon steel piping is being installed.  Have students write a brief report on what they observed.

Testing

· Module Review Test Questions 1 thru 5 for Sections 2.0.0 - 3.0.0.

· CONTREN( Connect, Active Figure 9  

Suggested Lab Activity

· Students must identify the common types of materials, schedules, sizes, and labels used for carbon steel piping and identify the common fittings and valves used with carbon steel piping.

Additional Resources

· Piping Materials Guide, Burlington, MA, Gulf Professional Publishing

· www.nibco.com/cms.do?id=28pId=104 (Nibco() Information about various kinds of valves

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 1

· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.
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SLIDE 2

· Briefly introduce carbon steel piping, including its historical use and the components that it is made of. 
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SLIDE 3

· Describe the differences between black steel pipe and galvanized steel pipe.  Have samples of each type available to pass around the class.

· Explain that to ensure quality, only use pipe that meets ASTM International standards.

· Describe the characteristics of a standard pipe thread.

· Explain what “thread engagement” is and how it relates to the proper sealing of a pipe joint.
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SLIDE 4

· Explain that the number of threads per inch and the number of threads needed for sealing vary according to pipe size.
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SLIDE 5 

· Describe what is meant by nominal size.

· Describe the three weights of steel pipe and how weight relates to wall thickness, inside diameter, and outside diameter. See slides 5 & 6 (Figure 2 and Table 3).

· Describe labeling requirements for steel pipe.

· Review the storage and handling requirements for steel pipe.

Z
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SLIDE 6

No notes
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SLIDE 7

· Describe the difference between pressure fittings and drainage fittings.  Have samples of each type available to pass around the class.
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SLIDE 8

· Describe the purpose of tees in a steel piping system including regular tees (Slide 8, Figure 4) and reducing tees (Slide 9, Figure 5).

· Have samples of tees available to pass around the class.
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SLIDE 9

No notes
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SLIDE 10

· Describe the purpose of elbows in a steel piping system.  Describe the different types of elbows and what they are used for.

· Have samples of different types of elbows available to pass around the class.
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SLIDE 11

· Describe the purpose of unions in a steel piping system.  Describe and demonstrate how a ground-joint union goes together.

· Have a ground-joint union available to pass around the class.
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SLIDE 12

· Describe the purpose of flange unions in a steel piping system.  Describe and demonstrate how a flange union goes together.

· Have a flange union available to pass around the class.
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SLIDE 13

· Describe the purpose of couplings in a steel piping system.  

· Have various couplings available to pass around the class.

.
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SLIDE 14

· Describe the purpose of nipples in a steel piping system.  

· Have a sample of a nipple available to pass around the class.
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SLIDE 15

· Describe the purpose of crosses in a steel piping system.  

· Have a cross available to pass around the class.
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SLIDES 16 thru 18

· Describe the purpose of plugs (Slide 16, Figure 12), caps (Slide 17, Figure 13), and bushings (Slide 18, Figure 14) used in a steel piping system.  

· Have samples of plugs, caps and bushings available to pass around the class.
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SLIDE 19

· Describe the four types of valves (globe, gate, ball, and stop-and waste) used in steel piping systems and explain how each is used are used for.  

· Point out that globe valves are often used for throttling, but that gate valves are not suited for that purpose.

· Have samples of each type of valve available to pass around the class.

Have students answer Review Questions for Sections 2.0.0 - 3.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 9.

Students must identify the common types of materials, schedules, sizes, and labels used for carbon steel piping and identify the common fittings and valves used with carbon steel piping. These tasks correspond to Performance Tasks 1 and 2 respectively.
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SLIDE 19

3.0.0 FITTINGS AND VALVES 

•

The most commonly used valves for threaded 

pipe include the globe valve, gate valve, ball 

valve and stop

-

and

-

waste valve.

•

Globe valves are recommended for general 

service, especially where frequent operation and 

precise control of flow are needed.

•

Gate valves are designed to be fully open or fully 

closed and are best suited as stop valves.

•

Ball valves are used to control the flow of gasses 

and liquids and are best suited for terminations 

on main supply lines and pump lines.

•

Stop

-

and

-

waste valves are operated by raising or 

lowering a horizontal disc. They are commonly 

used for draining and freeze protection above 

ground.

•

A variety of fittings and valves are available with 

grooved ends. A grooved pipe joint consists of 

specially grooved pipe ends, a rubber gasket, 

lubricant, and a coupling.

Figure 15

Valves.
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SLIDE 18

3.0.0 FITTINGS AND VALVES 

·

A bushing allows a smaller diameter pipe to connect to a larger 

diameter fitting.

Figure 14

Bushing.
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SLIDE 17

3.0.0 FITTINGS AND VALVES 

·

Caps have female threads to cap the end of a threaded pipe.

Figure 13

Cap.
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SLIDE 16

3.0.0 FITTINGS AND VALVES 

·

Plugs have male threads for insertion into a female fitting.

Figure 12

Plugs.
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SLIDE 15

3.0.0 FITTINGS AND VALVES 

·

Crosses are fittings that enable four lengths of pipe to be join

ed together in a 

cross

-

like shape.

Figure 11

Cross.
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SLIDE 14

3.0.0 FITTINGS AND VALVES 

•

Nipples are short lengths of threaded pipe less than 12 inches l

ong that can be 

used to make a short extension or join two fittings.

•

Nipples are manufactured in many sizes beginning with the shorte

st, called a 

close nipple, which is all threads.

Figure 10

Nipples.
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SLIDE 13

3.0.0 FITTINGS AND VALVES 

·

Couplings are used to connect two lengths of pipe together in a 

straight run.

Figure 9

Couplings.
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SLIDE 12

3.0.0 FITTINGS AND VALVES 

·

The flange union allows two pipes to be screwed into each flange

section. Nuts 

and bolts then draw the two sections together.

Figure 8

Flange union.
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SLIDE 11

3.0.0 FITTINGS AND VALVES 

•

Unions make it possible to disassemble a threaded piping system 

without having 

to cut it.

•

The two most common steel pipe unions are the ground

-

joint union and the 

flange union.

•

The ground

-

joint union connects two pipes by screwing the two sections of t

he 

union onto each pipe. The collar then draws the two sections tog

ether.

Figure 7

Ground joint union.
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SLIDE 10

3.0.0 FITTINGS AND VALVES 

·

Elbows, or ells, are installed to change the direction of the pi

pe and are available 

in a variety of angles.

Figure 6

Elbows.
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SLIDE 9

3.0.0 FITTINGS AND VALVES 

·

They are also available as a reducing tee where outlet sizes dif

fer.

Figure 5

Reducing tee.
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SLIDE 8

3.0.0 FITTINGS AND VALVES 

•

A variety of common pressure fittings are available for threaded

steel piping 

systems.

•

Tees are used to connect branches to a pipe at a 90

-

degree angle. They are 

available as a regular tee where all three outlets are the same 

size.

Figure 4

Regular tee.
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SLIDE 7

3.0.0 FITTINGS AND VALVES 

•

Fittings in a piping system change the direction of 

flow of fluids, while valves regulate flow.

•

Pipe fittings used on steel pipes are made of cast 

iron or malleable iron, which is made by annealing 

cast iron.

•

The annealing process heats, and then slowly cools 

the iron, making it stronger so it can be pounded to 

a reasonable extent without breaking.

•

Iron pipe fittings are manufactured in two types: 

pressure fittings and drainage fittings. The latter are 

also called recessed drainage fittings.

•

Drainage fittings have a drainage pattern design 

and recessed threads and should be used only in 

soil and waste piping systems.

•

Pressure pipe fittings cannot be used in drainage 

systems because their rough interior surface can 

hinder flow.

Figure 3

Pressure and drainage fittings.
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2.0.0 INTRODUCTION TO 

CARBON STEEL PIPE
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Weight per Foot 

(Pounds)

Actual Outside 

Diameter (Inches)

Actual Inside 

Diameter 

(Inches)

Nominal 

Diameter 

(Inches)

Dimensions of Schedule 80 (Extra Strong) Steel and Wrought 

Iron Pipe

Dimensions of Schedule 40 (Standard Weight) Steel and Wrought Ir

on Pipe

Table 2

Dimensions of Schedule 40 and Schedule 80 Steel Pipe
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SLIDE 6A

2.0.0 INTRODUCTION TO 

CARBON STEEL PIPE

•

The wall thickness of the pipe and the ID differ with each weigh

t. The thicker the 

wall, the smaller the ID and the more pressure the pipe will wit

hstand. Standard 

weight is called Schedule 40, while extra strong is called Sched

ule 80.

•

While there is no specific standard for pipe labeling, pipe labe

ls must include the 

name or brand of the manufacturer, the length, and ASTM A 120, w

hich indicates 

the pipe meets ASTM International standards.

•

Steel pipe should be organized and stored according to size and 

length and in a 

manner that reduces the chances of damage.

Figure 2

ID and OD of steel pipe.
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SLIDE 5

2.0.0 INTRODUCTION TO 

CARBON STEEL PIPE

•

Steel pipe is measured by nominal size, which is 

based on, but not necessarily equal to, the inside 

diameter (ID).

•

The nominal size is always smaller than the outside 

diameter (OD) of the pipe. For example, 1

-

inch Steel 

pipe that can be threaded is manufactured in three 

weights: standard weight, extra strong (extra heavy), 

and double extra strong, sometimes called double 

extra heavy.

•

Because all weights of a particular size pipe have the 

same OD, the same thread

-

cutting dies (devices used 

to cut pipe threads) fit all three weights of each size of 

pipe.

Figure 2

ID and OD of steel pipe.
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SLIDE 4

2.0.0 INTRODUCTION TO 

CARBON STEEL PIPE

·

The number of threads

-

per

-

inch and the number of perfect threads used for 

sealing vary according to pipe size.

Table 1 American Standard Pipe and Pipe Thread Dimensions
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SLIDE 3

2.0.0 INTRODUCTION TO 

CARBON STEEL PIPE

•

The two most common types of carbon steel are black steel pipe a

nd galvanized pipe. Black 

steel pipe is most often used in gas or pressurized

-

air piping systems.

•

Galvanized pipe is steel pipe that has been coated with molten z

inc, making it more resistant 

to corrosion than black steel pipe.

•

The U.S. government requires that pipe manufactured in this coun

try adhere to standards of 

ASTM International and that all pipes meeting that standard, inc

luding foreign

-

made pipe, be 

stamped with the letters ASTM.

•

Steel pipe can be threaded or grooved. Threading is more common.

The length of pipe that 

gets screwed into a fitting is called the thread engagement.

•

Pipe thread size is standardized. The standard thread is V

-

shaped, with an angle of 60 

degrees and a taper or 1/32 inch per inch of length.

Figure 1

American standard thread.
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SLIDE 2

1.0.0 INTRODUCTION

•

Steel pipe has been used in plumbing for more than a century. Ca

rbon steel, the 

most commonly used alloy, is made by combining carbon and iron.

•

By adding different elements to the steel alloy, three basic kin

ds of steel can be 

created: carbon steel, low

-

alloy steel, and high

-

alloy or stainless steel.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Recognize proper applications of carbon steel piping.

2.

Identify the material properties, storage, and handling requirem

ents of carbon 

steel piping.

3.

Identify the various techniques used in hanging and supporting c

arbon steel 

piping.

4.

Properly measure, cut, groove, thread, and join carbon steel pip

ing.

