Module 02109-05
Carbon Steel Pipe and Fittings

Lesson 2 of 2: Measuring, Cutting, Threading, and Joining Steel Pipe, and Hangers and Supports 

This lesson is a combined classroom and lab session in which the students will learn how to measure, cut, thread, and join carbon steel pipe, and how to properly hang and support them.  Students will identify the hazards and safety precautions associated with carbon steel piping, measure, cut, thread, and join carbon steel piping, and identify the various techniques used in hanging and supporting steel piping to fulfill Performance Task requirements.

Objectives

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

1. Measure, cut, thread, and join carbon steel piping.

2. Describe safety precautions for cutting and threading carbon steel piping.

3. Identify the various techniques uses in hanging and supporting carbon steel piping.

Performance Requirements

· Measure, cut, thread, and join carbon steel piping. This corresponds to Performance Task 3.

· Identify the hazards and safety precautions associated with carbon steel piping. This corresponds to Performance Task 4.

· Identify the various techniques used in hanging and supporting carbon steel piping.  This corresponds to Performance Task 5.

Reading Assignment

· Module 02109, Sections 4 and 5

Slide Presentation

· Module 02109, Part 2 (Slides 20 thru 50)

Suggested Equipment/Materials 

· Lengths of carbon steel pipe and fittings.

· Tools and materials required to measure, cut, thread, and join carbon steel pipe

· Assorted hanger and support hardware.

Suggested Student Activity

· Under your supervision, have students measure, cut, thread, and join carbon steel piping.

Testing

· Module Review Test Questions 1 thru 5 for Section 4.0.0, and Questions 1 thru 5 for Section 5.0.0.

· Module Trade Terms Quiz

· CONTREN( Connect, Active Figures 35 & 36

· Module Examination  

Suggested Lab Activity

· Students must measure, cut, thread, and join carbon steel piping, identify the hazards and safety precautions associated with carbon steel piping, and identify the various techniques used in hanging and supporting steel piping.

Additional Resources

· www.rigid.com/tools/training-videos/index.htm (Ridge Tool Co.)  Downloadable training videos on pipe threading machine operation

· www.oatey.com (Oatey() MSDS sheets for pipe-joint compound and thread cutting oil

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Explain that special methods are used to cut and thread carbon steel pipe.

· Explain why thread engagement must be accounted for when measuring pipe prior to cutting it.
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· Describe and demonstrate the various ways that threaded pipe can be measured.
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· Describe and demonstrate how to cut carbon steel pipe with a pipe cutter.

· Allow students to practice cutting carbon steel pipe with a pipe cutter.
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· Describe and demonstrate how to ream carbon steel pipe with a pipe reamer.

· Allow students to practice reaming carbon steel pipe with a pipe reamer.
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· Describe and demonstrate how to select and install dies and how to thread carbon steel pipe with a hand pipe threader.

· Allow students to practice threading carbon steel pipe with a hand pipe threader.
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· Describe and demonstrate how to thread carbon steel pipe with a power drive threader.

· Review the safety precautions associated wit use of a powered pipe threader.

· Allow students to practice threading carbon steel pipe with a power drive threader.
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· Describe how to cut, ream, and thread pipe with a power threading machine.  Explain that this machine is normally used when large quantities of pipe must be threaded.

· Emphasize the importance of using cutting oil during cutting and threading operations. 
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· Describe and demonstrate how to hold pipe during threading with a yoke vise 

· Allow students to practice using the vise when threading pipe.
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· Describe and demonstrate how to hold pipe during threading with a chain vise 

· Allow students to practice using the vise when threading pipe.
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· Describe and demonstrate how to use the various pipe wrenches.  Describe the advantages of each type of wrench and where each one is typically used (Slides 29 thru 34, Figures 24 thru 29)

· Allow students to practice using the various wrenches.
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No notes
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No notes
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No notes
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No notes
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SLIDE 34 

No notes
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· Describe and demonstrate how to cut threads using a hand die and stock.

· Allow students to practice cutting threads using a hand die and stock.
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· Describe and demonstrate how to cut threads using a power-threading machine.

· Allow students to practice cutting, reaming, and threading pipe with a power threading machine under your direct supervision.
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· Describe and demonstrate the steps for joining threaded pipe.

· Show how to properly apply pipe joining compound and tape.

· Allow students to practice joining threaded pipe.
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· Describe the pipe grooving process and explain the differences between roll grooving and cut grooving. 
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No notes
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· Describe the method used to join grooved pipe. 

· If equipment is available, demonstrate how to join grooved pipe and allow students to practice joining grooved pipe.

Have students answer Review Questions for Section 4.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 35.

Students must measure, cut, thread, and join carbon steel piping, and identify the hazards and safety precautions associated with carbon steel piping. These tasks correspond to Performance Tasks 3 and 4 respectively.
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· Explain why carbon steel pipes must be properly supported.

· Describe the factors affecting the selection of hangers and supports.

· Have samples of various horizontal pipe hangers available to pass around the class.


[image: image22]
SLIDE 42

· Describe some of the pipe supports used with wood frames.

· Have samples available to pass around the class.
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· Describe the use of riser clamps to support vertical pipes.

· Have a riser clamp available to pass around the class.
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· Describe the use of universal pipe clamps (Slide 44, Figure 39) and pipe channels (Slides 45 & 46, two-part Figure 40) to support pipes.

· Have examples of this equipment available to pass around the class.


[image: image25]

SLIDE 45

No notes
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No notes
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· Describe the purpose of connectors and show how they are used with threaded rods.

· Have connectors and threaded rods available to pass around the class.
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· Describe the types of anchors used to secure pipe supports to concrete and brick walls.

· Have examples of anchors available to pass around the class.
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· Describe how clamps are used to secure pipe supports to structural members such as girders and beams.

· Have examples of these clamps available to pass around the class.
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· Describe the use of riser clamps to support vertical pipes in wood frame structures.

Have students answer Review Questions for Section 5.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 36.

Have students complete the module Trade Terms Quiz.

Students must Identify the various techniques used in hanging and supporting carbon steel piping.  This task corresponds to Performance Task 5.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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5.0.0 HANGERS AND SUPPORTS 

·

Support vertical pipe at each floor line with riser clamps.

Figure 44

Riser clamp.
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5.0.0 HANGERS AND SUPPORTS 

·

In steel

-

framed buildings, use beam clamps and C

-

clamps for structural 

attachments.

Figure 43

Clamps.
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5.0.0 HANGERS AND SUPPORTS 

·

Structural attachments are the anchoring devices that 

hold the hanger assembly securely to the building. Use 

wedge, sleeve, drop, or stud anchors to attach to brick 

or fully cured concrete.

Figure 42

Anchors for concrete or brick.
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5.0.0 HANGERS AND SUPPORTS 

·

Connectors link the pipe attachment to the 

structural attachment and consist of two 

groups: rods and bolts, and other rod 

attachments.

Figure 41

Connectors.
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5.0.0 HANGERS AND SUPPORTS 

Figure 40

Pipe channels (2 of 2).
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5.0.0 HANGERS AND SUPPORTS 

Figure 40

Pipe channels (1 of 2).
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5.0.0 HANGERS AND SUPPORTS 

·

Other pipe attachments include universal pipe clamps and pipe ch

annels.

Figure 39

Universal pipe clamps.
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5.0.0 HANGERS AND SUPPORTS 

·

Vertical pipe should be supported at each floor level in a build

ing using riser 

clamps.

Figure 38

Vertical pipe supports.
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5.0.0 HANGERS AND SUPPORTS 

·

Pipe hooks, U

-

hooks, straps, and clamps are some of 

the devices used to support piping on wood

-

frame 

construction.

Figure 37

Pipe supports for wooden frames.
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5.0.0 HANGERS AND SUPPORTS 

•

Pipes must be supported to prevent them from 

sagging, which could cause leaks, cracks, or breaks. 

The basic components of hangers are pipe 

attachments, connectors, and structural attachments.

•

Pipe attachments touch or connect directly to the pipe. 

Common attachments for horizontal pipes include 

rings, clamps, and clevises.

Figure 36

Hangers used for horizontal support.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

·

Study Figure 35 for the steps needed to join grooved pipe.

Figure 35

Joining grooved pipe.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

Figure 34

Cut

-

grooving tool.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

·

Pipe can be grooved by the roll

-

groove or cut

-

groove method using the special 

tools designed for those purposes.

Figure 33

Roll

-

grooving tool.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

To join threaded pipe, pipe

-

joint compound, commonly called pipe dope, or sealant tape must 

be used to provide lubrication for assembly.

•

Apply pipe dope or sealant tape only to the male threads. Do not

apply either to female threads.

•

If codes allow the use of sealant tape, apply the tape to the pi

pe in a clockwise direction, the 

same direction the fitting turns.

•

Start the fitting into the female threads by hand, making sure t

he starter threads are free of pipe 

dope or tape. Finish tightening with a pipe wrench.

Figure 32

Joining threaded steel pipe.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Cutting threads with a power

-

threading machine is similar in many ways to doing it 

with a hand die and stock.

Figure 31

Cutting threads using a power

-

threading machine.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Several steps are required to cut threads with a 

hand die and stock. For example, always oil the 

threading die every two or three downward 

strokes.

Figure 30

Cutting threads using a hand die and stock.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

To hold chrome

-

plated or other types of finished pipes, use a strap wrench. It 

grips the pipe without damage.

Figure 29

Strap wrench.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

Figure 28

Chain wrench.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

To hold large diameter pipes use pipe tongs, also known as a cha

in wrench. Both 

of these wrenches grip the pipe with a chain instead of jaws.

Figure 27

Pipe tongs.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

The compound

-

leverage pipe wrench provides extra leverage when more 

strength is needed to loosen a pipe. 

Figure 26

Compound

-

leverage pipe wrench.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

Figure 25

Offset pipe wrench.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

A variety of pipe wrenches are available for gripping and turnin

g steel pipe, 

including straight and offset styles.

Figure 24

Straight pipe wrench.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Use a chain vise to hold larger diameter pipes. Oil the chain on

this vise to keep it 

flexible.

Figure 23

Chain vise.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

A yoke vise is a handy tool for holding smaller

-

diameter pipe.

Figure 22

Yoke vise.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

To thread large quantities of pipe, use a power

-

threading machine to rotate, 

thread, cut, and ream the pipe.

Figure 21

Power

-

threading machine.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

The power 

threader,also

called a power pony, uses the same dies as the hand 

threader

. 

Figure 20

Power drive.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Pipe can be threaded with a power 

threader

or a hand 

threader

. The hand 

threader

consists of the pipe die and the stock.

Figure 19

Hand 

threader

.

[image: image59.wmf]MODULE 02109, Part 2

SLIDE 23

4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

After the pipe is cut, use a reamer to remove the burr from the 

inner wall of the 

pipe.

•

Reaming is necessary because the burr, if not removed, will coll

ect debris and 

disrupt the smooth flow through the pipe.

Figure 18

Reamers.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Steel pipe is cut with pipe cutters, which can have from one to 

four cutting 

wheels. Cut the pipe by revolving the cutter around the pipe whi

le simultaneously 

tightening the cutting wheel.

•

If the pipe looks mashed after it has been cut, replace the cutt

ing wheels. 

Periodically lubricate all moving parts on the cutter so it oper

ates smoothly.

Figure 17

Pipe cutter.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Threaded steel pipe can be measured in a number of different way

s.

Figure 16

Measuring methods.
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4.0.0 MEASURING, CUTTING, 

THREADING, AND JOINING STEEL PIPE

•

Special methods are used to measure, cut, thread, and join steel

pipe.

•

Threaded pipe must be measured correctly for proper installation

. The thread engagement must be taken into 

account or the pipe will be cut too short. The size of the fitti

ng must also be calculated.

Table 3

Thread Engagement

1

¼

1

½

1 15/16

8

6.625

6

1 3/16

1

?

1 13/16

8

5.560

5

1 1/16

1 5/16

1

¾

8

4.500

4

1

1 3/16

1

?

8

3.500

3

15/16

1

?

1 9/16

8

2.875

2

½

11/16

¾

1 1/16

11

½

2.375

2

?

¾

1

11

½

1.900

1

½

?

11/16

1

11

½

1.660

1

¼

9/16

11/16

1

11

½

1.315

1

½

9/16

13/16

14

1.050

¾

½

9/16

13/16

14

0.840

½

?

7/16

?

18

0.675

?

?

?

?

18

0.540

¼

Thread Engagement 

(Inches) (Approx.)

Effective Length 

(Inches) (Approx.)

Total Length of 

Threads (Inches)

Number of 

Threads per Inch

Outside 

Diameter 

(Inches)

Size of Pipe 

(Inches)

