Module 02107-05
Copper Pipe and Fittings

Lesson 2 of 2: Measuring, Cutting, Bending, Joining, and Grooving, and Installing, Insulating, and Pressure Testing 

This lesson is a combined classroom and lab session in which the students will learn how to measure, cut, bend, join, groove, install, insulate, and pressure test copper pipe.   Students will select appropriate personal protective equipment for working with copper pipe.  Then they will cut, ream, join, and groove copper piping.  Students will also select the correct pipe hanger or support for the application.

Objectives

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

1. Identify the hazards and safety precautions associated with copper piping.

2. List the personal protective equipment to be worn when soldering copper pipes.

3. Use an MSDS to find any potential health hazards that solders and solder fluxes present.

4. Measure, cut, ream, and join copper piping.

5. Identify the techniques used in hanging and supporting copper piping.

Performance Requirements

· Select appropriate personal protective equipment for working with copper piping.  This corresponds to Performance Task 3.

· Measure, cut, ream, join, and groove copper piping. This corresponds to Performance Task 4.

· Select the correct hanger or support for the application.  This corresponds to Performance Task 5.

Reading Assignment

· Module 02107, Sections 4 thru 7

Slide Presentation

· Module 02107, Part 2 (Slides 13 thru 35)

Suggested Equipment/Materials 

· Samples of various types of copper pipe and pipe fittings

· Cutting and reaming tools

· Soldering torch, solder, and flux.

· Pipe supports

· Pipe insulation

· Wrenches

· Flaring tool

Suggested Student Activity

· Under your supervision, students will measure, cut, ream and join copper tubing using various methods.

Testing

· Module Review Test Questions 6 thru 10 for Sections 3.0.0. – 4.0.0, and Questions 1 thru 5 for Sections 5.0.0 – 7.0.0

· CONTREN( Connect, Active Figures 13 & 26

· Module Trade Terms Quiz

· Module Examination  

Suggested Lab Activity

· Students must select appropriate personal protective equipment, measure, cut, ream, and join copper piping, and select correct hangers or supports for the application.

Additional Resources

· www.easy2diy.com/cm/easy/diy_ht_index.asp?page_id=35720496 (Easy2DIY) On-line animated tutorial on soldering copper piping.

· www.oatey.com (Oatey) MSDS sheets for solder and fluxes.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 12

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

· Explain that there are a variety of ways available to measure, cut, bend, join, and groove copper piping.

· Review the seven methods for measuring pipe.
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· Explain why a hand-held tubing cutter is a good choice for cutting copper tubing.

· Have a hand-held tubing cutter available to pass around the class.
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· Explain the purpose of an internal tube cutter.

· Have an internal tube cutter available to pass around the class.
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· Describe and demonstrate how to cut tubing with a hand-held tubing cutter.

· Allow students to practice cutting scraps of tubing using a hand-held tubing cutter.
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· Describe and demonstrate how to bend soft copper tubing with a tube-bending spring.
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· Describe and demonstrate how to bend soft copper tubing with manual tube benders.

· Allow students to practice bending scraps of tubing.
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· Describe the three methods used to join copper tubing.

· Describe the soldering process and show the tools and materials needed to make a soldered joint.

· Have samples of the various tools and materials used to make a solder joint available to pass around the class.
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· Describe and demonstrate how to solder copper tubing to a fitting.

· Under your supervision, allow students to solder copper tubing to a fitting. Set up a test station to test the fittings under water pressure.

· Ensure that all students are wearing the appropriate personal protective equipment.

· Play videos on Slide 19A and 19B
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· Describe and demonstrate how to join copper tubing with a compression fitting.

· Under your supervision, allow students to join copper tubing with a compression fitting. 


[image: image10]
SLIDE 21

· Show the students how a flaring tool is used.
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· Describe a flare fitting and show the students a finished flair fitting.
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· Explain the difference between single-thickness and double-thickness flare fittings.

· Demonstrate how to make a flare connection.

· Under your supervision, allow students to join copper tubing with a flare connection. 

· Describe the ways that copper pipe can be grooved.

Have students answer Review Questions 6 thru 10 for Sections 3.0.0 - 4.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 13.
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· Explain why pipes must be properly supported.

· Describe the factors that determine what type of hanger or support to use.  

· Describe the basic components of hangers and supports.  

· Discuss the types of supports used to attach pipe to structural members such as girders.

· Have a variety of these supports available to pass around the class.
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SLIDE 25
· Discuss the types of supports used to suspend pipe..

· Have a variety of these supports available to pass around the class.
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· Discuss the applications for pipe hangers.

· Have a variety of these supports available to pass around the class.
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· Explain why pipe hangers must sometimes contain vibration isolators.

· Have a sample of a vibration isolator available to pass around the class.
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· Describe conditions under which a vertical hanger would be used.  

· Have a sample of a vertical hanger available to pass around the class.
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· Describe conditions under which universal pipe clamps and channels would be used. 

·  Have samples of these devices available to pass around the class.
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· Explain the relationship of connectors and structural attachments.  The connector section of the hanger links the pipe attachment to the structural attachment.

· Describe common rod attachment connectors.  Have samples available to pass around the class.
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· Describe the various types of structural attachments and where they are typically used.  

· Have samples of structural attachments available to pass around the class.


[image: image21]

Slide 32

· Explain how to select the proper fastener for a given application.
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· Explain why it is often necessary to insulate copper pipes.

· Describe and demonstrate how to apply insulation to copper pipes.

· Have samples of pipe insulation available to pass around the class.

· Have students practice applying insulation to pipes.


[image: image23]
SLIDE 34

· Explain the reasons for pressure testing copper piping systems.

· Describe how pressure testing is done.

· Have a hydraulic pump used for pressure testing available for students to inspect.

Have students complete the following testing:

· Review Questions for Section 5.0.0 - 7.0.0.  Provide correct answers and remediation at the end of the quiz.  

· Module Trade Terms quiz

· Active Figure 26.

Performance Testing: Students must select appropriate personal protective equipment and measure, cut, ream, join, and groove copper piping.  Students must also select the correct hanger or support for copper pipes.  These tasks correspond to Performance Tasks 3, 4, and 5 respectively.

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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·

When soldering, only apply solder to the heated joint when it is

hot enough to 

melt the solder. This occurs when the flux starts to bubble.

Figure 14

Soldering copper tubing to a fitting.
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·

Pipe supports used in wood

-

frame construction include pipe 

hooks, J

-

hooks, tube straps, plumber's tape, and pipe straps.

Figure 21

Pipe hangers for wood

-

frame construction.
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•

Copper piping systems must be pressure

-

tested with water or air to ensure that 

there are no leaks present. Plumbing inspectors often must witne

ss these 

tests.

•

When testing with water, the pressure may have to be raised usin

g a hydraulic 

test pump.

•

To perform an air test, the piping system is pressurized with co

mpressed air 

and then monitored to see if there is a pressure drop, indicatin

g a leak.

•

During the inspection, the plumbing inspector also will check fo

r cross

-

connections, defective or inferior materials, and poor workmansh

ip.

Figure 28

Hydraulic test pumps.
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•

Pipes must often be insulated to prevent heat gain and condensat

ion on cold 

pipes, as well as heat loss from hot pipes.

•

Common pipe insulating materials include cork, glass fibers, min

eral wool and 

polyurethane foam.

Figure 27

Insulated pipe. 
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·

Table 3 describes various structural attachments and how they ar

e used.

Table 3

Types of Structural Attachments and Their Descriptions

Available in various lengths, widths, and heights and can be bol

ted or welded together. 

Various floor, wall, and overhead strut brackets are available. 

Channel (strut) 

Usually used to hook to iron or to a beam. These include set

-

bolts that must be tightened 

to ensure that they will not come loose. 

C

-

clamps or beam clamps 

Used in wood. Various lengths of all

-

thread rod can be cut to a specified length. 

Common sizes of all

-

thread rod are 

?

inch to 

½

inch. 

Threaded rod hangers 

Used in concrete, brick, and stone. 

Pound

-

in nail anchors 

Used for any hollow wall or ceiling support, including drywall a

nd block. 

Toggles 

Most commonly used in concrete ceilings, walls, or floors. Diffe

rent sizes of anchors are 

rated for different weights or spreads between anchors. 

Threaded drop

-

in anchors 

Description 

Structural Attachment 
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·

Structural attachments are used to anchor the pipe hanger assemb

ly to the 

structure. They include threaded drop

-

in anchors, mollies, toggle bolts, and C

-

beam clamps.

Figure 26

Structural attachments.
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•

The connector section of the hanger is the part 

that links the pipe attachment to the structural 

attachment. There are into two groups of 

hangers: rods and bolts, and other rod 

attachments.

•

Rod attachments are varied and include eye 

sockets, rod couplings, turnbuckles, and 

clevises.

Figure 25

Rod attachment connectors.
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·

Other pipe attachments include universal pipe clamps that are us

ed in 

conjunction with steel channels.

Figure 24

Universal pipe clamps and channels.

[image: image34.wmf]MODULE 02107

, Part 2

5.0.0 INSTALLING PIPE 

HANGERS AND SUPPORTS 

SLIDE 28

·

Vertical hangers, also called pipe riser clamps, consist of a fr

iction clamp that 

can be attached to structural components to support the vertical

load of the 

pipe.

Figure 23

Vertical hangers.
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·

Pipe hangers are used mainly to support pipe, but they can also 

be used as a 

support for vibration isolators.

Figure 22

Vibration isolator installed in hanger.
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·

Hangers are used for horizontal or vertical support of pipes. Th

eir main purpose 

being to maintain alignment and prevent distortion.

Figure 20

Pipe hangers.
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•

Hangers and supports are designed to hold and support pipe in ei

ther a horizontal 

or vertical position.

•

The type of hanger to use on a job depends on many factors, incl

uding the 

combined weight of the pipe and its contents and the material to

which the hanger 

will be attached.

•

The basic components of hangers and supports can be categorized 

as pipe 

attachments, connectors, and structural attachments.

•

A pipe attachment is the part of the hanger that touches or conn

ects directly to 

the pipe.

Figure 19

Pipe attachments.
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•

In a single operation, the single

-

thickness flare is formed, and then the lip is 

folded back and compressed to make a double

-

thickness flare. The double

-

thickness flare is preferable with larger

-

size tubing.

•

Copper pipe can be grooved either by rolling or by cutting.

Figure 18

Double

-

thickness flare.
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·

Depending on the application and the diameter of the tube being 

flared, a single

-

thickness or double

-

thickness flare can be made

Figure 17

Single

-

thickness flare.
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·

Flare joints, used to join soft copper tubing with diameters up 

to 2 inches, are 

made with a special flaring tool.

Figure 16

Flaring tool.
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·

Copper tubes can be joined mechanically using a compression fitt

ing that 

squeezes a compression ring around the tubing to seal the joint.

Figure 15

Compression joint.
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•

Copper tubing can be joined in many ways, including 

by a sweat joint, a compression joint, or a flare joint.

•

Soldering uses heat to melt a soft filler metal called 

solder that flows into the gap between the fitting and 

pipe by capillary action.

•

Tools and supplies used to solder copper tubing 

include a tube cutter, solder, flux brush, soldering 

paste, torch, and a fitting brush or other abrasive to 

clean the copper.

Figure 13

Tools for soldering copper tubing to a fitting.
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·

Tube benders are available that allow accurate angle bends to be

made on 

copper tubing up to 7/8

-

inch in diameter.

Figure 12

Tube

-

bending equipment.
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•

Unlike some other metal pipes, copper tubing can be bent. This r

educes the 

number of joints and fittings in the piping, resulting in fewer 

leaks.

•

Copper tubing can easily kink during bending. This can be avoide

d by placing a 

bending spring over the tubing to prevent the tube from collapsi

ng while it is 

being bent.

Figure 11

Tube

-

bending spring.
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•

Tubing that is out

-

of

-

round can be restored to roundness with a sizing tool prior 

to cutting.

•

To make a cut, place the tube in the cutter and adjust the cutti

ng wheel against 

the tube. Rotate the cutter around the tube and advance the cutt

ing wheel to 

make the cut. Use the de

-

burring blade to remove burrs inside the end of the 

tube.

Figure 10

Using a handheld tube cutter.
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·

Internal tube cutters are used for trimming extended ends of wat

er closet bowl 

and shower waste lines below the level of the flange.

Figure 9

Internal tube cutter.
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·

Copper tubing can be cut in a variety of different ways, but the

preferred 

method is to use a hand

-

held cutter because it makes a cleaner joint and 

leaves no metal particles.

Figure 8

Handheld tube cutter.
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•

A number of specialized techniques are 

available for measuring, cutting, 

bending, joining, and grooving copper 

tubing.

•

A common measuring technique is the 

center

-

to

-

center method, which is used 

with a length of pipe that has fittings on 

both ends. Pipe length is equal to the 

measurement minus the sum of the 

end

-

to

-

center dimensions of the fittings.

•

The center

-

to

-

face method is used to 

measure a length of pipe with fittings on 

both ends. Pipe length is equal to the 

measurement from the center of one of 

the fittings to the face of the fitting, plus 

twice the insertion length.

Figure 7

Measuring copper pipe. 

