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Contemporary Health 4™ and 5™ Periods
Week of April 6™ - April 10™

Log into your ICEV account and complete the following assignments as you watch the video or
Powerpoint:
1) Conflict Management - CC
% Conflict Management - Vocabulary
% Conflict Management - Worksheet
% Conflict Management - Assessment I
% Conflict Management - Assessment II
% Conflict Management - Assessment ITI
% Conflict Management - Assessment IV
% Conflict Management - Assessment V
% Conflict Management - Assessment VI
2) Family Relationships & Management - CC
% Family Relationships & Management - Vocabulary
% Family Relationships & Management - Personal Growth & Development Worksheet and Assessment
I
% Family Relationships & Management - Developing Positive Relationships Worksheet & Assessment
IT
% Family Relationships & Management - The Family Unit Worksheet & Assessment IIT
% Family Relationships & Management - Technology & Resource Management Worksheet &
Assessment IV
% Family Relationships & Management - Managing Difficult Situations & Crises Worksheet &
Assessment V
% Family Relationships & Management - Assessment VI

Resource Management 15" 2" and 3™ Periods
Week of April 6™ - April 10™

Log into your ICEV account and complete the following assignments as you watch the video or
Powerpoint:

1) What is Social Security? - CC

What is Social Security? - Vocabulary

What is Social Security? - History of Social Security - Student Notes and Assessment I
What is Social Security? - Benefits & Eligibility - Student Notes and Assessment IT
What is Social Security? - Future of Social Security - Student Notes and Assessment IIT
What is Social Security? - Assessment IV

2) Financial Literacy: Taxes & Paychecks - CC

Financial Literacy: Taxes & Paychecks - Vocabulary

Financial Literacy: Taxes & Paychecks - Worksheet and Assessments I & IT

Summer Job Earning

Pay Stub

Tax Matching

Financial Literacy: Taxes & Paychecks - Assessment ITT
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Intro to Ag, ANR |, & ANR |1

Please continue the work from last week.

Health Science 1 Assignments for Week 3 April 6% through April 91"

1. Go to aeseducation.com and choose anatomy and physiology. Then choose
Unit 5 nervous system. Watch PowerPoints for lesson 1 and 2. Then complete
the quiz for the nervous system. | will be able to see when completed and
your score.

2. Contact me if you have any questions through remind or email at
akent@fcsd.k12.ms.us

Health Science 2 Assignments for Week 3 April 6% through April 9%

1. Go to aeseducaiton.com and choose Wellness and Nutrition. Then choose Unit
1 Wellness and watch PowerPoints 1 and 2. Take the quiz at the end of that
lesson. I will be able to see when completed and your score.

2. Contact me if you have any questions through remind or email at
akent@fcsd.k12.ms.us






Robotics and Engineering Year | and 1l

In this lesson you will research the different types of simple machines, complete the provided
worksheet, and complete the scavenger hunt worksheet.

Wheel and Axde SCTEw
+ Makes # easy o move things by = Tuma rotation nlo lengthwise
Introduction to rolling them, and reducing Friction mieemant, takes many hests o
, . Examples; car, boycle, o¥fice g0 & short detanos, and halds
Simple Machines char, wheel barmow, shopping things tegether
jar lds, car jack. spinning stoals,
spral starcases
1 7
WWhat are they? Lever Pulley
» Makes Ifting weight easier by + Maies [fting things. with a rope
using & fulenem 1o redirect foree eased by redirecting foroe and the

Simple machines. are machines

ower & longer disiance
» Examples: ses-saw, dump truck,

sddition of additional pulleys

= Examples: fap polke, elevaton

SN[ S S SN J— BrCOm, CrEne anm, Rammer claw, sails, fishing nets, clothes lines,
that are used o make work crow bar, fishag pole, crames, wincow shades and
easier screwdrver, botta opener blinds. rock clmbing
Fi -]
Wedgs Inclined Plane Complex Machines
» Pushes materisls spar, cuts . i o * Combining twe or more Simple
thngs ctfecs upwars, bt you have machines o work logethes
- Exampies. axe. doorsiop, to go furiber horzontally » Examples:
chisel, nal, saw jackhammer, + Exarrples- highweay or —Crane or tow ineck combines
bulaczer, snow plow. horse sidewalk ramp. stars, incined lewer and pulley
phow, Spper, Scsors, Snplam comveyor belts. switchback ~Whesl barow combines whesl
wanp, knife, fork, bow of 3 boat s or trals and axde with a2 beves

or ship




Simple Machines Worksheet

Match the simple machine with its correct definition by wniting the cosresponding number
the answer column

Simple Machines Answer Definitions

Lever = 13m:'n:'gm-:m.mmm

Inclined plane = 2. Something that can hold things together or lft an object.
Wedge = 3. A ramp.
Screw = méﬁﬁﬁ&ﬂmﬁm

Wheel and axle = 5. Something similar to a see-saw that can lift an object
Pulley = 6. Something that can spiit an object apart.

On the linc by cach pacture, write the type of ssmple machine.
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Look around your home, neighborhood, etc. to see if you can find examples of these simple
machines. Try to find at least two examples of each machine.

Simple Machnes

;ZF,';"‘"‘ lever :
wheel
‘\ e
\3 ey

When you find a simple machine, write it down in the correct category in the table below, If you
find a compound machine (one that combines more than one simple machine), record it in the
compound machine row.

Simple Machine Type Examples

Inclined plane

Pulley
Wedge

Lever

Screw

Wheel and axle

Compound machine

Sign-up for the Robotics Remind

this number

81010 ()

Text this mes

@roboticsa (7)



Teacher Academy [ & 11
April 6° — 10

A note from your teacher: Hello everyone! | hope these lessons find you safe and healthy! | am so
missing seeing your faces daily! Please make sure that you are saving your work from the lesson plans
you have been given. You will have the opportunity to turn them in for points, details to follow. We
are also going to be having one ZOOM meeting a week together. Everyone that joins in the ZOOM
class will also receive credit. | have been thinking about our current situation. So many times, we
count the days and minutes until weekends, holidays, and the summer. It is times like these that we
truly realize that there is no substitution for seeing one another face-to-face. It is food for the soul and
fruly how we thrive! Please take care babies. Spend time with your families, stay focused on school
as much as possible, and do things that feed your soul...... Mrs. Larkin

Monday

We are in unprecedented times right now with the pandemic. As a teacher, we are tasked with
trying to continue offering educational opportunities regardless of obstacles. | would like you to find
an educational website for elementary age children. Write down the address and explain what the
website has to offer students and what skills it teaches.

Tuesday

Explain what has already been offered to students through the high school for distance education.
How as it been effectivee What are the drawbacks? Explain

Wednesday

Find an art activity that can be done with students using only items that can be found in the home or
in nature. If you are adventurous, make the art activity and take a picture of it. If you prefer not to,
write down the steps to the activity.

Thursday

As you know from Teacher Academy, there have been many movies that we have watched that we
can relate to our course. | want you to think of a cartoon or children’s movie that could be used to
teach a lesson with students. This cannot be a movie or show that we have already used. Write
down the name of the cartoon or movie and explain how it could be used to relate to/teach a
lesson.

Friday

Pretend that you are a teacher in today’s situation. You need to teach a Science lesson and can
only use the camera in your phone. Explain how you could teach a Science lesson only using the
camera in your phone.



Welding |
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energy into another. Prior to welding, the base metal should be
examined for conditions that may cause weld
defects. The required dimensions of the mate-

rial, including edge preparations, should also

ondestructive examination (NDE), some-  be confirmed by measurements. If problems or
times referred to as nondestructive test- potential problems are found, corrections should

ing (NDT) or nondestructive inspection, be made before proceeding any further.

is a term used for those inspection methods that After the parts are assembled for wel ding,
allow materials to be examined without changing  the weld joint should be visually checked for a
or destroying them. NDE methods can usually PrOper root opening and any other aspects that
detect the discontinuities and defects previously might affect the quality of the weld. Visually

described. check for the following conditions:

Nondestructive examination is usually per- ]
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quality program. Inspectors trained in the proper * Joint breparation and dimensions

test methods conduct the examinations. * Clearance dlmgnsions for backing strips, rings,
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* Magnetic particle inspection (MT) . Tack-weldpéﬁaﬁi;temperature (if applicable)
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Fixed Weld Fi"et Gauge 3.1.1 Undercut Gauge

An undercut gauge is used to measure the amount

nis fixed weld fillet gauge can,

a i i 2 e

11 fillet weld sizes in f_l'ac'tlonS or d:csied to measure of undercut on the base metal. Typically, codes al-

yersions are also available, mals. Metric low for undercut to be between 0.01" and 0.031" deep.
These gauges have a pointed end that is pushed into

the undercut. The reverse side of the gauge indi-
cates the measurement in either inches or millime-
ters. Two types of undercut gauges currently used
are the bridge cam gauge and the V-WAC gauge
(Figure 15). These gauges can be used for measuring
undercut and for many other measurements.

3.1.2 Butt Weld Reinforcement Gauge

The butt weld reinforcement gauge has a sliding
pointer calibrated to several different scales that
are used to measure the size of a fillet weld or the
reinforcement of a butt weld. To use the gauge for
a fillet weld, position it as shown in Figure 16, and
then slide the pointer to contact the base metal or
weld metal. Be sure to read the correct scale for the
measurement being taken. The other end of the

gauge is used for butt welds.

29106-15_SA01.EPS
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puring the welding process, visual i i
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i the primary method for controlling Sgicatlli(tm
gome of the aspects that should be visually ex -
ined include the foliowing: A

ality of the root p: ;
. V%Zld lg’yers pass and the succeeding
o Sequence of weid passes
o Interpass cleani
o Root preparats
side
» Conformance to the applicable procedure

: prior to welding a second

After the weld has been completed, the weld
surface should be thoroughly cleaned. A complete
visual examination may disclose weld surface
defects such as cracks, shrinkage cavities, under-
cuts, incomplete penetration, incomplete fusion,
overlap, and crater deficiencies before they are
discovered using other nondestructive inspection
methods.

An important aspect of visual examination is
checking the dimensional accuracy of the weld af-
ter it has been completed. Dimensional accuracy
is determined by the use of measuring gauges.
The purpose of using the gauges is to determine

if the weld is within allowable limits as defined
by the applicable codes and specifications.
Some of the more common welding gauges are

the following:
V-WAC GAUGE
* Undercut gauge 29106-15_F15
¢ Butt weld reinforcement gauge
Figure 15 Undercut gauges.

¢ Fillet weld blade gauge set

: Module S
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In spray cans

29106-15_F16.EPS

Figure 16 Automatic weld size gauge (AWS).

3.1.3 Fillet Weld Blade Gauge Set

The fillet weld blade gauge set has seven individ-
ual blade gauges for measuring convex and con-
cave fillet welds. The individual gauges are held
together by a screw secured with a knurled nut.
The seven individual blade gauges can measire
eleven concave and convex fillet weld rizpg: i)
Yo', W', Yis', %", o' AN, and 1 as wellae
their metric equivalents,
To use the fillet welq blade gauge set identiiy
the type of fillet weld to be measured (concave or
convex) and the sjze. Select the appropriate blade

member. Figure 17 shows an application of a fj]jet
weld blade gauge.

3.1.4 Liquid Penetrant Inspection

Liquid penetrant inspection (PT) examination is
a nondestructive method for locating defects that
are open to the surface. It cannot detect internal

defects. The technique is baged on the ability

pening of a discontinuity and
be drawn into jt A liquid or dry powder devel-
oper, which js usually white, js thep, applied over
the metal, If the flaw is significant, red penetrant

bleeds through the white developer to indicate 4
dlscontinuity or defect,

The dye, cleaner, ang developer are available
for convenience. Some solvents

used in the cleaners and developersg contain hjoh

amounts of chlorine, 4 known health o
make the liquids nonflammape. gl

WELD SIZE

CONVEX WELD

le—— WELD SIZE 5
? 291 06-15_F17.gpg

% 7 Piliet weld blade gauge.

LATUTE

i Refer to the safety data sheet (SDS/MSDS! ‘
i hazards associated with the liquid penetra it

¢ soivent.

he aglvantages of liquid Penetrant inspection
are that jt can find smg|] defects not visible to the
naked eye; jt can be used on MOt types of metals;

/4
monly ygeq Nondestryctiy,
for surface Inspection,

N~
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29106-15_F18,EPS

Figure 18 Liquid penefrant materials and inspection
example.

The disadvani

: ¢s of liquid penetrant inspec-
tion are that it takes more time to use than visual
inspection, and it can only find surface defects.
The presence of weld bead ripples and other ir-
regularities can also hinder the interpretation of
indicators. Because chemicals are used, care must
be taken when performing the inspection. When
testing rough, irregular surfaces, the presence of
irrelevant indicators may also make interpreta-
tion difficult.

315 Leak Testing

Leak testing (Figure 19) is used to determine the
ability of a pipe or vessel to contain a gas or liquid
under pressure. Testing methods vary depend-
ing on the application of the weldment. In some
cases, the vessel is pressurized and tested by im-
mersing it in water or by applying a soap bubble
solution to the weld. An open tank can be tested
using water that contains fluorescein, which can
be detected by ultraviolet light. ]

A method called the vacuum box test is us_ed to
test a vessel when only one side of the weld is ac-
cessible. The base of a storage tank is an _example.
The vacuum box is a transparent box with a soft
rubber seal. A vacuum pump is used to extract
all the air from the box. A leak is indicated by the
Presence of bubbles. M

In the helium spectrometer leak test, helium 1?
Used as a tracer gas. Because of the small size 0

elium atoms, they can pass through an openilng
50 small that it might not be detectable by other
fest methods. Sensitive instruments are used to
etect the presence of helium.

29106-15 WeJI

LOW
PRESSURE
SOURCE

GAS LEAK
DETECTED BY:

+ BUBBLES IN
SOAP FILM

* HELIUM MASS
SPECTROMETER

29106-15_F19.EPS

Figure 19 Example of a leak test.

3.2.0 Magnetic Particle and
Electromagnetic Inspection

These non-destructive methods make use of
electromagnetism to perform weld examination.
Magnetic particle inspection methods are only
effective when used with ferrous metals. Electro-
magnetic inspection can be used with non-ferrous
metals as well as ferrous metals.

3.2.1 Magnetic Particle Inspection

Magnetic particle inspection (MT) is a nonde-
structive examination method that uses electric-
ity to magnetize the weld that will be examined
(Figure 20). After the metal has been magnetized,
metal particles are sprinkled onto the weld sur-
face. If there are defects in the surface or just be-
low it, the metal particles will be grouped into a
pattern around the defect. The defect can be iden-
tified by the shape, width, and height of the par-
ticle pattern.

Magnetic particle inspection is used to test
welds for such defects as surface cracks, incom-
plete fusion, porosity, and slag inclusion. It can
also be used to inspect plate edges for surface
imperfections prior to welding. Defects can be
detected only at or near the surface of the weld.
Defects much deeper than this are not likely to be
found. Certain discontinuities exhibit character-
istic powder patterns that can be identified by a
skilled inspector.

For magnetic particle examination, the part
to be inspected must be ferromagnetic (made
of steel or a steel alloy), smooth, clean, dry, and

Module Six 23




MAGNETIZING
YOKE HANDLE CURRENT
MAGNETIZING
CURRENT POSITIVE
LEG OF

YOKE

NEGATIVE TEST PIECE

LEG OF
YOKE

MAGNETIC FIELD

29106-15_F20.EFS

Figure 20 Magnetic particle examination with
electromagnetic yokes.

free from oil, water, and excess slag. The purt is
magnetized by using an electric current to set up
a magnetic field within the material. The mag-
netized surface is covered with a thin layer of
magnetic powder. If there is a defect, the powder
is held to the surface at the defect because of the
powerful magnetic field.

When this examination method is used, there
is normally a code or standard that governs both
the method and the acceptance/rejection criteria
of indications.

The advantages of magnetic particle inspection
are that it can find small defects not visible to the
naked eye, and it is faster than liquid penetrant
inspection.

Disadvantages of magnetic particle inspection
are that the materials must be capable of being

magnetized; the inspector must be skilled in
interpreting indications; rough surfaces can in-
terfere with the results; the method requires an
electrical power source; and it cannot identify
internal discontinuities located deep in the weld:

3.2.2 Electromagnetic (Eddy Current)
Inspection

Like magnetic particle testing, electromagnetic
or eddy current inspection (ET) uses electroi
magnetic energy to detect defects in the joint. A
coil, which produces a magnetic field, is placed

__/
NCCER o Welf";nn S NS sy

currents, This change can be observed on g
cilloscope display. _ 4
Eddy currents only detect discontinuities ng
the surface of the part. This method is suita
both ferrous and nonferrous materials, an
used in testing welded tubing and pipe. I
termine the physical characteristics of a m
and the wall thickness in tubing. It can also che
for porosity, pinholes, slag inclusions,
and external cracks, and incomplete fusion.
The advantage of eddy current inspect
that it can detect surface and near-surface
defects. It is particularly useful in inspe
cular parts like pipes and tubing.
~ The disadvantage of eddy current inspec
is that eddy currents decrease with depth, sod
fects farther from the surface may go undet
The accuracy of the examination depends i
part on the calibration of the instrument a
ability of the inspector. Figure 21 shows an &
current test being conducted. il

diagnostics. The ability to app y ;
and to correctly interpret the results requir
tensive training and €Xperience. ,
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331 Radiographic Inspection
diography (RT) is a
ggn method that uses rar:ioigggitz;_ctive examina-
V) [g pehetiate the weld and proziays S oamma
iki m?@lCahX-rays, this weld insp elcltcie an image.,
0gy originally workfe('j by exposin ton techr}ol_
to the X-rays. In traditional g treated film

G RT WOrk X % %
d against the wel , X-ray film is
place g eld and exposed (Figure 22).

hen a jointis radiograph R
ivsvplaced on one _sideg ofpthid\;vtelIcei ra‘s(;qtt; O)nf.slo e
¢ other. The joint is then exposed to ]tT ‘1 . on
tion source. The radiation penetrates tll; rac{m-l
and produces an image on the film. The i
called a radiograph and provides a permane T g
cord oé the l%?ldf;lualit)’- S
Modern offers two additiona Ol
tal detector array (DDA) and corrt;&t;(c)ln:écciiilg l:
raphy (CR). DDA radiography, also referred to gs
digital radlography, uses a semiconductor arra
instead of silver-based film to capture the im?i
age. Like film radiography, digital radiography
is conmdgred a form of direct radiography. Once
the DDA is expnsed, the image it captures can be
transferrgd diractly to a computer and enhanced
for viewing. DDA radiography uses the same

type of X-ray source as film radiography.

RADIATICHN SGURCE

/_, ;\\
FILM PACK

—

FILM PLATE

£9106-15_F22.EPS

Figure 22 Weld examination using T adiography:

29106-15 weld Quality

CR generally uses a cassette that contains a re-
usable imaging plate. Once the plate is exposed, it
is processed through a special laser scanner that
captures the image and allows it to be transferred
to a computer for enhancement and interpretation.
Figure 23 shows CR radiography being performed.

Radiographic inspection can produce a visible
image of weld discontinuities, both surface and sub-
surface, when they are different in density from the
base metal and different in thickness parallel to the
radiation. Surface discontinuities are better identi-
fied by visual, penetrant, or magnetic particle ex-
amination. Radiographic weld inspection requires
specialized skill. It should therefore be done and
interpreted only by trained, qualified personnel.

The advantages of radiographic inspection are
that it provides a permanent record of the weld
quality, stored either on film or as a computer
image. Through radiography, the entire thickness
can be examined, and it can be used on all types
of metals.

The disadvantages of radiographic inspection
are that it is a slow and expensive method for
inspecting welds; some joints are inaccessible to
radiography; and excessive exposure to radiation
of any type is very hazardous to humans. Cracks
can frequently be missed if they are very small or
are not aligned with the radiation beam.

3.3.2 Ultrasonic Inspection

Ultrasonic inspection (UT)isa relatively low-cost,
nondestructive examination method that uses
sound wave vibrations to find surface and subsur-
face defects in the weld material. Ultrasonic waves
are passed through the material being tested and
are reflected back by any density change caused
by a defect. The reflected signal is shown on the
screen display of the instrument (Figure 24).

29106-15_F23.E

Figure 23 Computed radiography (CR) testing in process.
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Module29106-15 Weld Quality Lesson 3 Section 3

Name Date Class Period

Hello guys! We have been asked to shorten the number of pages of our assignments, so we will do half a
section at a time! We hope you are all well and staying safe! We miss you and hope we can get back to normal
soon!

Read section 3.0.0-3.3.1 and answer the following questions. Complete by Friday.

1. Weld inspection methods that allow materials to be examined without changing or destroying them is called

2. List seven methods of weld examination that are nondestructive. 1. 2.
3. 4, 5. 6. 7.
3.In the surface of the weld and base metal are observed

for visual imperfections.

4. Visual inspection is limited but properly done, before, during and after visual inspection can detect what
percent of defects?

5. An important aspect of visual examination is dimensional accuracy determined by using measuring gauges.
List three of the most common welding gauges and what they are used for.

1)

2)

3)

6. How many individual blade gauges does a set of fillet welds have?

7. The use of a fillet weld gauge set, identifies the
and the

8. A nondestructive examination for locating defects that are open to the surface such as a crack is called
and uses a cleaner, a liquid
penetrant, usually red and a dry powder developer which are all available in convenient spay cans.

9. is used to determine the ability of a pipe or pressure vessel to contain a
gas or liquid under pressure.

10. IS a nondestructive examination method that
use electricity to magnetize the weld that will be examined. After the weld has been magnetized metal particles
are sprinkled onto the weld surface which group into a pattern around a defect.

11. The is a method that uses electromagnetic energy to detect
defects in a joint. A coil produces current in the metal through induction. The induced current is called eddy
current. If a discontinuity is present in the test part it will




12. A nondestructive method of inspection that uses radiation (x-rays or gamma rays) to penetrate the weld and
produce an image is




Welding 2

3.0.0 WELDING EquipmenT SETUP

Objective

Explain how to set up for GTAW we
a. Explain how to select
welding machine,

b. Explain how to connect an
shielding gas tiow rate.

c. Explain how to select and prepare the

tungsten electrode,
d. Explain ": Wi toselect and install the nozzle
along wiin the tungsten electrode. :

Iding.
and position the

d set up the

e

Performas:

3. Connect ihe shielding gas and set the flow

rate.
4. Select and prepare the tungsten electrode.
5. Break down and reassemble a GTAW torch.

sary welding equipment must be properly
set up. The following sections explain how
to properly set up GTAW equipment.

To weld safely and efficiently, all the neces-

3.1.0 The GTAW Welding Machine

Select the welding machine and current type for
the base metal to be welded, considering the fol-
lowing factors:

o GTAW requires a constant-current power source.
SMAW power sources and welding machines are
commonly used for GTAW. )

e Consider the welding current type required,
AC or DC; generally, carbon steels, s.tamless
steels, and alloy steels are welded with DC,
while aluminum and magnesium are welded
with AC at high frequency. :

¢ Determine the maximum amperage required.

e Determine if there is an electrical power source
and appropriate receptacles in which to plug a
welding machine. Otherwise, an engine-driven
welding machine is needed.

Because of the limited length of GTAW torch
cables, the shielding gas supply must be located
reasonably close to the welding site. The welding
machine can be some distance away, but unless
remote controls are installed, it will not be conve-

nient to operate.

Select a site where the GTAW equipment will
not be in the way but will be protected from weld-
ing, grinding, or cutting sparks. There should be
good air circulation to keep the welding machine
cool. The environment should be free from ex-
plosive or corrosive fumes and as free as possible
from dust and dirt. Welding machines have inter-
nal cooling fans that will pull these particles into
the machines if they are present. The site should
also be free of standing water or water leaks. If an
engine-driven generator is used, locate it so that
it can be easily refueled and serviced. Also, make
sure that the area around the generator is well
ventilated.

There should be easy access to the site so that
the equipment can be started, stopped, or ad-
justed as needed. If the machine will be plugged
into an outlet, be sure that the outlet has been
properly installed and properly grounded by a
licensed electrician. Also, be sure to identify the
location of the electrical power disconnect switch
or circuit breaker before plugging the welding
machine into the outlet.

3.2.0 The Shielding Gas

The hose from the shielding gas regulator and
flowmeter connects to the welding machine gas
solenoid if the welding machine is designed for
GTAW. If a standard welding machine is used,
the shielding gas hose connects to the torch cable.
To connect the shielding gas, perform the follow-
ing steps:

Step 1 Identify the shielding gas required by
referring to the WPS or site quality
standard.

Step 2 Locate a cylinder of the correct gas or
mixture, and secure it nearby.

Be sure to secure the gas cylinder first so it
cannot fall over. Do not remove the cylinder cap
until the cylinder is secured.

Step 3 Remove the cylinder’s protective cap, mo-
mentarily crack open the cylinder valve
to blow out any dirt, and then close it
again.

Step 4 Using a regulator or combination regula-
tor/flowmeter with the correct CGA con-
nection for the cylinder, mount the regu-
lator on the cylinder.

@ GTAW - Equipment and Filler Metals Module Eight 31
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Step 5 Connect the gas hose to the flo‘:/\]verlr(ljeitr'leg
and to the gas solenoid on ’theh G
machine or to the end of the torc :

e
If the gas hose is connected to the torch cabl

i as shutoff
he torch does not contain @ g
o he line between the

e and the regulator/flowmeter.

valve, install a valve in t

torch cabl

Step 6 Check to be sure the flowmeter adjusting
valve is closed.

inder valve

Step 7 Very slowly open the cylin alv
% slig%,ltly. After the pressure gauge indi-
cates the cylinder pressure and is stable,

open the valve completely.
Figure 31 shows how to connect the shielding
gas.

3.2.1 Setting the Shielding Gas Flow Rate

Gas flow rate is measured in cubic feet per hour
(f3/hr or cfh) or liters per minute (L/min), which
represents the volume of gas flowing from the
torch nozzle. Flow rate is important because it af-
fects the quality and the cost of a weld. A flow rate
that is too low will not shield the weld zone ade-
quately and will result in a poor-quality weld. An
excessively high gas flow rate wastes expensive
gas and can generate turbulence in the gas col-
umn above the weld. This turbulence can pull air
into the weld zone and cause oxidation and weld
contamination. The nozzle must be large enough
to gently flood the weld pool with inert gas. As
a general rule, larger nozzles require higher flow
rates. Welding specifications contain nozzle sizes
and shielding gas flow rates.
Factors that may affect the shielding gas flow
rate include the following:

* Drafts — The flow rate must be increased in
a drafty location to maintain the gas shield
around the weld zone.

* Specific gas used — For example, helium usually
requires a higher flow rate than argon because
helium rises much faster because of its low
density.

* Welding current — High welding currents re-
?\]ulrc; higher flow rates.
ozzle size (exit opening) — Larger nozzles re-

quire higher flow rates. 2 ji7

* Weld joint type — Welds on flat surfaces require

higher fl !
Or%illet&ow rates than welds in deep grooves

32

¢ advance speeds reqy;:

. Welding sPeeda i I:ﬁim slower advance sp e‘i‘élsr‘e

: ,Wnrﬂ Vertical- and horlzontal'POSitign

o W@IUdIPO:éZ?JIre hlgher flow rates than ﬂat o

s

‘oNveelrhead welds. P

; he f r the type and t ICkm_ess o

Adjust t ] being welded, or per applicap)

wrs. To set the shielding gas flow rate, perfory,

following steps: .
i art the gas flow by depressmg the re.
mote control foot pedal oF handjoperated
switch to open the gas solenoid on the
welder, Or manually open the hand valy,

on the torch.

7, T

Some flowmeters are pi’ese‘x"«;or a speciﬁc
gas.These flowmeters do 50t require anY
adjustment, but they can only be used with the
specific shield gases indlca‘ted on the.a flowmeter.
Due to density differences in the various
shielding gases, using this type of flowmeter
with the wrong gas will result in incorrect flow

rate readings.

Step1 St

-

Step 2 Set the gas flow by turning the flow-
metering adjustment knob out until the
ball inside the glass tube rises to the de-
sired flow rate (Figure 32). The flow rateis
usually read from the top of the floating
ball. However, always check the manu-
facturer’s instructions to determine the
correct adjustment method.

Step3 When the proper gas flow has been
achieved, release the remote foot pedal or
hand switch, or manually close the valve
on the torch to stop the gas flow.

ST

Some flowmeters are equipped with several
scales of different calibrations around the same
sight tube for monitoring the flows of different
_t_\}/pesr(de.nsiti.es,.) of gases. Be sure to rotate the

ales or read the correct side for the gas type |
“being us :

Step 4 Check for leaks before starting to weld.

The following sections provide general recon”

g::?c}ations for flow rates for various types of b
s Cakst.}{\Iote that these flow rates can vary; alv
e WPS for the appropriate flow rate.

N o -
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POWER CABLE
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(IF REQUIRED)

GTAW TORCH

ONE-PIECE
POWER CABLE
AND GAS HOSE

NG MACHINE

WORKPIECE

W
WORKPIECE LEAD CLAMP

WARNING: IF A POWER CABLE ADAPTER IS USED IT MUST BE COVERED BY AN INSULATING RUBBER BOOT.
|
SINGLE-HOSE, GAS-COOLED TORCH SETUP

SHIELDING
GAS CYLINDER

REGULATOR/
FLOWMETER

MANUAL GAS
CONTROL VALVE

GTAW TORCH

GAS HOSE

WELDING MACHINE

WORKPIECE
CLAMP

POWER

WORKPIECE CABLE

LEAD |
DOUBLE-HOSE, GAS-COOLED TORCH SETUP ,

Figure 31 Connecting the shielding gas-
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Figure 32 Adjusting the flowmeter.

3.2.2 Gas Flow Rates for Carbon Steel

Argon flow rates for GTAW on low- and medium-
carbon steels and low-alloy steels (Table 3) typi-
cally vary from 15 cth (7 L/min) for light welding
at 60 amps, to 20 cfh (9 L/min) for heavier welding
at 200 or more amps.

3.2.3 Gas Flow Rates for Stainless Steel

Argon flow rates for GTAW on stainless steel (Ta-
ble 4) typically vary from 10 cfh (5 L/min) for light

welding at 80 amps to 15 cfh (7 L/min) for heavy -

welding at 350 or more amps.

3.2.4 Gas Flow Rates for Aluminum

Argon flow rates for GTAW on aluminum (Tabl
5) typically vary from 15 cfh (7 L/min) for lig

welding at 60 amps to 30 cfh (14 L/min) for hea vy

welding at 350 or more amps. :

Table 3 Carbon Steel—Direct

3.2.5 Gas Flow Rates for Copper

e ] argon flow rate for GEA}/(V on deoyj.
A typica or up to ' (32 mm) thick is 15 cf,
dized copp 110 to 250 amps. With copper over i

é/;-n rﬁlrzf)rf}ﬁ}:k, use helium at 30 to 40 cfh (14 t5 19

1/min) from 190 to 525 amps.

3.3.0 The Electrode
The GTAW tungsten-based electrode must 1,

selected and the end properly prepared before j; -

i i h. Correct preparati,
be installed in the torc : n
g??he electrode is absolutely essential. If the t

is impropeﬂy shaped’, it w ill not PrOduce the Tes

quired arc shape and characteristics.

When selecting a GTAW electrode, choose the
type recommended for the welding current re. #

quired by the base metal. The type of electrode

k|

|
|
|

SRR S

o

e

1

will be specified in the WPS or site quality stap- 5
dards. General recommendations are as follows:

* Pure tungsten (EWP) — These electrodes are

used for welding aluminum and magnesium':i

with AC and high frequency.

* Zirconiated tungsten (EWZr) — Used for welding".'
aluminum and magnesium with AC and high

frequency for welds where tungsten inclusio
are not tolerated and higher current capacity is
desired. = . s
* Thoriated tungsten (EWTh-1 or E WTh-2),
riated tungsten (EWCe-2), or lanthanated tungst
- (EWLa-1, -1.5, or -2) - These electrodes are use

Current Electrode Negative (DCEN)




Table 4 Stainless Steel—Djrgcy Current Electrogde Negative (DCEN) SR8
" Metal 4 Amperage ‘ Electiadg
Joint Ty 9 ectrode
~ Thickness £ osipe (Flat Position) Diameter
s \ Rixe
! Butt 80-100 Vig"
(1.6 mm) Lap 100-120 (1.6 mm)
Corner 80-100
Fillet 90-110
e i Gl |
5" Butt | 120-140 Yie"
(3.2 mm) Lap 130-150 (1.6 mm)
Corner 120-140 :
| Fiilet 130150 -
Yo i Bun 200-250 | 3 or iy
(5 mm) R 225-275 8 N SH(2.4 mim ori 39 mm)
i Corner 200-250 | s g S P
Filtet 22527500 LI i
v But 275-350 |y fossi
(6 mm) Lap . 300-375 g oo PR (3;21mm) PR 1
Corner (1:2/5:350 0 I i
: ~ Fillet 300-375
B Butt 350-450
i Fillet 375-475

Table 5 Aluminum —Alternating Current with High F

Lap
Corner e
SUFillet 58

TET R '
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Read sections 3.0.0-3.2.5 and answer the following questions. (At your own pace for the week)

1. GTAW equipment must be in order to weld safely and
efficiently. 3.0.0

2. A power source is required for GTAW. 3.1.0

3. The hose from the shielding gas flowmeter connects to the on a welding

machine designed for GTAW. 3.2.0

4. As a general rule larger nozzles require higher .3.2.1

5. List 7 factors that affect shielding gas flow rate.

1.

2.

6.

7.

6. Gas flow rate is measured in per hour or per
minute which represents the volume of gas flowing from the torch nozzle. 3.2.1

7. On the flowmeter the flow rate is usually read from

321
8. More gas flow rate is not always better because too much flow can deflect off the work piece and cause
turbulence that will which creates contamination and causes
pin holes. 3.2.1

9. Argon flow rates for GTAW on low and medium carbon steel and low-alloy steels typically vary from
cubic feet per hour (cfh) for light welding at 60 amps to cfh for heavier welding at 200 or
more ampres. 3.2.2



