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. present ‘with every welding process. Many industrial . fires are caused by

4 P . INTRODUCTION, _ .

’

, \ ' ’ \\ ‘ . Jc . . , ‘ ,3.
uel;gng in any one of its 60 or more,process variations, is;uKEd as, a
tool i ny areas of construction or industry. Certain catastrophic'explon

sions’ and six percent (6%) of those industrial figes that cause loss,of human
life can be blamed on someone's welding or cutting in an.unsafe place or man-
ner. These unsafe work practices were usually the resu]t.of the worker's - C
being unaware of, forgetting,,or igporing the basic laws.of physics and Y-
related safety requirements for the ue]ding process. A . . \

= The three elements of the fire triang]e'—“fuei,'heat, and oxygen — are

’ . .
sparks (small globules of molten metal) traveling through the-air for dis-

tances of up 4o 40 feet. Any combust1b1e materials in the area present a '
potential hazard. Electric shock burns, and radiation hazards are also -
associated with arc welding. The handling of compressed gases presents
- potential dangers in oxyacety]ene welding. Various hazardgus'gases, fumes, %
and mists may be released during many welding processes. . .
This module primarily addresses the safety prgcautions- for oxyacety]ené S
\we1d1ng Information 1s g1ven about hagdling compressed gases and the steps
. involved in setting up, 11ght1ng and shutting down the oxyacetyléne we1d1ng
equipment. Shielded metal ar¢ we1d1ng is covered br1ef1y, and hazards present .
in seferal other~weld1ng processes arg out11ned ‘:a ) )
" %". "4~ .
N . . - ‘. v .
N [ - __-OBJECTIVES”
. e \ | ‘
Upon ‘completion of this modu]e the student shou]d be "able to ' ;’°
1. - Outline the five pr1nc1pTe hazards to wh1ch we]ders are exposed ' ) :
. (Page 3) - . - ) '
2. Name three of the hazards inhérent in the most common]y used fue] gas, )
' acetylene. (Page 5) . / .
3. Identify by markings ‘and descriptions the structure, ibfety dexices,: , )
; and the basic safe handling methods of.the acety]ene cy11nder (Page 6) -
4, Identify two main hazagds assecijted W1th the use of high pressure and ‘
4 high purity oxygen in-the .general work area (Page 10) ) - .



s .
Idgntify by markings and descr1pt1ons the structure, safety dev1ces,
and the basic safe handling methods\énd controls of -the h1gh pressure

oxygen cylinder. (Page 1) v ;'}

Explain the need for a.regy]ator on\compressed gas cylfinders used in
we1d1ng (Page.d3) . - c - v o

Describe the procedure for installing a regulator. (Page 15)
Ident1fy the characteristicshof hoses acceptab]e for use w1th oxygen
and .fuel gas we1d1ng (Page 18)

Descr1be'the genera] construction character1st1cs of .the oxyacetylene
torch ‘and -the method of its attachment to ‘the welding unit. (Page 20)
Cite the correct procedures for pressuring up, lighting, adgustment, .
~and shutting down the oxyacetyléme torch. (Page 22) v

" Identi fy %he seguence of steps involved in settfing p: 1ighting, and
shufi{ng down the oxyacety]ene process. (Page\26)

List the personal protective c]ofﬂing requir, d for safe operation of
the .oxyacetylene brazing and welding procegéﬁ' (Page 29) .
Identify the major~ﬁazards inherent in using the shielded metal arc
welding process.. (Page 31) -

L1st-th° hazardous conditions present in the averdge SMAW area.

(Page 33)

List the type/ﬁ?\rays present 1nl¢be welding arc and descr}be the
methods of protecting ‘the worker. \ (Page»34)

List the safety hazards common tovthe SMAW area. -(Page 38) .

Identify the specifig hazardousemonditions encountered when using

" various other welding processes. (Page 40)
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‘ S . SUBJECT MATTER

v

OBJECT1¢E 1:  Qutline the five pr1nc1p1e hazards to
~which we]ders are exposed ‘ . t

{. i

- Safety in the many processes of welding, cutting, and heating meta]s

requires’ certa1n precautions’ and standardized operating procedures. we1d1ng
is associated with five pninc1pa1 hazards electric shock and burns, f1re,
" compressed gas, radiant energy, and gases fumes, and m1sts

JIn 311 types of welding, the welder must exerc1se care to avo1d burns.
In electric welding, the we]der must also be on guard against electric shock .

Flying sparks are the source of many 1ndustr1a1 fires. In. area:\;here
flammable gases, vapors, and dusts are presént on]y a tiny spark is needed ‘
to set off a fire or explosion. _Flying pieces. 4% molten metel can fall : )
through cracks and open1ngs as sma]] as na11 holes and 1gn1te combustibles ’
that are beyond the welder's visual range. Hot metal that is begng we]ded
or cut can ‘cause fwres‘xs allowed to contact ftammabie or Combustibfe mater1a1
such.as dr1p pans,*0ily rags, .or wooden floors. The torch ffame used by the
we]der is another source of ignition gnd>must be handled carefu]]y Oxygén,.
which is ysed in wer1ng,'1f a fire hazard because it supports and 1ntensw-i
fies the rate of combustion .of otheg materha .

Compressed gas cf]xndens must be hand]egécarefu11y if they are not tqg

" be ? safety‘hazard Ga5<cy11nders can become. lethal, unguided missiles" when

prope11ed byfescap1ng 93s. e
> Radiant, energy hazards in weld1ng include ultraviolet, infrared, and
vjsdb]e Tight rays. Exposure to-the s€lding arc (ultraviolet rays) may
result in very"painfui Trritation of the eyes and skin. Infrared rays act
upon the eyes.sxmp]y‘as hedt’ and can ‘cause a burn or 1rr1tat1on of the tissue
affected. The g]are of EXC8551VEOVIS1D]E radiation can cause headaches, eye ' 3
fatigue, and 1oss of visual iff1c1ency _Protective éyewear must be worn '
during we]dxng to prevent harm to.the eyes from. radiant energy CL ) ..
The hazard potentxa] of. gases, fumes , and dust.must be considered in weld-
ing. Gases(genérated by ‘the arc, 1nciude nitrous gases, deadly carbon monoxide, A
# and ozone.. ‘Gases generated %y thesflame 1nc1ude carbon monoxide, carbon diox- ' o

" ide, and nxtrous fymes . Metq.;1c ox1des, m1nera1 dusts, and toxic fumes may

Lo
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® . be given off from materials' being welded, from their coatings, og from the . :

coverings of "the electrodes in arc welding. The most.dangerous of these
substances are cadmium, lead, zinc, beryllium, arsenjc, fluorides, arld cyanide.
, -

-

—— ACTIVITY 1:* ¢
Fi11 in the blanks below to supply trre\miss/ing parts of
~ the outline. "(Roman numerals apply to Major headings, _
\ \_/1( letters to'speS:ific examp]es.)\ Lo
% ' ] FIVE HAZARDS RSSOCIATED_NITH WBLDING
N I. Electric shock and burns..
- I - L
. A. \ .
B. ) -~ :
= ~N
C. . Y,
. D. ‘Torch flame. ' N : . .
. . E. Oxygen. . : N ' ) ot
’ , LII. Compressed gas cyﬂ'nders. v B ' " ‘
Y T - @
: N | T e
.+ - visible Ndiation. ' .
" * V. Gases, fumes ,\.and dust. ' / ' - \
-4 « A." Gases generated by the flame. B -
- ] ' ' .
. SN2 . i . )
., ® 3 , e ' 4 £, ’
+ B. Gases generated by the arc. [ ~ ’
- . ? ]: ' .."' . ” .::" . -
: , ! 2. - N ' g T\
) 3 : ) - '
1 X ¢ E <
” v ! - ! . .
) o ., ;\\ ) o . oy )
*Answers to Activities appéar on page 43. ° . ‘. . 3
r “ .o o S @Y
¢ - Page 4/SH-28 . ot P me
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. Metallic oxides, mineral dusts and toxic fumes.

N

g

i 2N

-

OBJECTIVE 2:
most commonly used fuel gas, acetylene.
< » . ,

L

Name three of the hazards inherent in the

-

The American Welding Society defines'oxy-fuéT gas welding (OFW) as any
we1ding_process that uses the heat produced by a gas flame (or flames) for’
. me1t1ng the base metal and, if used the filler metal that is capable of

joining p_’l eces

Figure ].
W

of hetal. This proceSs is portable and is eas11y aqapted to

Typical oxyacetylene
elding rig.

-

brazing amd=Rutting. Students
will easily recognize the typi-
cal oxyacetylene we]d{ng rig as
shown in Figure 1. OFW ygg
originally developed with acet-
ylene as a fuel ‘gas. Acetylene
is §t111 popular as a fuel gas

" because it can provide®a highly
“localized energy that will

quickly produce and sustain a
molten puddle on various sizes

- and shapes of steel. Unfortu-

ately for the user, fcetylene

a flammable, chemically un-
stable gas that mus}.be stored
in special containers and han-
dled with special precautions.

A

-,)/' SH-28/Fage' 5
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If acgtylene is pressurized above 15 pounds per square inch gage pressure S
(psig), it tends to‘become unstable:and may explosively decompose with or ~

-pressures exceeding 15 ps1g, N X

P de.:gcnvs 3:

b ¢

h

without external shock. There¥ore, acetx]ene should noE be ysed at gage
The welding 1ndustry has improved th1s S1tuat1on by deve]opqng methy]
acetylene propadiene (MAPP), a chemically stabilized fuel'gds. In addition, '
stgpdard propane gas and natura] gas can also be used as a fuel for cufting
U:‘unately, these a]ternate fuel '‘gases do not deve]op the highly intense
heat desirable for welding, so agetylene is still genera]]y used for the major
portion of oxy- fue W gas welding and cut“tmg, Because Of the vast d1fference

' between acetylene and:other fuel gasés, both in generaT character1st1cs and

in the degree of hazard, acetylene should not be referred to simply as gas.
Commercial acetylene ven has its‘ownudjstinctive odor, similar to thdt of
garlic. Always usi&name acety]’gine will prevent mix-ups in handling

procedures. o SR ,
\

L S

- .

._‘ ACTIVITY 2! msese— -

Complete the following statements from previous informatiog.

1. Acety]epe should not be used at gage presSurgs '
exceeding - Esig. . i

2. Exceeding the above pressure becomes hazardous
because acetylene s a chemically _
gas. i\ ' : .

3. Referring to acetylene by the general term

/ could result in personnel forget- :

ting the hazards.associated with acetylene.

entify by markings and descriptions the
JStructure, safety ev1ces, and the basi#c safe hand11ng

petpods of the acetyTene cyhnder , '
—

In order that acetylene can be transported economically and safely, a
special cylinder was designed to allow the unstable acetylene, to be pressur-
jzed to 250 pounds per square inch gage (psig). The steel cylinder is filled

[

-

Page 6/SH-28 . .




with a poraus material- (Figure_2) into which a giveﬁ weight of the }iquid -
The acetone has the ability to absorb

solvent- acetone has been dispersey.

CYLINDER
VALVE ¢

SAFETY FUSE
PLUG

POROUS—4-
MATERIAL

THIN STEEL

CYLINDER

sugu_br'.,"’k arer®
D)

ASAFETY
FUSE
PLUGS
(2)

Figure 2.

Acetylene inder.

51 513 NIPPLE CGANUT

\‘@E
4
" Figure.3. Standard’ fitting,

for acetylene, with
grooved nut.

many times its own wei¢ht of acety- .
Tene, &nd the mixture thus formed is;
then suspended in thé porous material.

. This porous material acts as a shock

absorber and.thus allows ‘safe trans-
port of tha cylinder. <.

fo ensure that the wrong equip-
ment ise+not attaché&d, the acetylene
cylinder va]ve has- 1eft hand threads.
bn]y fltt1ngs with grooved nuts (1nr

'd1cat1ng left- hanﬂ threads) specifi-

ca]]y designed for acety]ene shou]d

be attached (Figure 3). Acety]ene

.cylinders can be recognized as gforter,

and larger in diameter than oxygen,
‘The acetylene
cylinder has safety relief valves
located at either the top or bottom
(Figure 2) of the cylinder. The fuse
plug type safety valves are made from

cylinders (Figure 4).

Tow temperature melting alloys -that
ag&\designed to givé way at 212°F
(100°C). This attion allows th# gas
to esc;pe in a controlled burn rather
than in an explosion, should the cyl-
inder be involved in a fire. The
other fuel- gases have pop-off valves_
designig to function in the same

manner,’
!

SH-28/Page 7
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) OXYGEN HOSE ;
wswmcmacnl CONNECTION The acetylene cylinder

‘ “should always be secured in
TIP  ACETYLENE HOSE | \\ . o .
GONNECTION . ¢ ~the upright position wher] it
. T ' s being trapsported, stored,
WORKING CYLINDER WORKING : o
PRESSURE GAGE PRESSURE GAGE - PRESSURE GAGE .or used. Using the cyhnder
OXYGEN L 7 |. cvunoen in the horiZontal position

REGULATOR- PRESSURE GAGE will result in the 11qué—

OXYGEN - ACETYLE
s VALVE tone being drawn from

o ) WRENCH : ‘inder"a1ong with 'the acetylene.

= N ACETYLENE " v : :
. ot only d
SPARKLIGHTER REGULATQR t y does this contaminate

T

HOSE _ cyl-

the welding eduipment and the

- i weld process, but_ilt also re-

* AppaRATUS o ] sults in insufficient acetone
" WRENCH .

being left im the cyh’hder to

adequately stabilize fhe acet- e

~

ylene gas. Acetylene pyiinders
should have the safety caps

installed ‘when they are not in
Figure 4. Oxyacetylene welding and

cutting outfit use, and they should be pro-

. tected from electric arcs and.

from dropping. fhEy should not be used as ro]]érs or otherwis€™abused im a,
, way that may cause physical ddmage.. A dent in the cylinder will allow Targe
collection spots to develop inside the cylinder and thereby create a hazardous
conditiom. Acetylene ghould be stored in a we]T-vent11apeq locatidn away fromt’
“Flames or'combustib1e materials. Cylinders, with safety caps installed, must
be secured so that accidental tipping over will not occur.

Acetylene cylinders should only be attached to equipment manufactured
for its use. Any makeshift piping that may.contain more-than 67% copper (such
as copper tubing) can.form cogper acetylide, which ﬁs‘vio]eptly explosive with
the sljghtest shock. o ‘ A ' %

. Before. -storagg or use, the acety]en@ cy11nder should be checked for leaks.
The distinct garlic-like smell of commercial acetylene ds a quick indicator
that there is a leak. Checking the top stem area (Figure 5) of the cylinder

valve'with soapy water, or using other liquid leak checks will show if there

Page 8/SH-28
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,;(Ai:muguu*r vis.a leak. ‘T'heu toprstem area is the
. Mmost-tommon area for) ]eakage" The

oot *; packing nut desxgn‘for seahng the
e valve stem shou]d be carefuﬂy t1ght-

"_Tl ened td stop the leaR. If leakage
l' N orrtmues, the . cy‘nnder should be

. moved to an opepn- area free from

-

f‘{'ame or sparks whil® the vendor: and

CGA 510
NNECTION
: safety personnel gre bexng notlﬁed

t

T, Manufacture and ma1ntenance. of these

- cy11nJem 1s} requlated by the Depart-
. = ' ' ment of Transporta‘.tlon,(DOj) Fur-

) Flg;;enger‘eglet)e/lene ther study jnto the Safegiandling of
‘ . "y acety]ene can be found 1n "Safety

for Compressed Gas and Air Equ1pment * Module SH-26, and "Safe Han¢11ng and

Use of F’}ammable and Combustxb]e Materials,” SH 30. "

+

»

" ]

— . ACTIVITY 3 S
Comp1ete the fo]]owmg statements to make them comp]ete

L

and true: ) ’ . ol B
a. Acetylene cyh'nders shou]d be stored and used '
. safely by securing them in the, .
: . posxtxol'l ) P ' ¢ .
o b, Use only and > to
~ find acetﬁ[ene aks: - :
"+ c. Donot use t§b1ng for papmg -
: acetylene. - 9 : .
. ' ) ‘. \
: d. Leak1ng acetylens cylinders must be D
N : lfrom the work area.. ., - ] T - .
. | . .
¢ . : .
. . * ,
. ~ , “ : ’ ,: '
. , . ] . v Voo,
. [ . *
’ L
\ -
g7
? . -
. ' 1;_‘ ) .
\ - . SH-28/Page 9
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s ¢ : ., \'(

2 s ~ . \ X . - 1 R . *
i " ' . ’ . L 5, <
3 . A <
B . . a ) - .
o 2. Ident*l fy the spemﬁc safety devices designed jnto .. . ‘ E
. “the ’typ1ca1 acetylene cyhnder by matching the " '
Lt L letted to, the number in the figure at the left. \'
) o " - a. Safety cap. ] ’
S . & . .
- 20 <« . b Fuse plug. . ‘ y
Lo ) N .o Co i
’ . -« 3.0 c. Steel cylinder ’ i}
LT . : . : -shell. . ~
C v, . d. Acetone. » |
: - 5.7~ . e. Cylinder valve. ’ )
6. f. Porous material. - ™\
. n " - . -
- < ! o~ ’ ’
& . ‘ .

v

Y OBJECTIVE 4 Identlfy two ma1n hazards ’assoc1ated with

the use of h1gh pressure and high pur1ty oxygen in, the. *

general work area. ‘e :

] . ' To. obtaxn the h1gh temperature neecfed for welding (melting) steel, oxygen
- “must be added to support the acety]ene flame.
air and shou]d not be referrgd,ﬁe as air,

1ess, taste]ess, and c?oes not pirn, it does support the combustion of any

Oxygen is quite different from
Although oxygen is colorless, odor-
flammable material. 1n oxyacetylene cutt1ng processes, oxygen gof purity s
exceeding 99. 5%) produces a ‘chemical action (ox1dat1on) between itsedf and
a the f\errous (1ron bearmg) material. This accelerated oxidatign of the steel
produces added heat in thg cutting area. -Unfortunateh1y_, a similar chemical
action (instantaneous combustion) can result #f organic materials such as oil,

gréase dust, or- fabr1cs come in. contact with the high pur1ty concentration of

Dxygen. Instantaneous combustion 15 a techmca] way of saying.explosion.-
L]
. - - /

Page, 10/SH-28

. .
. . N I - .
* - # -
: . N (v ., -,




handling methods and controlf of the high pressure
.oxygen cylinder, .

»
," )

The oxygen-acetylene welding and brazing processes require an oxygen

ratio of 2.5 to 1 of acetylene for maximum combustion.
is stored in cylinders. However, oxygen cylinders are h1gh pressure (2,500
ps"ig) cylindersiggade of high strength forged stee} with an 1ntegra1 safety
cap and co’Har (Figure 6). The cylinder valve (Figure 7) has a doyble seat-
ting; that isy the valye seats when open as well as when closed. This pre-
vents ‘/high pressure oxygen from 1eaking around the valve stem, The valve

also incorporates a safety device to guard agains'_cfexcessive expansion of gas

. ' SH-28/Page 11\
w (e

T , ' & . J .
Y . o
._" ) . Thu&,oﬂ and grease must never come in c-ontact with the oxygen supp]y or
“. - with oxyacetylene we1d1ng ‘equipment. : "
' Oxygen is stored under very high pressure (2,200 psig) If the va]ve
' stem shou]d be knocked off the cylinder, the escaping oxygen can prope] the -
N ' , cyhn_der at an extremely high speed (up to 3Q mph w1th1»(onegtenth. of @
K , seco_nd). Such propulsion of the cylinder can result in ¢erious injury or
/ 'damage. To avoid this possibility, tktle cylinderf cap should be installed to
“. Pprotect the valve stem wheh_evéf the cylinder is not in use. g .
, &
. —ee—— ACTIVITY 4 e ’
- , . .
B -1. Name three materials that should neveT/ come in
I ‘ contact with high purity concentrated oxygen or -
) 4‘ ) with oxyacetylene equipment. * \
s . : d.
\ » -
N a o~ ~ b - . ,
- ~ ) . A [ ' .
4-»' [ c. '
v . 2., "Although’ oxygen comes f#om the air aroeund us,
‘ : W oxygen should never be referred to as air,
: ‘ True False
u .
’ oy / e
‘ . p— . . — - u
OBJECTIVE 5: ldentify by markings and description ’
e the structure, safety devices, and the basic safe
-t

-

’

Oxygen , like acetylene,
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. o
. REMOVABLE METAL .
TOBIN BRONZE VALVE ~+——SAFETY CAP_
: 1F‘ ) : ©
»
. VALVE BACK SEATING
SAFEYY FUSE - Y ‘ HANDLE . . SEAL
—« PLUG AND DISK Y 7 .
"© PRESSED STEEL -
NECK RING ) '
. |? :
) ’ SEALVALY'E—__'/A
- SEAT-MU g
. o 51" BE CLEAN
- -
. SAFETY DEVICE
85" LD. . -
Pha ‘ )
’ . ! SAFETY
MINIMUM ., v oisc
WALL 0,260 e .
- ’ THREADS INTO THREADS FOR H
CYLINDER INLET NUT OF
] REGULATOR
» " . :
. . J OXYGEN INLET FROM .
. . OXYGEN CYLINDER .
' ﬁ Wi_ '
> . *
Figure 6. Oxygen cylinder. Ffgure 7. Oxygen cylinder va]ve.’ . ;

o~

pressure due to heat exposure in a fire. .Rather than a]]owing the interna]j
pressure to exceed the cylinder's test pressure (usually one and a half times
the maximum working pressure of 2,500 1bs), the valve safety disc ruptures,
and a time-controlled release of oxygen taées place. This highly compressed
gas cylinder musE,Sg treated with respect, as agcidenta] tipping over usua]]y_
Y results in the valve being broken off. Th;'bylinder then becomes an unguided
missilé propelled by the high velocity of escaping oxygen. Eylinders thus .
propelled have been known to penetrate éinder block walls and steel buildings ) '
with ease. . v ’ .
When Gylinders are stored or transported, the safety cap (shown in-Fig-
~ure\6) must be securely in place, Workers should use specially designed .
cylindegycarts with securing devices for all cylinder transportation. ‘
Oxyeén. cylinders must be stonpd separately from fuel gases and must be
7 Jocated away from combustible mateNals, especially oil and grease. Care
must be takeh to ensure that abusive handling does not weaken the cylinder . . .
3 B R C ' i | ' . . . ('I'
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Manufacture, testing,.and ?higb:tlon of oxygen cylinders is controlled
). Cylinders must be hydrostatically *

N

P
walls,
hy the Department oﬁ‘Transpor;at{oQ D
tested (tested using liquid pressure)vperioq1ca11j. The date of hydrostatic
.testing is theh stamped on the‘cxijhﬁEr. Local distributors, who reff]] the
<cylinders, also perform h}drostq&ic tests at necassary intervals, according

© to the last date stamped. . y
” - - . “ ) '
‘ s, — ACTIVlTYSL E—
~ Fillin the Blank¢ to maé% the fo11ow1ng statemeQEs,/~*
’ complete-and true. - B . .
4 :‘ 1. The oxygen cylinderg;pan contain.a maximum of
- ’ e psig. . .
2. " If the cylinder valve is broken off, the oxygen
» cyllnder will acce]erate like a ’
~ 3. The oxygen cyllnder shoyld be' transported with
its safety : ‘securely attached. ’
_ % 4. Manufacture, transpértation, and perigdic testing’ : .
‘, *,; ‘ of oxygen cylinders is controlled by
- .7 ’ , . ' ' ; |
¢ / : - . S— i
oaagci1vs 6 Explain thé need for a regulator on .
compressed gas cylinders-used in'welding.
' ’ - K3

- _— . . s
# ;he oxygen and fuel gés(es) Ehat will be used in’oxyacety1ene welding

' are_ stored fn cylinders at pressures too high for use directly from the.
cy11nder In addition, these gases must be monitored and controlled so that,
they can be safely mixed in the torrect proportions. This function is safely,
accomplished-by the piece of équ1pment shown in gégure 8, called a REgu]ator
The oxygen- regulator tan 1nd1cate\up to 2, 500 pstg of oxygen on the gage c]os-

4 est to the cylinder and can reduce it-to a working pressure of three to seven
pounds fof. welding, as §hown by the outermost gage. The acetylene regulator
must. safely” reduce the 250 ps1g in the cy11nder through the dangerous pressure
range. It must maintain a work1ng pressure of oné to twelve pounds while

‘ D ensuring that-the pressure wﬂ? never exceed the fifteen psig_ danger point.

, S ’ SH-28/Page 13
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t 1Y :
WORKING PRESSURE GAGE

-

" CYLINDER GAGE ,

a

If a regulator steps down

Ve

the cylinder pressure in one .

step, it is called a single- *

stage regulator. As 'the con-
tents of the cylinders are used

. Up,‘tnis‘type of regulator needs

JEET HANOLE "veriodic readjustment of the

tee-handle in order to main-

= tain the desired working pres-

sute. A special regulator,
identified.as a two- stage v
redU]ator, eliminates major
adjustments because it is

“actually two regulators in one.

_ .. ' The first stage reduces the -

Gas regulator. ‘cy]%nder pressure to an auto- .
. . matic,
'conf/o11ed 4G<§o 50 psig, depend1ng on the brand of, regulator.

diate pressur: is then further réduced to the desired working pressure by the

preset, constantly

This interme-
- second stage of" the regu1ator, when the tee- hand]e is screwed in (clockwise). (/
The gas s then releasg¢d through a valve that 1s regulated by the constant
'pressurJ aga1nst the regulator's d1aphragm Th1s delicate mechanism, and the
gages, must be protected from dirt, sudden surges of gas, or other phys1ca1 .

) . Qanwge that could cause uncontro]]ed 1eakage o
,', -’ ,‘ — ACTIVITYO d
S « .Supply the word or words that wild make each of the (/ . . ’
, following a complete ‘and true statement: >
1. Oxygen or acetylene gas should never be used with- :
Qut’a regu]ator to »and ’
3 the cylinder pressure. . )
2. The stage fegu]ator will require
- ’ frequent réadjustment of working préssure.
L] . - . /‘
. . . _
. ¢ . ]’q * 3 * ..
Page 14/SH-28 ' , e . A
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3. The . ' - stage !egu]ator actua]f} is

- A\
* two regulators in one and will allow precision ,
4 . control of thegases used.
¢ . . . » A

. J ) ‘ ’
OBJECTIVE 7:  Describe the procedure for installing
a regultatom. T ;
a a

"To ensure that the we1d1ng gases are safe] d accurately controlled,

‘the worker must learn and act1ve1y»part1c' te in a systematic safety check

LN 4

each -time, the oxyacetylene weldin cutting equipment is put into Use.
Unforﬁun&te]y, is is d1ff1cu44/to tell whether this equipment needs repair
the worker has actua]ky hooked it up and tested it. The safety cheéks

\ not only save damage to e§pen51ve equipment and thereby preseriglhmman‘1ife

until

and health, but also ensure consxsteno//of oferation. As 4 resdft, the opera-
_tor can produce quality welds that, in turn, protect the life and property of
the consuéer o @ . .

' Each regu]itor comes equipped with a metal filter in the inlet nipple
(Figure 9) to keep foreign materiaTs out.of the regulator. Such materials

- ‘ could cause malfunctioning of the’
. ' / valves and other control assemblies.
t ‘ The worker is responsible for visu-
POROUS METAL ally checking ¢he mating surfaces
.. s INLETFILTER on the-regulator inlet fitting. |
‘ , L ‘This check ensures that there has
“Fjgure s, forows Bl et peen po.prysical damge such o
’ with ﬁ1gh-f1ow f1}trat1on ) nicks or dents, and that there is
P ' ‘ ' no obvious contaminant such as dirt,

' Jarease, or 0il. Because of the hazard of oil and grease in the presence of
h1gh/pressure oxygen., each oxygen regulator and gage is imprinted with the
reminder: "USE NO OIL." The gage needle should indicate "0". If any other
reading is-shown, the g3ge has been’subject to excessive pressures and will

not give-accurate readings. Malfunctioning regulators should bé replaced and °

repgired by:audhorized repair persons. , .

SH-28/Page 15

v




To ﬁ?event comtam1nants being forced into, the regu]ator, the cy11nder
should be secured in the u‘r1ght pogition, the protect1ve cap "shouTd pe re-
moved and the va]ve should be quickly opened abod\‘1/8 turn. This procedure

will expell any dirt that has co]lected in-the cy11qder valve dqr1ng transit

or storage (Figure:10).

..

CYLINDER
PROTECTIONICAP

This opérat1on should"be done before attaching the

-valve anl reqgulator, and is known
as "cracking the%yalve."
be done carefully while*the worker

It sholild

. -is standing to one side to ensuré
" that residue cannot be b]own 1nto
: the worker's face. Before crack- .

ing" a full gas cylinder, the

OXYGEN VALVE worker should survey the wgrk area
’ to be certpin that no open f]ames
or arcs are present ’
The ¢ ack1ng operation should

mcuTuAno beﬂfo]]o&\d-by a ‘careful visual

T”REAOOUTLET - examinatibn of the tylinder valve

seat area to ensure the absence of

- ' ;ﬁ], grease, or physical damage,
prior to any attghpt to attach the

regulator. (§f damage iis in Vi At

denae a worker should not attempt
L&

y .
Figure 10, Crack1ng the valwe.

to f1x the damage by foree threading the joint.) .

With the tylinder secured in the upr1ght position, the requlator may now
be safe]y ‘attached. _The oxyges reguldtor. has a r1ght hand (clockwise} female
nut (Figure 11). The acetylene regulator has a male nut that has .a groove
cut ‘into the fitting, indicating a left haHd (counteyclockw1se) t1ghten1ng
)Flgure 12). Both of the regulators should be t1ghtened shugly with a cor-
rectly fitting wrench.
be "backed out" (counter81ockw1se) unti1 no res1stance from the diaphragm
This closes the regu]etor valve assembly ané

The téde-handle for adjusting work1ng pressures shou]d

spring (Figure 11) is felt.
does not alJow gas to escape through the hose outiet if the cylinder ya]ves
#re in the "on" position. ‘ ’




(N

‘ 5 v — [N § - 3 r
r d 4 " . - .
‘ _REGUL;;gsHMNDLE r'—w'f“ ' A A pretiminary
V. - : T —a( b —) _ ADJUSTING SCREW TEak check of the X
‘ Co , cylinder-valve to the ’
! - regulator joint can
, DIAPHRAM SPRING SPRING BUTTON  » J
.. g . be mae—by slowly
- I'4 . N ) g .
‘ « : opening the valve, LT
DIAPHRAGM ASSEMBLY . . )
N b i i while stapding taé?he .
. REGUUATOR INLET . C) . . <L
. FITTING SEAT-MUST NO%E . side, 'until the cyhn- -
o BE CLEAN d , |
, OULET TO er pressure gage (the ~
. OX¥GEN . ‘one nearest the cytin- -
. HOSEWITH : .
CHECK VALVE der) indicates the,
< OUTLET ] )
) FITTING actual’ cy11nder:pre3-
RIGHT HANO VALVE SEAT : ‘
INLET NUT ASSEMBLY "\ . sure,ﬁen closing the -
TO ATTACH ) THREADS TO FASTEN : - .
o TEGULATOR  SEAT SPRING | WELDING HOSE ONTO cylinder valve. (Open- ~
TO VALVE . ing-the ctylinder valve .
Figure 11. Oxygen cylinder regulator. 4 s]ow1y (cracking) will
. ' BN , protect the regulator )
" b and gages from the sudden surge éf
*  high pressure gas: when openxng a
v valve with the regu]ator* attached, ‘
' oaerator% should observe the essen(,a1 -
. . precaut1oq of standing 'to one side. _ r
! . Then, 1f’the requlator shou]d fail
due to the high* pressure, the opera-
. tor is -less 11ke1y to be Hit by ex- z
. - GROOVE CUT . .
. ’ WFITTING ploding” shrapnel . e -
. o . -
F1gdre 12 Standard male nut ) _If the regulator gages maintain
on acety]ene regulator, ‘ the cylinder pressure in the shut-off
. (]
{tee-handﬁe out and cylinder valve
c]oéed) condition, there are no large leaks in the connq&tions. < [f"the preé- \
ce ~ ' - o . ¢
. sure indicates a ‘constant drop, there may be a Meak in either the cylinder
valve to the regu1ator joint #r im the regulator itself. Detai]ed leak tests
. using sopapy water should be performed after the unit is comp]ete]y assempied., ™ y

If any defects in regu]htor operat1on are- encountered tpe comp]ete un1t

L3
P
’ .

0 .




..

shou]d be tagged, with the defects noted, and it shou]d be forwqrded to an

‘! v

duthori zed repai r station,

) Choose the best answer

ACTIVITY 7:

1.

£hould be checked for: +

P

The mating surfaces on the‘ﬂegulator 1n1et flttmg \

2. Physical damage. .
do b0 oirt. 7, . " T A0
, C. Grease or oil. ' ’ .
. d. A1l of the above. ‘
T, "Cracking the valve" refers to: L .
a. Yurning the regulator, valje 1/8 of_a turn -
. to clear ig out (while standing to one side).
b. Attachingﬁhe regulator %o thg cylinder. ' e
~Turning the cylinder valve 1/8 of.a turn to
' ‘clear it out (while stand1 ng to one side). w
d. NOpegof the above. : . ‘
2. The acetylene regulator has a nut. ‘ '
] ‘. a. Male nut with a groove cut into.the 1;1'tt1'ng e f

\}

indicating a left-hand (counterclockwise)

tightening. - ' ‘ '

* b. Female nut for right-hand (c]o‘ckhiée') tightenimg.

OBJECTIVE 8 ~ Identify the charactéristics of hoses

acceptable for the use of oxygen “‘awd, fuel gas welding.

.

One of the advantages of the oxy-fuel Qe]ding process is its high degree
» of, pontabﬂsity. * This characteristic is dependent on the gases being trans-
ferred to the work piece by a f]'exibjj , safe method.

fabric.reinforced with rubber coating,

To transferf\the gases,
hoses are used. These'hpses are mad
ahd are usually of twin hose design t}erssen. hose entanglement and to main-
tain hose jdentification. The hoses are color-coded: ~red_for acetylene and -
green for oxygen. The f1tt1ngs are installed with a left-hand (grooved) nut

on the acetylene (red) hose, and with a right-hand nut on the green oxygen

N
)
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hose. Hoses that have been used for compressed ai¥r should never be used with
oxy-fuel welding equmpment because traces of oil from the compressor will

haue contaminated; thg hoses. To avoid contaminatjon, compressed air should®
" .not be used to oyt  any, oxy-acetylene equipment. - ’ ' L

The“hoses mus \oho enough that the worker does not exert excess
%trawn on the hoses, cylinders,’ or regu]ators wh'ile try1ng to reach the work:
area. If long stretches of hose are to be used the worker needs to select-
the Targer diametér hose5¢to ensure that’ theacorreet vo]ume of gas 'reaches
the torch. Dur1ng use, the hoses mgy become damaged iby cutting or burning.
However, ;n NO case 1s taping a]]owed for repa1rs The damaged area may be

' cut out, and standard ‘metal splices used for repa1r, ‘but only ,after a check

to ensure_that the 1ns1des of the hoses have not been.damaoed.

The hos®es mu$t be- kept free of oil, gas, grease, or other-materials that _

w1j1 degrade rubber products Hoses should a]ways b& protected’from being
steppeg on, run over, or tr1pped over, Trypp1ng‘Bver hoses could rip connec-
tions, or knock down cy11nders. Flying sparks, hot objects,. and flames must

*also be kept away from hoses. ' - >

After the hoges have been examined for contam1nat1on, they may ‘be a#-

" tached to_the regulators " The acetylene hose, which has a female thread,

should be attached to. the acetylene.regulator, wh1ch?has a male threa{ The

'oxygen hose, which has a male thread, should be attached to the oxygen regu-

lator. . . . ) . *
] A_CTIVITY 3: # '
Mark each statement True or False. o '
o7,1.'\Hoses used for compressed air should
~ \never be used for oxygen or acetylene.
2. A twin hose degign will help eliminate
_ entangling of hoses . ,; )
,3. The acetylene hose will have a 1eft-hand . -
fittihg.nut.and be color coded” red.
~ (4. CM and burns in hoses may be safely
‘repa1red by taping. I
. Y | <
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OBJECTIVE 9: Describe khe general construction charac-

teristics‘of the oxyacetylene torch and. the method of
its attachment to the welding unit.

\ ' { . :

The oxygen and the acetylene or the other fue],gaéeg'are kept separated

: trated in Figure 13, is designed to meet the "safety requirements of the
Underwriters' Laboratories and other safety organizations.

-

-—

A
L3
.

, ) . . OXYGEN HOSE
’ ) . e ) CONNECTION GLAND

w M N
OXYGEN NEEDLE VALVE

MIXING HEAD OXYGEN TUBE

{ COPPER TIP ;
. MIXING HEAD ANDLE

Y, > eome— HOSE

CONNECTION
* NUTS
‘ " " PORCHHEAD . ACETYLENE TUBE )
' ACETYLENE NEEDLE VALV

ACETYLENE HOSE CONNECTION GLAND

3 -’

< ‘ Figure 13. General purpose welding torch.

Dépghding on the brgng namefand model of the torch, the mixing of gases
can take place ig_theg torch handle, in the torch tip adaptor, or in the case
of cutting tips, i tip itself. Proper maintenance of the torch is
essential for—g;gijzzgjn of quality wo?k andfor safety. .

The worker must practice caution even on 1n1t1§1 assembly.” Prior to

,poaking up the torch to the hose, the worker spou]d purge éhe‘hose with a
quick byrst of oxygen ;o ensure that any contaminants are btown out of the
hose. -

The torch should be carefully examined for signs of contaminants or
damage (especfa]]y to the threads) incurred durihg storage. Then the hose
should be'carefully tightened to the torch. The torch valves should then be

closed anpd tH@appropriately sized we]dingvtip jnstalled for the fimal Teak- ~

a

age testing.

_' N \ d"’. \ ’ ®
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-~ To ensure that the worker does not discover leaks through unp]anned
fires, the newly assemb]ed welding qnit shou]d have each joint tested with -~ <
soapy water made from soap with minimal Contam1nants Th1s test ~an be per-
formeq by pressurjzfg up thé'unit then painting each Jo1nt with the soapy

water (Figure 14). During each subdequent use, the unit can be easily spot- ' 11,
' /0~ checked for Jeaks by the ﬁ]own(
. : o sequence: ’
SOAPY WATER WILL BUBBLE ¢ ' 1.  With the tee hand]e backed out (off),

AT LEAKING QOINT

turn on” the cylinder valve; then
close the cylinder valve. Watch
the cylinder gage for signs of -

leakage.
2. Turn on the cyllnder valves and .
- screw the tee handle in (c]ock— oK ]
wise) to thé correct operating pres-
sure. With the torch valves closed, -
- ‘ turn off, the ¢ylinder valve, and -
- ‘Figure 14, Leak testing. . ' watch the working pressure gages
- for a drop in pressure. ) .
saeeesesssssssssn  ACTIVITY 9 S
Comp]eie the following exercises. )
1. List three places the gases could be mixed in .- .
an oxy-acetylene torch: )
a. ) | .
s D
. Co .
,/)' 2. BEief]y describe the sequence for leak testing
the welding unit: R -
.
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OBJECTIVE 10: Cite the correct procedures for pres- .
suring up, lighting, adjusting, and shutting down the - r
oxyacetylene torch. RN

LY

workers must constantly mon1tor the1r techniques as well as the we1dqng
equ1pment A]fﬁBugh some ma1funct1ons tan occur dur1ng everyday use, they

manifest themselves by eas11y detected sounds or obv1ous]y errat1c operat1ons
Workers should set up and shut down in a_systematic manner, checking as rhey
go for evidence of hazardous conditions. If the same sequence is followed
during every usage of equ1pment the possibility of overlooking a potent1a1
hazard will be greatly reduced ‘

After the torch is attached to The hoses, the cylinder valves should be
slowly turned on (w1tn the operator standing to ene side). The oxygen cylin-
der must be opened all the way to ensure that the high pressure gas will not
leak past the valve stem. The acetylene cylinder valve need be opened only

1/4 to 1 1/2 turns, and 3/4 turn is preferable. If the va1ve design requires

“a wrench to activate it, the wrench should be 1gft on the va]ve ZXhroughout
usage so ‘that an emergency shutdown can be made quickly. .
When the tee- hand]e is turned*c1OCKW1se, the working pressure will in-

‘% crease to the setting spec1f1ed by the manufacturer of the torch. The“torch

Xivalve shoud then be opened momentarily to ensure that the correct pressure

is available with the valve open’ This operation also serves to purge the
line. A‘slight drop in the gage pressure is common and may be compensated
for by turning the teeﬁipnd1e to increase the work1ng pressure. 0Once the
torch valve is closed, there will normally“be a s%qght increase in the work1ng
' pressure gage reading of one to three pourtds (Figure 15). .

The worker should pause and continue to observe both working pressure
gages with the torch valves closed. Any additional increase in working pres-_
sure should be cause for concern. This concérn is justified because a regula-
tor that allows the working pressure to “creep" upward is an indication that
there is a malfunction of the valve system (Figure 16). When "creeping" is
observed, the worker should immediately back off (caunferdlockwise) the tse-
handle, shut off the cylinder valve, and bleed the system by opening the

4~

‘- -
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Aruitoxt provided by Eic:

l .
CYLlNDER PRESSUR.E NEEDLE POSITION WHILE
GAGE (NS'T AFFECTED WELDING AND SEVERAL

BY JUMP) SECONDS AFTER TORCH
I§SHUT OFF

SHADED AREA
INDICATES

\ s
NEEDLE POSITION™
IMMEDIATELY
AFTER TORCH
IS SHUT OFF
LOW PRESSURE :
INLET (OUTLET) GAGE
FITTING
-OUTLET
REGULATOR FITTING
# sooy
[ 4 t '
. Figure 15. Needle jump. ¢
. A
* CYLINDER GAGE POSITION 5 MIN . NEEDLE MOVEMENT
PRESSURE * AFTER SHUTTING DUE TO.REGULATOR
. .GAGE LEAKING AFTER

GAGE .
POSITION 1 HOUR
AFTER SHUTTING
TORCH OFF

.LOW PRESSURE
{OUTLET) GAGE

Creep, occurrifig after
alerts the
.with creep, \

F1gu?‘e 16.
torch is. shut -off,
worker to malfunction.
the needle is steadily rising.

. ‘
torch valve.

The'regu-’
Jator should beimmedi——
ately removed fro\m ope’ra-
ti‘on,
ture of the malfunction,d
and ¥orwarded to' an autha-
rized repair station. v
The worker should

_periodically check the ",

welding unit for correct
Just .
as pressure too high .

working pressure.

(dver 15 psig) can be
hazardous with acetylene,

~too low a pressure-can

cause the f]ow of acety-
lene through the torch

to be too siow. A s]ow ‘
flow can be HaRrdous,

as acety]ene has a«fPame
speed (rate of burnypq)
of 330 feet per second.
If the flow of agety]ene'
is not sufficient, the
flame can start’ to bur® -
back inside the torch

<

"c1p and on into the torcr{,.
This condition is known
as "flashback" and usu-
ally is accompdnied by
a shrill hissing sound. '

_}f a flashback ‘occurs,
the flame shoqu be

tagged with the na-

N

/
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extinguished immediately by shutting off the oxygen FIR¥ (s1nce oxygen is

the material that supports the internal fire). The fue] gas shou]d then 5’
shut'off Each we1d1ng torch or regu]ator sh0u1d be supplied with flashback

_or reverse-f]oq“check valves in the torch so ‘that" flameg should not be able

to enter the hose.. However, after a. f]ashback has occurred, sthe torch aSSem-
bly should be- 1nspected 3} an authorized repair station before 1t'1s us ed
again. '

yleng regu]ator' Then the torch valve shoqu be opgned one fourth of the

~way, and the torch lighted With a standard torcﬁ'str1ker -The acetylene

valve should then be opened until 411 black soot disappears from the flame.
Thig sgtting will be the.optjﬁum flow rate Jf acetxlepe‘for the tip se]ected:
The oxygen can then be added to produse a neutral flame. '

Another operatfng‘ma]function common1y occurring is "backfire." This™
is usua11y caused by operating the tip too c1ose to the molten puddle, by
using incorrect pressures, or by having a contaminated tip or a loose tip
assemh]y Iflrepeated popp1ng/backf1re occurs, the torch should be 1nspected
for 1oose3301nts or poor operat1on mechan1sms <

?ips can*be kept clean by systemat1ca11y shutting off the fue] g9as f1rst

in each normal shutdownl This will a]low the oxygen to b]ow out any soot or
contaminants in the t1p\,‘I.§ver, the.techn1que wilT mask any slight 1eak in

"the acetylene valve that would .keep burn1ng if the oxygen werg shut off f1r§t.

The worker is responsﬁb]e not.only for safe operat10n of the gas we]dﬂng
unit, but alsé for, shutt1ng down and securing the equ1pment in a safe manner.
If the we1d1dg unit is not going to be used, or will be left unattertded for
other than a few miputes, the system should be b\ed. Ther cylinder valves of
bot The torch valves should

gen and acetylene should be shut off f1r

‘" “then pened to allow the trapped gas to escap . The tee-handle should
.then bé backed out (counterciockwise) and th t@w valve c]osed When the -

equ1pment is shut down in this’ manner, the regulator gages shouLd be on zero.*

— THe unit should then be protected from unauthor1zed use. When the worker

w1shes to use the oxyacéty]ene cutt1ng process other potential hazari? arise,

-

b
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, Ihe worker can enstire that the correct amount (volume) of gas ig” supp11ed:'
' to each size tip by first setting the correct operating pressure on the acet-
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The combination
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LEVER torch désign (Figure 17) g
= B = = = allows tha we]dirlg tips «
STANDARD TORCH 80DY to be replaced by a cut-
' Cow ) : ting_ head. The oxygen

[ ‘ . » s .

L4

preheat fldmes are now s
Figure 17. Cutting attachment for contr.oHed by.a valve
/ welding torch. : at mid-torch. The cyt-

ting ‘function of the

-

torth is controlled by a lever valve that introduces a siream or jet of oxy- ,
~&:gen at a high pressure into the molten metal. This resulds in a shower of
sparks exp10d1ng from the cut line. Since the shower of sparks can travel
great d1stances (40 #eet or mOre} the hazards of this Broc&ss warrant having
‘e a person to watch for fire. "The river of molten metal will burn or damage
hoses, machxnes, and even a seemingly impervious concrete floor. If the hot )
molten metal is allowed to come in contact with the concrete floor, the sudden

-

expa.ns‘ion of moistire in the f]oor wi‘ll cause particles of concrete and slag -~

" to explode in all direckions. - Y ':; -3
In addz@on, the worker must plan ahead tg ‘ensure that the mater1a1 that
: is peing cu offadoes not fall -and injure personnel or equrpmentq. <

Cuttf?i nto or welding on contain that have contained flammable mate-
ys

_rial &n tayse Yiolent exp]osians. g ach container must be treated as a
s “potentia1 hazard until properly cleaned.’ Proper cleaning may involve the use *
of steam, causPic so]uﬁon, or flooding with “inert gases such as C0z (carbon.
¢ dioxide). The additional precautiom, ‘of fﬂl}ﬂg the container w1th water will

v Hmw arﬁnt of vo]atﬂe mater1a1 present at the weld line.

er every welding or cutt1 ng operation h/as "been complefed, a fire watch

. should be ma1nta1ne‘d for at 1east one-half hour, to ensure that there are no
smoldering fires. ‘ ' . .
’ o 14
. - )
» R . - ‘
» o 4 v
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Lo
——— ACTIVITY 10: _ b
Supply the word or wofds to make the statement comp]etex
and true. ' N
1. A1l cylinder valves should be turned on
to avoid damage to the regulators.
2. Oxygen cylinder valves should be completely
to ensure leaks will not occwr around’
' thé_-?em ' ‘ . o>
3. Acetylene valves should be opened 0n1y '
turns to ensure a quick emergency shutdown.

* 4. A regulator that allows the working pressure to
keep increasing -is said to be nd
should be removed for repairs.
« 5. Flashback is gfccompanied by a . - sound. . ,_?’ :

6. List fpur hazards commonly encountered when .

'oxyacetylene cutting: - 'Yy
LN
- a. ' o
b. ‘ @
' c. '
" d. e

be learned and followed routinely.

.

v v

Identify the sequence of steps
involved ih setting up, lighting, and% hutt1ng
down the oxyacetylene welding process. .

—- -

The basic stepg for setting up the oxxacety]ene walding apparatus should
"To se¥ up the welding apparatus, these

steps should be carried out:

1.

2
3.
4.
5

Inspect the valve threads. . .
Crack the cylinder valve.

Inspect the regulators.

Attach thg regulators to the valves
Release the tension on the adjusting screws (tee-handle).

Page 26/S5SH-28
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!
"

keep acetylene at or be]ow 15 psig; and check to see that the area is free of
ignition sources.”

the following procedure:™ -, ° .
.1.. Open the torch fuel gas va]ve abbut one fourth turn. ~///
"\nght the t1p |
hAdJust the fue] gas f?ame .
Open—the torch oxygen~va1ve unti] a neutra] flame is obtained.
. \To shut down the we1d1ng apparatus, follow these procedures:
1. Shut off the torch valves. - LE
. 2. Close the cylinder valves.' A
3. Open the torch va]ves, and turn out the pressure-adjusting screw, then
. close the torch 'valves. ’
4. Uncouple the regu]atq; ",‘ 7 . '
5. Remove the regulators’ before moving the Cy11nders A . .

Open the cy]inderﬂvanes.

£y

(Thé preliminary leak check may be done
at this point.) ' '
Examine the hoses. ‘; ' -
Connect the oxygen hose- tq the oxygen regulator

SN

- : !

Connect the fuel hose to.the fuel Wpgulator.
Purge the lines. - ot L,

Ipspect the torch. o

Attach the hoses to the torch

Attach the proper head
damage, o0il, or grease before connect1ng
Check for 1eaks

AdJust the work1ng pressure and purge the 11nes
e
To light the torch, wear safety goggles; use a striker 1nstead of matches;

"tip; or nozz]e to the torch; inspect for

0bserv1ng these precaut1ons, light the torch acoard1ng to

-

Maintain a fire watch for at.least>one half-hour after operations

are completed. - ~
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ACTIVITY 1t

Numbervthe°following'steps in proper sequence:

. a.

in sequence

7 Examine the hoses.
Purge the -lines.- : - ‘

Adjust the working pressure and purge .the lines.
Inspect the regulators. ~
Check for leaks.

Attach thelreguLators to the valves.
Inspegt the valve threads.

Inspect. the torch. °

‘Connect the oxygen hose to the oxygen regulator.

Attach the proper head, tip, or nozzle to torch;
inspect for damage, 6il, or grease before cog;-
pecting. :

Crack the cylinder valve. .

Release tension on adjusting screws (tee-handle).. .
Connect fuel hose to fuel regu]ator
Open cy11nder valves. )
Attach hoses to torch. .
the steps for lighting the torch

¥

b,
___c.
_d.
e,
__.f.
—'\g.
___ h.
L i,
_d-
k.
.
_.m
__n
___o.
List,

a.

b.

Cm s
d N

-

Mark each step in the pair with alor 2,

according to
7

its sequence. ,

a.
- b.

C.

- Close the cylinder valves.

Shut off ‘the torch valves.

A~

Uncoup]e the regulator. )
Open the torch valves; turn out the pressure-
adjusting screw, and close the torch valves.
Maintain*a fire watch for at least one ha]f—
‘hour. .

‘Remove the regulators before moving the cy<
11nders :
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| OBJECTIVE WR:  List the personal protective clothing
| - required for safe Sbeﬁation of the oxyacetylene

R . |
.
’ . ! . |
|
b L]
¢ ' v » N . - . A\
X .

‘ ¢

N . . ‘

‘- : braéing and welding process. . _

&

v

Workers using the oxy-acg}y]ene Qe]dinglor cuttT™hg process ‘are respon- .
sible for protecting themselves and their fellow workers by keeping the )
“immediate welding area free from flammables and by maintaining sufficient
. ventilation, The mere burning of the oxy-acetyﬁéne.f]ame in a confined area - ,--
Tan use up the oxygkn needed for‘breathing.: In addition, welding or’ cutting
on painted or coated.surfates can produce toxic fumes. Parts that have been
i o]gdhed with chlorinated hydrocarbons, such as trichloroethane, and that have
/ been subjected to welding heat,'can produce pojsonou5°phosgene gas. ’ ’
-Neldiﬁg on galvanized metal will make the zinc coating volatile. In '
addition, use ofsthe 6000°F flame to fuse brass at 1600°F (brazgwelqing) can
resU]t.in overheating the 40% of zinc contenﬁ 6f the brazing rod and the
subsequent release of excessive amounts of zinc fumes. These fumes can cause
, ' zinc potsoning, with symptoms‘ of severe feve'r.',/ichﬂ,,]s, and exhaustion. ¢
v Many nuts and bolts are now cadmium-plated to prevent rust. This cadmium.
' " coating is made volatile during welding, and 1ike lead, can build up in the j
body to serious toxic Tevels. Us% of the 6000°F flame to hraze with silver
e alloys.melting \at 4300°F,‘6} soldering with alloys melting at 400°F, usually
leads to localized dverheating of the joints. Some brazing and soldering ’ -
. . materia]s-have’high percentages of cadmidmsép their compositioq. In addition,
the fluxes used with these processes contain large quantities of.f1uqrides
and chlorides. Adequate fresh air and local exhaust ventilation can help to
prevent exposure to thic fumes. Additional protection can be obtained by
the use of respirptaré&comp1ying with OSHA (OCCJEational Safety and Health
Admintstration) regulations. - . ' . :
The oxy-acetylene flame also gives offf low level ultraviolet rays; in : '
addition, the heat of the flames cause the eyé to be subjected to infrared ' ]
- heating rays. A shield or mono-goggie style (FiguFé 18) with filter lenses >
of shade number four or five should be used at all times. This mono-goggle "
design.,allows workers to wear thei; standard?safety glasses at all times; as s

«

a secondary precaution against popping métq1:or flying slag. Without the

. N -
| . . X 1 t
I
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o
"”/:;duced glare provided by, thie welding-and-
cutting Ywggles, the worker cannot-even |,
correctly see the neutral flame ‘igjed ‘

" for product1on of .acceptable we%ds Thus,,

workers who fail to use welding goggjes ‘

not on]y expose their eyes ,to permanent

-

. ' damage but. a]so cannot produce high qual_
style. L o ]All personal clothes should be as

flame-retardant as possible. Most of '
] today's synthetic materials melt readily agd should bé avoided. Yotton is®
« - .4good, but wool is-better. Wearing a specially treated over-garment and'high-
N top sho%s, keeping pants cuffs turned down and pockets #free of f]émmab]qs
such as matches, and keeping shﬁft-sleeves and -neck buttoned will minimize
burns. [If there is¥constant overhead welding or cutting, the worker should
be dressed in speciél flame-retardant or leather{safety equipment. Ldpg
leather gloves (gaunt]ets i?ou]d be used for all but the 1igMest oF};obs
(Figure 19). - : . )
: - ! 5 Safety shoes, a cap, and safety
_ glasseé should be a permanent part of
the worker's attire. Always usipg a
striker to ignite the torch rather
than using a match or lighter will
safeguard against burns to the hands.
3 Butane lighters have been associa-

ted with accidents fatal to welders..
In one corporation, two Such ,accidents .

Figure 19. Long leather' ,
-gloves (gqunt]ets?. . were reported within one sixty-day

period. In each case, an eﬁp]oyee
with a Z?tane lighter in his pocket was Qe]ding. When a welding spafk landed
on the Wighter and burned through the case, an explosion resulited. The
welders were killed by the explosion in both cases. -
Remember, shortcuts—in welding safety are dangerous. The wearing of per-
sonal protective equipment is an essential part of’the welding process.
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Complete the following: - / : ‘ .
,1. List five personal saféty items anyone working-with’
the fuel gas welding process ‘should wear.

’

T a o O o

t .

2. List two fumes encountered in welding that will be
detrimental to a worker's héq]th. '
a. *

-

OBJECTIVE 13: I&entify the major hazards .inherent in
using the shielded metal arc welding process

\'\ N

Arc welding is a process for-joining metals by means of the heat created

'by an electric arc. The pieces to be welded are placed in pos1t1on and the

intense heat of the electric arc, when applied to the joint, melts the metal.
Pressure may be applied, and filler meta]‘may be used. When the joint cools,
it becomes one solid piece. ; o
Shiedded welding is a form of arc we1d1ng,that uses gas and flux (a ot
substance used to promote fusion of the metals) to blanket the welding. It ‘
is used for joining‘meta1s.}hat oxidize readily at high temperatures (such as
copper, aluminum, and stainless steel). ' .
The American Welding Society lists eight separate welding processes
under- arc wé]ding. The most common of these processes encountered by the -
metal worker is the shielded metal arc welding (SMAW). This process uses the
heat. of an electric arc (10,000°F), to melt a consumabfe, coated &lectrode
and the base metal. This melting produces a«niitq?e that solidifies to form

a weld depos1t (FIgure 20).
‘ v_
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ELECTRIC HOLOER ’ ‘ - To ac®plish the .

foregoing feat, a power '
. sc,)gce capable of pro- .
) L & ducing 50 to 300 amps

' MOLTEN PUOOLE OF with voltages approach-
WELD AND BASE . ingﬁOO volts’is re-

MATERIALS
* WELD OEPOSIT quirecf. The worker

SHIELDING GAS
FROM COATING

must learn to control -

this current safely, in
PENETRATION

a brilliant arc.

/ - SRS INTO BASE METAL addition ltO ‘obse'rving ' 1

/ ", ' ’ and controlling a flow. ‘
; Figure 20. Shielded metal arc ~ of molten metal through
. welding (SMAW). \ .

. Obviously this process.{SMAW) will require special precautions to safe- -
“guard {he worker. The manufacturers who produce welding power sources have
! accdomplished their part through careful des1gn1ng to standards set by:the
National Electrical Manufacturers Association (NEMA). This organization en- B
sures that eagh welding power source is rated, qontains safety devices, and '
is approved by the Underwriters' Laboratores prior to its sale to the welding
industry. )
The welding industry uses alternating current (a c.) welding machines in
which the high line_voltage koutside power source) s transformed into usable

welding curfent. Typical welding currents are 50 to 300 amps with a maximum
) +open current voltage of 80 volts. ’

Each welding machine that receives its primary bower from the.high line
should,be thoroughly grounded and installed by a competent electrician. It
should have a disconnect box fused within the requirements stated on the ‘

Q machine nameplate. The machine should always be isolated (switched off) from
the po.\"ler whenever it is not in use.
Prior to activating the welding machine the workér must make sure the

we]dmg ground and the electrode holder are separated The worker must-be ' +- -

aware there will be between 80 and 100 volts potent1a1 between the electrode 4
* and the welding machine ground, or anything the ground is attached to. P
L J . - %
¢ - — | @
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ACTIVITY 13: — ‘ /

Supﬂly the correct words to make the following true
statemédnts complete. :
1. The most common arc we]der process used is the

. I
"2. The wdtkers using the SMAN'may,be gubjected to -
shock un]esg the welder '
is correctly installed. : ]
3. The SMAW ‘process pro{yceéra very brilliant - .
N 2 . .
4. The worker will be subjetted to ‘ Cow
— - from molten spatters. v
} 3 .
. OBJECTIVE 14: List the hazardous conditions breSent '
_) < in the average SMAN area. . -
o ‘ S .
A The potential (voltage) between the work piece and the electrode (and

the holder) is necessary for consistent establishment of the arc for welding.
Therefore, the worker must be sure tpatthe e]ectrode holder is proper]y
’ insulated and that the cables used fgr carrying the we1d1ng current are in-
sulated by a continyous coating fre€ from Cracks or cuts Any grounded ob-
ject coming in contact with the electrode, with bare portions qj~the electrode
holder, or with defective cableg will result in a concentrated arcing. This
'1ndiscrinﬁnafe arc could be disastrous if the arc occurred on highly pressur-
jzed cyTinders (such as oxygen) or on containers ca?rying f1ammable materials.
TF “worker shou]d also ensure that the work are¢_1s “free from wet or damp”
areas and 011y, greasy, or otherwise flammable matesials. The worker should
.also avoid getting hetween the -electrode, the holder, and the welder ground
without the p?SEectfon oquqng gloves (gauntlets). If the work area is wet
‘o or damp, electrical shock ‘can result. b ~ -
A1l bare fables should be replaced and bare machine terminals should
have insulating devices .installed. The worker should turn off power to the

welding machine while stringing cables above traffic areas. Stringing cables i
o UV |
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- ' © N r s . .
above ‘traffic areds’ ensures that the gables will not be physicaHy'abused by .
vehicle traffic. Anytime the worker must crawl into a 11m1ted access area

.
ey

to perform SMAW, an ass1stant shou]d be available for turn1ng the welding
“machine on or off’after,the worker ha$ gotten into pos1t1on to weld.

L4 -
-

t N ‘ . . .
] ACTIVITY 14:

Mark each. of the follbwing statements‘True or False. ’
. ‘ , 1. When the we1d1ng machine is turned on,
' any item that is grounded will have the
potential (voltage) to cause arcing. .

2. A wet area is a ‘safe work area.

3. Wspr{king an arc¢ on an oxygen cylinder Ce
can cause a violent explosion.

4. Welding oables -should not be run over by

————
—

vehicles such as fork trucks.

- b S |

OBJECTIVE 15: List the type of rays,present in the
welding arc and describe the methods of protecting . t. ‘

the worker,

- The most widely recognized, yet misunderstood hazard with any arc welding
process is the nonionizing radiation produced by the arc itself. Fey workers
realize that,the intensity of the ultraviolet rays and the infrared rays pro-

) duced by the arc arg the same as those that produce sunburn. With this arc”’
source between fQEEEEEE inches and a few feet from eyes and unprotected sking®
only a few minutes of 1pok3ng at the arc will result in a "flash", or arc-
burned. eyes and ékiwv When. such a burn occurs to“the eyes, within a matter of
hours the eyes feel gs if they are, filled with sand, and only medication dis- ‘\\

Vo pensed bj a physician will stop the "hurting." This condition can last from
24 to 48 hours and can,lead to lost time, to accidents, and to impaired night

~—wigion. . ° ’ )
Obviously, a person would ﬁot stand outside and look at the sun, so
- neither should a person look at the arc. However, ’man} innocent bystanders
do ‘get their eyes burned or "flashed" because the arc has reflected off a
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shiny surface beside other work stations, or off the sh1ny surface on wh1ch
the welding is being performed.

Fd

For temporary welding areas, the welder should erect a flash screen to
protect fellow workers. Many of the extraneous arc rays can be combéted by
the wearing of safety g]asse§ with colored (shaded) side shield and lens.
These "flash goggles" should be light enough®*that they may be worn safely in
the’ shop area, yet dark enough to protect the workers eyes againgt accidenfa1'

arc flashes.

L4

-V

1f the work area is used continuously for arc welding, the wai]s, ceiling,

3nd equipment should be painted with light-absorbing colors; but the colors
should not be so dark as to c?eate_a high contrast between the bright arc and
the dark areas. Additional protectipn can be provided by estab]ishing.“see~
through" protective curtains q]ong'walkways.énd aisles to 1essenAthe chance
of stray arc flashing. , . i .
Welders, or we]ders"he]ﬁers, who are in the immediate arc welding area
continuous]y must always be on guard; maximum protection for their eyes can -
be supp11ed by welding helmets. Such protective gear (Figure 21) must be f .
carefully maintained by the user to be sure that the correct filter glass
shade is used, and that no damage has occurred to the helmet or to its com-

ponents. The filter lens may be of glass or plastic but the he]met should

.
- . ' i

«

/

Figure 21. Welding helmets.

’
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\ ) A
always have a protective; disposable, clear lens in front of and bghind the
filter. Any-fi1tér lens of plated design should be handled and cleaned care-

, fully, as anj\_crapxng off of the protective coating can result in excessive
ray penetrat1on Ne]d1ng with  the helmet too close to the work can cause
warpage-of the helmet and a leakage of arc rays will occur. The need to be
closer than ‘14 inches may be an indication of vision problems. Werk is usu-
ally done at a distance of 14 to 18 inches.

As the size of ihe'SMAN electrode increases, so must the amperage re-
quired to melt off the electrode. With the increase in amperes comes an
increase.in the intensity of the arc rayé. SMAW using less than 150 amps
can be gone safely with a filter lens shade #10; other processes or larger
electrodes will require lens of #12 and #14 to be used. In no‘case should
shades 1ess than #10 be used. Never rely on oxyacetylene goggles forpro-
tect1on . R

Tab]e 1 below is a guide for the selection of the proper shade numbers
of filter lenses or plates used in welding. The table is taken from the’
pmerican National Standards Institute Standard 287.1-1979 on eye and face .

protection.

L} A )
-~
.
. . ’

TABLE 1. SELECTION OF SHADE NUMBER FOR WELDING FILTERS.

-

7 Suggested
. ' Shade
.Welding Operation ] Number*
. ,Sh1eﬂded Metal-Arc Ne]d1ng, up to 5/32 in (4 mm) electrodes 0 )
Shielded Metal-Arc Welding, 3/16 to 1/4 in ' '
(4.8 to. 6.4 mm) electrodes ‘ ' o 12
Shielded Metal-Arch Welding, over.1/4 in (6.4 mm) electrodes 14 ,
Gas Metal-Arc Welding (Nonferrous)- ' L j; oo
Gas Metal-Arc Welding (Ferrous) . 12
) | Gas Tungsten-Arc Welding LT T2 .
Atomic Hydrogen Welding | 12 -
* | Carbon Arc Welding - : 14
Torch Soldering - : 2 -
Torch Brazing ' 3 or 4
Light Cutting’ up to 1 in (25 mm} - . 3ord

‘ ' Page 36/SH-28
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Suggested
B : ‘ Shade |

1A ! - MWelding Operation Number*,
Medium Cutting, 1 to.6 in (25 to 150 mm) " “4ors5s
Heavy Cutting, over 6 in (150 mm) °. ] 5 or 6
Gas Welding (Light) up to 1.8 in (3.2 mm) 4bors
Gas Welding (Medium) 1/8 to 1/& in (3.2 to 12.7 mm) " Soré6
| Gas Welding (Heavy) over'1/2 in (N2.7 #q) : " 64r 8

larly under different current densities, materials, and welding pro-

by. thg filter platecorplens when chosen to' atlow visual acuity
stidl remain in excesé’of the needs of eye filter protection. Filter

for protection from the.arc-welding processes.

" - Note: .In gas welding & oxygen cutting where the torch produces
: a high yellow light, it is desirable to use a filter lens
that absorbs the yellow or sodium line in the visible
light ‘of the operation (spectrum). . )

*The choice of a filter shade may be made on the basis of visual acuity
- and may therefore vary widely from one individual to another, particu-

cesses. However, the degree Qf protection from radiant energy a forded

plate shadés~4s low as shade 8 havé proven suitably radiation-absorbent

When one ig welding outside §n bright sunlight, tie 1essenedrcontéast
" in light willeresult Jin less danger from arc flash; welding indoors or at

night will.result in greater cpntrast, ang’thus more ar¢ burns.

The worker must protect any exposed skin by buttoning shirt collar and

shirt sleeves. Work clothes should not be light in color, as they will !egd .

“to reflect the arc rays up under the helmet. Repeated burning of -the sk
by the ultraviolet rays has-been proven to cause cancer of the skin. Th
weariﬁg of contact lenses during welding is not recommended. Due to the

in

e

spatter and slag involved in SMAW, wearing safety glasses behind the helmet

is a good safeguaﬁd. Some authorities recommend shaded safety g]assés to help

guard againstiflash exposuré. However, if the wgrk area is"Somewhat dark,

the worker i;\]ike]y to remove shaded safety glasses to inspect‘;hé work and
y ; L

is then vulnerable to eye ingury. -~ .
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. *' aware of thes® two hdzards. The electrode coating also conta1ns ﬂux;ng g
. " r a =

_ ACTIVITYJS, b
Comp]ete the fol‘lowmg exercLses

» ) ' T. .L1st the two types of rays ‘preseht in the arc. "
. a. - N .
. ’ ‘ b ‘ - — K . -
oo T ‘ 2. List the minimum and®aximum shades of #jlter ¢ )
‘: o “lens used for SMAW # ) .
~ et ' ,.a. RS + R -
o0 b : - . ' S
D ) 3. The welder's eyes, face, andmeck is protected X ’
N ;. bya._ S
, s & Itisa good safety pract1ce to wear o :
K . T @asses undera the helmet. L S _/ L
J/ - .. N

N ¥ . - v
\ 4 = . -

‘OBJECTIVE Al H . Ljst the safety hazards gommon to the
SMAW area. .

A - . . -

A i ~
i “

The concentration'.of several arc welders or of rep tive ; elding opera-

t1ons should warrant the estabhshmen.t of a special permanent we du!; area
that should 15'01 te the genera] pubhc from the hazards, of we1d1ng A.per-

. _manent 1ocat1on will also allow spec1a1 cons1derat1on for wall, coatmgs that
«% + absorb the &rc and ¥or a safety plan for removal of hazards, flammables, or
. GQ@ housekeepmg rules for the. storage"
permanent cable 1ocat1ons, fire watch, and other safeguards can
§ Y .
The SMAW process requ1res‘we1’1 des1gned ventﬂahon systems to prevent
several hazards. The worker may be subJected to 1arge amounts of/ smoke from
. - the arc, or td the chemi ca1 “changes in “the atmosphere that result as the .

electrode apating, the: core w1re, and any surface coat1 ngs are consumed (d\e\
! “ compose(tfby the arc) The SMAW generates s1gmf1cant amounts of ca\*bon* d1oxr
_ﬂde (-COz) and small amounts' of carbon monoxide’ '*and the uorker shoutd be -

/ . .
St . ) . | - et
N . . ~" ’ o
¢ 2™ oA o :
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agents and cellular fibers. As noted on each box of SMAN e1ec§rodes, exces~
sive amounts of smoke in f1ned areas ‘can be detr1menta1 to the worker's (‘
hea]tﬁx Because of this hazard, the standard w‘ﬂd1ng statddn $hould be .
designed to pull the welding smoke down and’ away from thei’prker, not up’padt
the worker's breathing area. (The dedign of we1d1ng ‘stations shoyld be cogr-
dinated with OSHA standards through the company safety'officer, with a review

. of the American Conference Qf Governmental Industrial Hygienist design data
V-5-416.0 and .1.) e ' o

" The worker shou]d be aware that welding on some mater1a1,s hazardous.

Arc we1d1ng on ga]van1zed steem, cadmium-plated parts, brasses® bery111um

alloys, pa1nted meta]s, and nickel or stai‘]ess steels will resu]t in meta]

fumes and-dangerous gases being produced.’ The worker should review the
amount of contaminants and the 1ength’of exposqre'carefu]]y,'and request per-
“sonal respiratory protection when needed. * .

1f workers ark doing light welding (less "than 150 dmps with 1nte;m1tteat
arc t1mes), they may 4ear standard.long-sleeved work clothes’and still obtain
suff1c1ent protect1on Workers using over 150 amps and anyone gerformiqgt
out-of- pot1t1on welding must wear protective‘coatihg such as. leather bibs,
sleeves or Jackets that are capab]e of taking the molten metal spray Long
gaunt]ets (g]oves) of leather design are mandatory, and safety shoes with

def]ect1~e shields are recommended.

»

NS © ACTIVITY 16:

Comp]ete the fo]]ow1ng exerc1;e

1. 'Name four of six safety hazards found in the SMAW
working eqy1ronment. .
a. ’ s
b. '
“C.

. d. | ,

List the protect1ve C th1ng and equipment requ1red
for safe SMAW.
a.~
b-

-~
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OBJECTIVE 17: Identify-the specific hazardous conditions
encountered when using.various other welding processes.

I

As workers progr‘ss in know]edge and skill, they w111 encounter other

arc welding processes that'have specific hazards peculiar to that process.

v . ]
/__/"\- t .

FLUX CORE ARC WELDING

" The flux core arc welding (FCAN) process has a cont1nuous, sem1autoﬂat1c
feed electrode with flux on the ipside of the wire. This process is capable
of utilizing high currents of 200 to 300 amps on an ‘electrode of 1/16" diam-
eter. * The.arc action is accelerated and w111 require a filter lens of #12.
dd1t1on, smoKe, extractors “that are attached to the welding gun
e-worker also must deal with wire feed and accessories that

\
* ]

. contdin 110 volts a.c.

'y

‘\QAs TUNGSTEN ARC PROCESS (GTAW)

The gas tungsten ar't process (GTAW), commonly referred to as Heliarc or®
TIG, uses a nonconsumable. electrode of tungsten or tungsten ai]oy and the
inert gas Argon"b cover and protect the weld. Although the: amperages used
are lower (100 amps), the arc emys are-more intense dUe to the, lack of smoke
to reduce the glare. A #11 filter shoqu be used for steel and stainf¥ss
steels. Thg reflective surface o# aluminum and the h1gher amperages .will

" negd a #12 lems. The GTAW process also uses a high frequency current for arc
starting, and can produce painful shock and burns. Gloves should be used at

all t1mes, and the c]ose positions used for normal seated we1d1ng will accel-
erate arc burns through thin-shirts. In,addition, the arc reattion on the

.o . {
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1

. ¥i ’ * T
. argon and on the air in the room results in g higher concentration of ozone,

"w

?

B

a hfgh]y toxic and’irﬁitating‘gas.“ e : 1

6AS 'METAL ARC PROCESS - o A

°

The gas metal arc, process (GMAW) eomhdh]y referred to as MIG or wire.
it uses a gaseous shield. However, the

welding, is simitar to Giﬁw i
covbr gas is usua11y a mixture of -argo
be 100% CO.. Th1s,gas, along with the[ fur
will necessitate a well ventilated wor

and <arbon dioxide (C0.), or it may

r chemical breakdown in the arc,

~ -

AIR CARBON ARC BOUGING, PROCESS” $& .

-

The air carboq~arc goug1ng é?%&eys*Ws ga1n1ng popu]ar1ty over the oky-

~acetNene torch, for metal remeal on repair welds. This process uses"l'arc

between a carbon electrode and the base metal?to 1nstantaneous1y establish a
mo]ten puddle. A Jet of compressed a1r is then a1meq.at the puddle, resu1t1ng
in the M8 ten metal's being ‘o}ownr fmm the, a,rea This process fequires @
filter of either #12 or #14 and will squ1
feet, depending on.the a1rqigsgsufﬁi iLn a
tive equipment, ear protect1on«sh9u1d ‘be Worn.during all" Qperat1ons The
standard safety nrecaut1ons ;for cgmpressed a1¥ also al.]y ‘

To be successfu] in a éareeh the worker must not only be capable of -

ggxng.the work of aﬂprofess1ona1 but must a&t like -one. This involves Z/9r6>!
ing aga1nst horsep?ay and other unsgfe cond1t1ons that m1ght H*iect ones 1f or

» l
fellow workers. - .o C. . {

e 4

_ ACTIVITY 17: ——— !

I

mol ten. metal from -ten to twenty '
Z\.ion to leather perspna1 protec-

Comp]ete th&fol Toming exgrcxses e
1.. List two hazards' common to fCAN.

a. . : . .
. . R ’ ,
e T : B ~
2. List three haza;ds commpn'to GTAN. e SRR
. a. A ‘ v
L4 . ¢ . N . . ad N
. b. . e . .
C' .'n ‘ . . " ) ~
4 “ - ) Vd
. B j a \ SH-28/Page 41
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3. List two hazards common to GMAW. \ . .
s ® a. { “

. A

b. V¢ ~ . ‘ :
v h]

4, List three hazards common to carbon arc gouging..

A [ 2 a. - :
b.
. C.

4 *
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g __ ANSWERS TO ACTVITIES

ACTIVITY 1 R ~

I1.- Fire. )
A. Flying spark,s.' ' , .
B. Flying pieces of molten metal.
C. Hot metal. .-

IV. Radiant Energy.

&y

A, - UIEravio]et rays.

B. Infrared rays. . - .~
V. : : > .
A. 1. Carbon monoxide. .
2. Carbon dioxide. ’ 4
3. {h‘trous fumes.
B. 1. Nitrous gases. = : J—
-~ '2. Carbon monoxide. ' . ) >
3. Ozone. it A
C. 1. Cadmium °~
2. Lead’ » '
3. Zinc ‘ L
4. Beryllium.
5. Arsenic. , .
*6. Fluorides. . ‘ ' e v
7. Cyapide. - , . '
ACTIVITY 2 b )
1. Fiftgen. . 0
2. Unstable. . ¢ - .ol
3. Gas. . T - o
ACTIVITY 3 LT
1. a. Upright. R o
b. Soapy water, other liquid leak checks. | o N '
c. Copper. o ‘
d. Removed.' . Al
.' ) N .
: ’ SH-28/Page 43
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2.0 1. D.

2. B.

3. A

4. E.

5. C.

6. F. i
ACTIVITY 4 .
Any three. '
1. a. Bt

. b.. Grease. .
. C. Dirts. )

d.  Fabrics. '
2. True. S
ACTIVITY 5
1. 2500.
2., Hissile.
3. Cap. ‘
4. The Department qf?%ransportation (DOT).
ACTIVITY 6
1. Reduce; maintain
2. Single. ’
3.  Two:
ACTIVITY 7 ,
1. d. J
2. a. )
3. a.
ACTIVITY 8
1. True
2. ,T}ue )
3. True.
4. False. ° s B

.47
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ACTIVITY 9
1. & Torch hand. 7 |
“b. Torchtip adapter. .
c. The tip itself. ) . .-

2. Pressurize the unit and paint each joint with leak testing compouﬁd{
or pressurize,fhe system, turn off the cylinder valve and watch for
drop in pressure. N

ACTIVITY 10

1 S]bw]y.

2 Opened. °

3. 1/4 to™ 172, ) ; :
4. Creeping. . ‘ -
5 Hissing. //

6 a. Molten slag, sparks,

b. Burnt hoses. ’

J
c. Popping concrete floors. x
d. Falling cutoffs.
ACTIVITY 1 . -
1. a. 7 '
b. 10
c. 15
. d. 3 ' '
e. 14 .
f. 4
g. 1 . )
h. 11 . .
io8 - " '
joos, . E
k 2 ) ,
- 1. 5 :
oM 9 - - )
" n 6 : ) . ) - ) - v
a,

12° -

) ’ ’ ’ ' v
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2. a. Open torch fuel gas vdlve about 1/4 turn.
s ‘b.' Light tip_./' ' '
. ‘c.  Adjust fuel gas flame. )

d.  Open.torch oxygen valve until neutral flame is obtained.

3. a1 ' ' ‘
b. 2

S 3
— c. 2
d. 1 e -
. e. 2.

£, / . P

ACTIVITY 12 S “ L

1. a. Safety shoes.. '
b A cap. L —
c Safety glasses.
d. s thers. ’ ,
e. Z:nﬂet leather gloves. ,

2. (Any two) \' .
a. _Zinc poisoning.
b.  Phosgene gas. 7 L .
c. Cadmium poisonﬁng. C ,

ACTIVITY 13 .

1. Shielded metal arc welding.

) 2. Electric. )
3. Arc. -
| 4. Spray, . . .
e ACTIVITY 14 . ‘
. b True. ) o

2. False. . !

3.  True. -

4. True. '

s ACTIVITY 15
¢ " 1. a. Ultraviolet.

'b.  Infrared.

2.
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‘ v

’ ‘ 2. a. #Ml‘(da:ker). .
b. #10 (lighter):

3.  Helmet. v .
P 4. Safety.

. «

ACTIVITY 16~ < "
(Any four) . _
1. ‘a. 'Volatiﬁ;-matergals. . .
b. _Wet surfaces. _ %
c. Smoke inhalation. 2t
d Metal .pisoning. . . .o
e Mo]ten'meta1 spray. © oy |
f. Asphyx1at1on -

2. a. Long gauntlet 1eatH‘r g]oves
- b Welding hélmet. v ¢
< Leather sleeves or Jasget. i

d Safet) shoes.” f ‘ \\\\_§

e Saféty glasses. - © - -

f Caﬁ% oc_hard fhats when requireh. : . ' -
g. Flame retardant™work,clothes, . .

4

ACTIVITY. 17 ) ’

1. Excessive smoke.

[« 1]

Brighter arc,

Unfiltered arc glare.

. - High frequency current. -

High concentrations of ozone

ﬂ1gh concentrations of CO.. ’ , )
Accegsories with 110 volts a.c. N

Brighter arc.
Compressed air.

w
0O o oo T o OH T e O

Noise.

— [ ’
: ( ) ) SH-Z% '




