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CHAPTER 3
PRINT READING AND WELDING SYMBOLS

Section |. PRINT READING
3-1. GENERAL

a. Drawings. Drawing or sketching is a universal language used to convey al
necessary nformation to the individual who will fabricate or assemble an object.
Prints are also used to illustrate how various equipment is operated, maintained,
repaired, or lubricated. The original drawings for prints are made either by di-
rectly drawing or tracing a drawing on a translucent tracing paper or cloth using
waterproof (India) ink or a specia pencil. The origina drawing is referred to as
a tracing or master copy.

b. Reproduction Methods. Various methods of reﬂroduction have been developed
which will produce prints of different colors from the master copy.

_ (1) One of the first processes devised to reproduce a tracing produced white
lines on a blue background, hence the term “blueprints’.

_ (20 A patented paper identified as "BW" paper produces prints with black
lines on a white background.

(3 The ammonia process, or “Ozalids’ , produces prints with either black,
blue, or maroon lines on a white background.

(4) Vandyke paper produces a white line on a dark brown background .

ot g;)t_ Other reproduction methods are the mmeograph machine, ditto machine, and
photostatic process.

3-2. PARTSOFA DRAWING

a. Title Block. The title block contains the drawing number and al the
information required to identify the part or assembly represented. Approved mili-
tary prints will include the name and address of the Government Agency or organiza-
gon preparing the drawing, the scale, the drafting record, authentication, and the
ate.

b. Revision Block. Each drawing has a revision block which is usually locat-
ed in the upper right corner. All changes to the drawing are noted in this block.
Changes are dated and identified by a number or letter. If a revision block is not
used, a revised drawing may be shown by the addition of a letter to the origina
number.

~c. Drawing Number. All drawings are identified by a drawing number. If a
print has more than one sheet and each sheet has the same number, this information
Is included in the number block, indicating the sheet number and the number of
sheets in the series.
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3-2.  PARTSOF A DRAWING (cent)

d. Reference Numbers and Dash Numbers. Reference numbers that appear in the
title block refer to other print numbers. When more than one detail is shown on a
drawing, dashes and numbers are frequentl)é used. If two parts are to be shown in
one detaill drawing, both prints will have the same drawing nunber plus a dash and
an individual number such as 7873102-1 and 7873102-2.

e. Scade. The scale of the print is indicated in one of the spaces within
the title block. It indicates the size of the drawing as compared with the actual
size of the part. Never measure a drawing--use dimensions. The print may have
been reduced in size from the original drawing.

~ f. Bill of Material. A specia block or box on the drawing may contain a

list of necessary stock to make an assembly. It also indicates the type of stock,
size, and specific amount required.

3-3.  CONSTRUCTION LINES

a Full Lines JA, fig. 3-1). Full lines represent the visible edges or out-

lines of an object.

Hidden lines are made of short dashes which

c. Center Lines (B, fig. 3-1). Center lines are made with alternating short
and long dashes. A Tme throughn the center of an object is called a center line.

d. Cutting Plane Lines [B, fig. 3-1). Cutting plane lines are dashed lines,
generally of the same width as the full lines, extending through the area being
cut. Short solid wing lines at each end of the cutting line project at 90 degrees
to that line and end In arrowheads which point in the direction of viewing. Capi-
tal letters or numerals are placed just beyond the points of the arrows to desig-
nate the section.

~e. Dimension Lines (A, fig. S-IID._ Dimension lines are fine full lines ending
In arrowheads. They are used to Indicate the measured distance between two points.

f. Extension Lines (A, _fig. 3-1). Extension lines are fine lines from the
outside” edges or Intermediaie points of a drawn object. They indicate the limits
of dimension lines.

. Break Lines (C, fig. 3-1). Break lines are used to show a break in a draw-
ing~and are used when 1t Is desired to increase the scale of a drawing of uniform
cross section while showing the true size by dimension lines. There are two kinds
of break lines: short break and long break. Short break lines are usually heavy,
wavy, semiparallel lines cutting off the object outline across a uniform section.
Long break lines are long dash Sﬁarallel lines with each long dash in the line con-
nected to the next by a “2” or sharp wave line.
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Figure 3-1. Construction lines.

Section 1. WELD AND WELDING SYMBOLS
3-4. GENERAL

Welding cannot take its proper place as an engineering tool unless means are provid-
ed for conveying the information from the designer to the workmen. Welding symbols
provide the means of placing complete welding information on drawings. The scheme
for symbolic representation of welds on engineering drawings used in this manua is
consistent with the “third angle” method of projection. This is the method predomni-
nantly used in the United States.
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3-4. GENERAL (cont)

The joint is the basis of reference for welding symbols. The reference line of the
welding symbol (fig. 3-2) is used to designate the type of W§d to be mage, its
location, dimensions, extent, contour, and other supplementary information. Any
welded joint indicated by a symbol will aways have an arrow side and an other
side. Accordingly, the terms arrow side, other side, and both sides are used here-

in to locate the weld with respect to the joint.
FINISH SYMBOL GROOVE ANGLE; INCLUDED

ANGLE OF COUNTERSINK
CONTOUR SYMBOL FOR PLUG WELDS
ROOT OPENING; DEPTH OF E‘ILLING\

FOR PLUG AND SLOT WELDS

EFFECTIVE GROOVE WELD SIZE \E LENGTH OF WELD
A / PITCH (CENTER-TO-CENTER
< "

DEPTH OR PREPARATION; SPACING) OF WELDS

STZE OR STRENGTH
FOR CERTAIN WEIDS | = <«-—rF1ED WEID SsyMBOL

SPECIFICATION § 1 /{ g n “E } ' 4 ARROW CONNECTING
PROCESS, OR '\T\ (E) b o° L-P REFERENCE LINE TO
= / /{ g é"’ ! MEMBERSégEJOINT
(=)
fas] ﬁ G J N

TAIL — V= 0 \
N’
TATL, OMITTED WHEN (N) WELD-ALL~-AROUND SYMBOL
NUMBER
P

REFERENCE IS NOT USED)
OF SPOT OR REFERENCE LINE
BASIC WELD SYMBOL —

PROJECTION WELDS
OR DETAIL REFERENCE ELEMENTS IN THIS
AREA REMAIN AS
SHOWN WHEN TAIL

AND ARROW ARE
REVERSED

Figure 3-2. Standard locations of elements of a welding symbol.

The tail of the symbol is used for designating the welding and cutting processes as
well as the welding specifications, procedures, or the supplementary information to
be used in making the weld. If a welder knows the size and type of weld, he has
only part of the information necessary for making the weld.” The process, identifi-
cation of filler metal that is to be uSed, whether or not peening or root chipping
is required, and other pertinent data must be related to the welder. The notation
to be placed in the taill of the symbol indicating these data is to be establish

by each user. If notations are not used, the tail of the symbol may be omitted.
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3-5.  ELMENTS OF A WELDING SYMBOL

A distinction is made between the terms “weld symbol” and “welding symbol”. The
weld symbol (fig. 3-3) indicates the desired type of weld. The welding symbol
fig. 3-2) is a method of representing the weld symbol on drawings. The assembled
“welding symbol” consists of the following eight elements, or any of these elements
as necessary: reference line, arrow, basic weld symbols, dimensions and other
data, supplementary symbols, finish symbols, tail, and specification, process, or
other reference. T ions of welding symbol elements with respect to each
other are shown in [figure 3-2.

PLUG SPOT
FILLET| OR OR SEAM
SLOT | PROJECTTION

N O |& Q-WT[H

BACK OR | MELT |surracmng L F-ANGE
BACKING | THRU CORNER

SQUARE v BEVELl U J |FLARE - V|FLARE -BEVEL
1 [y . ~ e 1 o
HINAV [NV NI
BASTC ARC AND GAS WELD SYMBOLS
Wf':'l'..DALl'..FLAG CONTOUR
AROUND TOWARD TAIL
FIELD WELD FLUSH CONVEX CONCAVE
O I |—|" v

SUDDT EMENTARY SYMROT S
Sve ekl ndd S LSVl

3-3. Basic and supplementary arc and gas weld symbols.

3-6. BASICWELD SYMBOLS
a. General. Weld symbols are used to indicate the welding processes used in

metalséoining operations, whether the weld is localized or “all around”, whether it
Is a shop or field weld, and the contour of welds. These basic weld symbols are

summrized below and illustrate in figure 3-3.
b. Arc and Gas Weld Symbols. See figure 3-3.
c. Resistance Weld Symbols. See figure 3-3.

d. Brazing, Forge, Thermit, Induction, and Flow Weld Symbols.

(1) These welds are indicated by using a process or specification reference
in the tall of the welding symbol as shown In figure 3-4.

P N /
/ \A 2 B3S/

(2) When the use of a definite process is required (fig. 3-5) ,
be indicated by one or more of the letter designations shown In |tables 3-1| and
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3-6. BASIC WELD SYMBOLS (cont)

Qi - AU v

Vi

Figure 3-5.

(3) When no specification,

symbol,

the tail may be omitted

[

\- Lo

Definite process reference.

<G'1’Aw

Process or other reference is used with a welding

rd

Figure 3-6. No process or specification reference.

Table 3-1. Designation of Welding Processes by Letters*

3-6

Brazing
Torch brazing

[\ X ~avrhesn —avs
Lw’m caroon—axrc

Furnace brazing

hea
AJA

~ 3T
AL L2

Induction brazing
Resistance brazing

Dip brazing

Block brazing

Flow brazing
Flow welding

Resistance welding

Flash welding
Upset welding

Percussion welding

ITnchye+inn wtelAing

Al IAAL L ALLA L VR A AL SNy

Arc welding

Bare metal-arc welding

Stud welding

Gas shielded stud welding

[ol0) e G O - I R P

SUGnErged arc we.l.u.uxg
Gas tungsten-arc welding
Gas metal-arc welding
Atamic hydrogen welding
Shielded metal-arc welding
Twin carbon-arc welding
Carbon-arc welding

Gas carbon-arc m'lrhng

LR Anra s’ e S

Shielded carbon-arc welding
Flux cored-arc welding

Ny
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Table 3-1. Designation of Welding Processes by Letters* (cont)

Letter
Welding Process Designation
Thermit welding
Nonpressure thermit welding NTW
Pressure thermit welding PIW
Gas welding
" Pressure gas welding PGW
Oxyhydrogen welding OHW
Oxyacetylene welding OAW
Air-acetylene welding AAW
Forge welding
Roll welding RW
Die welding DwW
Hammer welding HW

*The following suffixes may be used to indicate the method of applying the above

processes:

Autamatic welding
Machine welding
Manual welding
Semi-autanatic welding

NOTE

LERE

Letter designations have not been assigned to arc spot, resistance
spot, arc seam, resistance seam, and projection welding since the

weld symbols used are adequate.

Table 3-2. Designation of Cutting Processes by Letters*

Letter
Cutting Process Designation
Arc cutting AC
Air-carbon-arc cutting AAC
Carbon-arc cutting CaC
Metal-arc cutting MAC
Oxygen cutting oC
Chemical flux cutting FOC
Metal powder cutting POC
Arc-oxygen cutting AOC

*The following suffixes may be used to indicate the methods of applying the

above processes:

Autamatic cutting
Machine cutting
Manual cutting
Semi-autamatic cutting

LERE

3-7
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3-6. BASICWELD SYMBOLS (cont)

e. Other Common Weld Symbols. ~ Figures 3-7 and 3-8 illustrate the weld-all-
around and field weld symbol, and redstance spot and resistance seam we?ds.

oy N

Figure 3-7, Weld-all-around and field weld symbols.

—_— e e = — e — e - — ]

Figure 3-8. Resistance spot and resistance seam welds.

f. Supplermntary Symbols. These symbols are used in many_welding processes in
congestion with welding symbols and ‘are used as shown in figure 3-3, p 3-5.

3-7.  LOCATION SIGNIFICANCE OF ARROW

a. Fillet, Groove, Flange, Flash, and Upset welding_symbols. For these sym-
bols, the arrow connects the welding symbol reference Tine to one side of the joint

and this side shall be considered the arrow side of the joint (fig. 3-9). The side
opposite the arrow side is considered the other side of the joint (fig. 3-10).

e

DESIRED WELD SECTION OR END VIEW

Figure 3-9. Arrow side fillet welding symbol.

Sl

SECTION CR END VIEW

Figure 3-10. Other side fillet welding symbol.

3-8
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b. Plug, Slot, Arc Spot, Arc Seam, Resistance Spot, Resistance Seam., and Pr(k))-I
symbo

jection Welding Symbols. For these symbols, the arrow connects the welding syn
reference line to the outer surface of one member of the joint at the center line

of the desired weld. The member to which the arrow points is considered the arrow
sidemember. The other member of the joint shall beconsidered the other side

member (fig. 3-11).

DESIRED WELD SECTION OR END VIEW PLAN OR ELEVATION
A - PLUG WELDS ON ARROW SIDE OF JOINT.

DESIRED WELD SECTION OR END VIEW
B - SLOT WELDS ON ARROW SIDE OF JOINT.

Plug and slot welding symbols indicating location and dimensions of

the weld.

c. Near Side. When a joint is depicted by a single line on the drawing and

the arow of a welding symbol is directed to this line, the arrow side of the joint
Is considered as the near side of the joint, in accordance with the usual conven-

tions of drafting (fig. 3-12 and 3-13).

4 — "

Figure 3-11.

DESIRED WELD TOP VIEW
Figure 3-12. Arrow side V—groove welding symbol.
DESIRED WELID TOP VIEW
Figure 3-13. Other side V-groove welding symbol.

Near Member. When a joint is depictd as an area parallel to the plane of

d.
projection in a drawing and the arrow of a welding symbol is directed to that area,
the arrow side member of the joint is considered as the near member of the joint,

in accordance with the usual conventions of drafting (fig. 3-11).
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3-8. LOCATION OF THE WELD WITH RESPECT TO JOINT

a Arrow Side. Welds on the arrow side of the joint are shown by glacing the
weld symbol on the side of the reference line toward the reader (fig. 3-14).

/_TT/—IT\/

Figure 3-14. Welds on the arrow side of joint.

b. Other Side. Welds on the other side of the joint are shown by placing the
weld symbol on the side of the reference line away from the reader (fig. 3-1%),

/_LAL/_IZ_/\

Figure 3-15. Welds on the other side of joint.

c. Both Sides. Welds on both sides of the joint are shown by placing weld
symbolS on both sides of the reference line, toward and away from the reader

- K

Figure 3-16. Welds on both sides of joint.

d. No Side Significance. Resistance spot, resistance seam, flash, and upset
weld symbols have no arrow side or other side significance in themselves. altﬁough
supplementary symbols used in conjunction with th mbols ;ne?/.have such signifi-
cance. For example, the flush contour S}/mbol fig. 3-5}) IS u in conjunction
with the spot and seam symbols (fig. 3-17) to show thai the exposed surface of one
member of the joint is to be flush. Resistance spot, resistance seam, flash, and
upset weld symbols shall be centered on the reference line (fig. 3-17).

FLUSH OONTOUR SYMBOL

N

Figure 3-17. Spot, seam, and flash or upset weld symbols.

3-10
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3-9. REFERENCESAND GENERAL NOTES

a. Symbols With References. When a specification, process, or other refer-
ence is used with a welding symbol, the reference is placed in the tail [fig. 3-4,
p 3-5).

b. Symbols Without References. Symbols may be used without specification,
process, or other references when:

(1) A note similar to the following appears on the drawing: “Unless other-
wise designated, all welds are to be made in accordance with specification no....”

_ (2) The welding procedure to be used is described elsewhere, such as in shop
instructions and process sheets.

c. Generad Notes. General notes similar to the follwing may be placed on a
drawing to provide detailed information pertaining to the predominant welds. This
information need not be repeated on the symbols:

(1) “Unless otherwise indicated, all fillet welds are 5/16 in. (0.80 cm)
size.”

(2) “Unless otherwise indicated, root openings for all groove welds are 3/16
in. (0.48 cm).”

d. Process Indication. When use of a definite p requiri_lthe process
nay beé indicated by the letter designations listed in [tables 3-1 and [3-2
fié. 3-5| p 3-6).

e. Symbol Without a Tail. When no specification, pr r other reference
is used with a welding symbol, the tail m%ag/ be omittedpdfig. 3-6| p 3-6).

3

3-10. WELD-ALL-AROUND AND FIELD WELD SYMBOLS

a. Weds extending? Wy around a joint are indicated by mans of the
weld-all-around symbo -4, p 3-8). Welds that are completely around a joint

which includes more than one type of weld, indicated by a combination weld symbol,
are also depicted by the weld-all-around symbol. Welds completely around a joint
in which the metal intersections at the points of welding are in more than one
plane are also indicated by the weld-all-around symbol.

b. Field welds are welds not made in a shop or at the place of initial construc-
tion and are indicated by means of the field weld symbol (fig. 3-4, p 3-8).

3-11
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3-11. EXTENT OF WELDING DENOTED BY SYMBOLS

a. Abrupt Changes. Symbols apply between abrupt changes in thedirection of

E{I‘F a%%HW%y%bé? ng.0§§§",“ pof3_f%zi\tclglng o{. dimension lines, exceptwhen the weld-

. b. Hidden Joints. Welding on hidden joints may be covered when the welding
is the same as that of the visible joint.” Thedrawing indicates the presence of
hidden members.  If the welding on the hidden joint iS different from that of the
visible joint, specific information for the welding of both must be given.

3-12. LOCATION OF WELD SYMBOLS

a  Weld symbols, except resistance spot and resistance seam, must be shown only
on the welding symbol reference line and not on the lines of the drawing.

yeld symbols may be placed directly at

b. Resistance spot and resistance_seam
, P 38).

the locations of the desired welds

3-13. USE OF INCH, DEGREE, AND POUND MARKS
NOTE

Inch marks are used for indicating the diameter of arc spot, resistance

spot, and circular projection welds, and the width of arc seam and resis-
tance seam welds when such welds are specified by decima dimensions.

In general, inch, degree, and pound marks may or may not be used on welding sym-
bols, as desired.

3-14. CONSTRUCTION OF SYMBOLS

Fillet, bevel and J-groove, flare bevel groove, and corner flange symbols
shall be shown with the perpendicular leg always to the left (fig. 3-18 ) .

. "\ jﬁ

Figure 3-18. Construction of symbols, perpendicular leg always to the left.

b. In a bevel or Jgroove weld symbol, the arrow shall point with a definite
break toward the member which is to be chamfered (fig. 3-19) . In cases where the
member to be chamfered is obvious, the break in the arrow may be omitted.

~ H

Figure 3-19. Construction of symbols, arrow break toward chamfered member.

3-12
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c. Information on welding symbols shall be placed to read from left to right
?lfong the) reference line in accordance with the usual conventions of drafting
ig. 3-20) .

90° = L

5/16 \ / s W ~
™

N N

—

NOTE
ALL DIMENSIONS SHOWN ARE IN INCHES.

Figure 3-20. Construction of symbols, symbols placed to read left to right.

d. For joints having more than one weld, a symbol shall be shown for each weld
(fig. 3-21).

SINGLE BEVEL GROOVE BACK OR BACKING SINGLE BEVEL GROOVE
AND BACK OR BACKING SINGLE J-GROOVE, AND DOUBLE FILLET
WELD SYMBOLS AND FILLET WELD SYMBOLS WELD SYMBOL

>
; i
L/ ] .

e ﬁ-

™ A~ A~ N
)/

PR

DESIRED WELDS WELDS

DESIRED
WELDS

Figure 3-21. Cambinatians of weld symbols.

e. The letters CP in the tail of the arrow indicate a coméz)lete penetration weld
regardless of the type of weld or joint preparation (fig. 3-22).

Jp—

Figure 3-22. Camplete penetration indication.

3-13
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3-14. CONSTRUCTION OF SYMBOLS (cont)

f. When the basic weld symbols are inadequate to indicatethe desired weld, the
weld shall be shown by a cross section, detail, or other datawith_a reference on
the welding symbol according to location specifications givenin |para 3-7
(fig. 3-23).

O DWG 5635
\ DET "A" - SK NO. 52 DWG 1967

Figure 3-23. Construction of symbols, special types of welds.

_ ﬁ’ Two or more reference lines may be used to indicate a sequence of opera-
tiofls. The first operation must be shown on the reference line nearest the arrow.
Subsequent operations must be shown sequentially on other reference lines

(fig. 3-24). Additional reference lines may also be used to show data supplementa-
ry to welding symbol information included on the reference line nearest the arrow.
est information ‘may be shown on a second or third line away from the arrow

(fig. 3-25). When_ required, the weld-all-around symbol must be placed at the junc-
tion of the arrow line ‘and reference line for each operation to which it appliés
(fig. 3-26). The field weld symbol may also be used in this manner.

/ 3RD OPERATION
/ 2ND OPERATION
WELD SYMBOL
/ 7\ PROCESS DATA
1ST — //\ (CO. STD.) L/
2ND / DATA / /\
3RD N 7 / 7\
v
Figure 3-24. Multiple reference lines. Figure 3-25. Supplementary data.
UT
GOUGE
7\

Figure 3-26. Supplementary symbols.

3-14
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3-15. FILLET WELDS

Dimensions of fillet welds must be shown on the same side of the reference
line as the weld symbol (A, fig. 3-27).

2Nz v\ 6 /S N\ wel\ s NI
\ V 1/4]/ 6 5/16V 4

ALL DIMENSIONS SHOWN ARE IN INCHES.
Figure 3-27. Dimensions of fillet welds.

b. When fillet welds are indicated on both sides of a joint and no general note
governing the dimensions of the welds appears on the drawing, the dimensions are
Indicated as follows:

(1) When both welds have the same dimensions, one or both may be dimensioned
(B or C, fig. 3-27).

3.27) (2) When the welds differ in dimensions, both must be dimensioned (D, fig.

“When fillet welds are indicated on both sides of a joint and a genera note
g_overm_ng the dimensions of the welds appears on the drawing, neither weld need be
imensioned.  However, if the dimensions of one or both welds differ from the dimen-
sions given in the general note, both welds must be dimensioned (C or D, fig. 3-27).

3-16. SIZE OF FILLET WELDS

. 327')I'he size of a fillet weld must be shown to the left of the weld symbol (A,
ig. 3-27).

b. The size of a fillet weld with unequal legs must be shown in parentheses to
the left of the weld symbol. Weld orientation is not_shown by the symbol and must
be shown on the drawing when necessary (E, fig. 3-27).

C. Unless otherwise indicated, the deposited fillet weld size must not be less
than the size shown on the drawing.

d. When penetration for a given root opening is specified, the inspection meth-
?_d for determining penetration depth must be included in the applicable specifica-
ion.

3-17. LENGTH OF FILLET WELDS

a. The length of a fillet weld, when indicated on the welding symbol, must be
shown to the right of the weld symbol (A through D, fig. 3-27).

315
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3-17. LENGTH OF FILLET WELDS (cont)

b. When fillet welding extends for the full distance between abrupt changes in
the direction of the welding, no length dimension need be shown on the welding

symbol.

~ ¢. Specific lengths of fillet welding may be indicated by symbols in conjunc-
tion with dimension lines (fig. 3-28).

— 6 —=4~t=5 == S+~ 5+5 ~44—6 ﬂ
| Sressincincs W . .o W ... S .. ]
DESIRED WELDS

=2 =22 =22
Jo- 6 26 =
1/2 1/2 IN 2-5 IN. /
gl A -
SYMBOLS 7] \ r / ,___{]
i ]

Figure 3-28. Cambined intermittent and continuous welds.

3-18. EXTENT OF FILLET WELDING

a. Use one type of hatching (with or without definite lines) to show the extent
of fillet welding graphically.
b. Fillet welding extending beyond abrupt changes in the direction of the weld-

ing must be indicated by additional arrows pointing to each section of the joint to
be welded (fig. 3-29) except when the weld-all-around symbol is used.

FILLET WELD ON 3 STDES
NO WELD AT CORNEFS

Figure 3-29. Extent of fillet weids.

3-16
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3-19. DIMENSIONING OF INTERMITTENT FILLET WELDING

a. The pitch (center-to-center spacing) of intermittent fillet welding shall be
shown as the distance between centers of increments on one side of the joint.

b. The pitch In ittent fillet welding shall be shown to the right of the
length dimension (A, fig 3-274, p 3-15).

c. Dimensions of chain intermittent fillet welding must be shown on both sides
of the reference line. Chain intermittent fillet welds shall be opposite each

other (fig. 3-30).

Figure 3-30. Dimensions of chain intermittent fillet welds.

d. Dimensions of staggered intermittent fillet welding must be shown on both
sides of the reference line as shown in figure 3-31.

3-5
4-7
_%_‘_7_/ _&T!'\

3-31. Dimensions of staggered intermittent fillet welds.

Unless otherwise specified, _staggered intermittent fillet welds on both sides shall
be symmetricaly spaced as in figure 3-32.

DESIRED WELDS | ) l(:;—S —T—5— SYMBOL

CENTER OF WELD

LENGTH AND PITCH OF INCREMENTS OF STAGGERED INTERMITTENT WELDING

NOTE
IF REQUIRED BY ACTUAL LENGTH OF THE JOINT, THE LENGTH OF THE INCREMENT
OF THE WELDS AT THE END OF THE JOINT SHOULD BE INCREASED TO TERMINATE

THE WELD AT THE END OF THE JOINT.

Figure 3-32. Application of dimensions to intermittent fillet weld symbols.

3-17
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3-20. TERMINATION OF INTERMITTENT FILLET WELDING

a. When intermittent fillet welding is used by itself, the symbol indicates
that increments are located at the ends of the dimensioned length.

b. When intermittent fillet welding is used between continuous fillet welding,
the symbol indicates that spaces equal to the pitch minus the length of one incre-
ment shall be left at the ends of the dimensioned length.

C. Separate symbols must be used for intermittentand continuous fillet welding
when the two are combined along one side of the Jomtﬁig, 3-2§, p 3-16).

3-21. SURFACE CONTOUR OF FILLET WELDS

a. Fillet welds that are to be Welded_apsﬁ_roximately flat, convex, or concave
faced without recourse to any method of finishing must "be shown by adding the flush,

convex, or concave contour symbol to the weld symbol, in accordance with the loca-
tion specifications given in[paragraph 3-7] (A, fig. 3-33).

b. Fillet welds that are to be made flat faced by mechanical means must be
shown by adding both the flush contour symbol and the user’s standard finish symbol
K th(e W?ld s%/rgg)ol in accordance with location specifications given in| paragraph|
-7 (B, fig. 3-33).

c. Fillet welds that are to be mechanically finished to a convex contour shall
be shown by adding both the convex contour symbol and the user’s standard finish
symbol to the weld symbol, in accordance with location specifications given in

| paragraph 3-7|(C, fig. 3-33).

— Ny
B 7 /__M {>>z/

S N N
/G ) c

Figure 3-33. Surface contour of fillet welds.

d. Fillet welds that are to be mechanicaly finished to a concave contour must
be shown by adding both the concave contour symbol and the user's standard finish
i miil ti the weld symbol in accordance with location specification given in [pare:]
Ol dp .

e, In cases where the angle between fusion faces is such that the identifica-
tion of the type of weld and the proper weld symbol is in question, the detail of

the desired joint and weld configuration must be shown on the drawing.
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NOTE
Finish symbols used here indicate the method of finishing (“c” = chip-
glfngf,i:‘%] = grinding, “H” = hammering, "M" = machining), not the degree

3-22. PLUGAND SLOT WELDING SYMBOLS

a General. Neither the plug weld symbol nor the dot weld symbol b
used to designate fillet welds i holes € Sot weld symbol may be

b. Arrow Side and Other Side Indication of Plug and Slot Welds. Holes or
dots In the arrow side member of a joint for plug or slot welding must be indicat-
ing the weld symbol on the side of the reference line toward the reader
A, fig. 3-11, p 3-9) . Holes or dots in the other side member of a joint shal be

indicat yrépj_a?_ng_thg\jweld sgmbol on the side of the reference line away from
the reader (B, fig. 3-11, p 3-9).

. €. Plug Weld Dimensions. Dimensions of plug welds must be shown on the same
side of the reference line as the weld symbol. ™ The size of a weld must be shown to
the left of the weld symbol. Included. an%le e%lf countersink of plug welds must be
the user's standard unless otherwise indicated. |ncluded le of countersink
when not the user's standard, must be shown either above or aggow the ngg Symbol

A and C, fig. 3-34). The ePitch (center-to-center spacing) of plug welds shall be

own to the right of the weld symbol.

d. Depth of Filling of Plug and Slot Welds. th of filling of plug and
dot welds shall be completed unless otherwise in&ggted. Whengt e 3 ?h of filling
is less than complete, the depth of filling shall be shown in inches inside the

weld symbol (B, fig. 3-34).
30 DEG /
/LN 378N
A B C

45 DEG
DIMENSIONS OF PLUG OR SLOT WELDS.

/ WG 23
DET "a" L\ /

D
DETATLS OF SLOT WELDS.

\\-“7 \———7/

E
SURFACE CONTOUR OF PLUG AND SLOT WELDS.

Figure 3-34. Z];ug and slot welding symbols indicating location and dimensions of
e weld.
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3-22. PLUG AND SLOT WELDING SYMBOLS (cont)

e. Surface Contour of Plug Welds and Slot Welds. Plug welds that are to be
welded approximately flush without recourse to any method of finishing must be

shown by adding the finish contour symbol to the weld symbol (fig. 3-35). _Plu%
welds that are to be welded flush by mechanical means must be shown by adding both

the flush contour symbol and the user’s standard finish symbol to the weld symbol
(fig. 3-36).

AN —
]

Figure 3-35. Surface contour of plug welds and slot welds.

N 1l
]

C

AN

Figure 3-36. Surface contour of plug welds and slot welds with user's standard
finish symbol.

~ f. Slot Weld Dimensions. Dimensions of slot welds must be shown on the same
side of the reference Tine as the the symbol (fig. 3-37).

/ 172
3/4 /

Figure 3-37. Slot weld dimensions.

_ Details of Slot Welds. Length, width, spacing, included angle of counter-
sink, orrentafion, and Tocaiion of dot welds cannot be shown on the welding sym-
bols. This data must be shown on the drawing or by a detail with a reference to it
on the welding symbol, in accordance with location “specifications given in

[graph 3-7] (D, fig. 3-33, p 3-18). .
3-23. ARC SPOT AND ARC SEAM WELDs

a  General. The spot weld symbol, in accordance with its location in rela
tion to the reference line, may or may not have arrow side or other side signifi-
cance. Dimensions must be shown on the same side of the reference line as the
symbol or on ether side when the symbol is located astride the reference line and
has no arrow side or other side significance. The process reference is indicated
in the tail of the welding symbol. Then projection welding is to be used, the spot
weld symbol shall be used with the projection welding process reference in the tail
offthe Welolh_ng symbol. The spot weld symbol must be centered above or below the,
reference line.
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b. Size of Arc Spot and Arc Seam Welds.

(1) These welds may be dimensioned by either size or strength.

(2) The size of arc spot welds must be designated as the diameter of the
weld. Arc seam weld size shal be designated as the width of the weld. Dimensions
will be expressed in fractions or in decimas in hundredths of an inch and shall be
shown, with or without inch marks, to the left of the weld symbol (A, fig. 3-38).

3) The strength of arc spot welds must be designated as the minimum accept-
able sheéar strength”in pounds or newtons per spot. [n arc seam welds, strength is

desi%nated in pounds per linear inch. Strength is shown to the left of the weld
symbol (B, fig. 3-38).

/ 1000 4
— s A 4 -w: /

A B C

Figure 3-38. Dimensions of arc spot and arc seam welds.

c. Spacing of Arc Spot and Arc Seam Welds.

(1% The pitch (center-to-center spacing) of arc spot welds and, when indicat-
ed, the length of arc seam welds, must be shown to the right of the weld symbol (C,

fig. 3-38).

(%i) When spot welding or arc seam welding extends for the full distance be-
tween abrupt changes in the direction of welding, no length dimension need be shown

on the welding symbol.
d. Extent and Number of Arc Spot Welds and Arc Seam Welds.

- (1) When arc spot welding extends less than the distance between abrupt chang-
es in the direction of welding or less than the full length of the joint, the ex-

tent must be dimensioned (fig. 3-39).

Figure 3-39. Extent of arc spot welding.
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3-23.  ARC SPOT AND ARC SEAM WELDS (cont)
(2) When a definite number of arc spot welds is desired in a certain joint,

t(r]!e numbe)r must be shown in parentheses either above or below the weld symbol
Ig. 3-40) .

(3) /

.y
(5)

Figure 3-40. Number of arc spot welds in a joint.

_ (3) A group of spot welds may be located on a drawingby intersecting center
|I2I%S-| The arrows point to at least one of the centerlinespassing through each
w ocation.

€. Flush Arc Spot and Arc Seam Welded Joints. When theexposed surface of
one member of an arc spot or arc seam welded joint is to beflush, that surface

must be indicated by addi contour symbol (fig. 3-41) in the same manner
as that for fillet welds [para 3-21)).

y__

Figure 3-41. Surface contour of arc spot and arc seam welds.

f. Details of Arc Seam WWelds. acing, extent, orientation, and location of
arc seam welds cannot be shown on the Werllgfng symbols. %’htls Jata must be shown on

the drawing.
3-24. GROOVE WELDS
a General.

(1) Dimensions of groove welds must be shown on the same side of the refer-
ence line as the weld symbol (fig. 3-42).

A\ C

N

20*

A d

\ J1C

Figure 3-42. Groove weld dimensions.

3-22



TC 9-237

(2) When no general note governing the dimensions of double groove welds ap-
pears, dimensions shall be shown as follows:
_ &a) When both welds have the same dimensions, one or both may be dimen-
sioned (fig. 3-43).

40

A K

Groove weld dimensions having no general note.

Figure 3-43.
(b) When the welds differ in dimensions, both shall be dimensioned (fig.

2 Y

1-1/4

3-44).

|45’

Figure 3-44. Groove welds with differing dimensions.
_ (3 When a general note governing the dimensions of ﬂroove welds appears, the
dimensions of double groove welds shall be indicated as follows:

(@ If the dimensions of both welds are as indicated in the note, neither
symbol need be dimensioned.

_ ~(b) When the dimensions of one or both welds differ from the dimensions
given in the general note, both welds shall be dimensioned (fig. 3-44).

b. Size of Groove Welds.
(1) The size of groove welds shall be shown to the left of the weld symbol
(fig. 3-44).
2) Specifications for groove welds with no specified root penetration are
shown as follows:

(@) The size of single groove and symmetrical double groove welds which
extend completely through the member or members being joined need not be shown on

the welding symbol (A and B, fig. 3-45).

\ — 1 Eﬁ

A B
DESIRED WELD SYMBOL DESIRED WELD SYMBOL
Groove weld dimensions for welds extending through the members joined.

Figure 3-45.
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3-24.  GROOVE WELDS (cont)

(b) The size of groove welds which extend only partlx through the member

members being joined must be shown on the welding symbol (A and B, fig. 3-46).
172 1/2
v 172 v 1/2
LY 6 E
(N
A 2t
DESIRED WELD SYMBOL DESIRED WELD SYMBOL

Figure 3-46. Groove weld dimensions for welds extending partly through the members
joined.

(3) The size of groove welds with specified root penetration, except square
groove welds, must be indicated by showing the depth of chamfering and the root
penetration separated by a plus mark and placed to the left of the weld symbol.
The depth of chamfering and the root penetration must read in that order from left
to right along the reference line (A and B, fig. 3-47). The size of square groove
welds must be indicated by showing only the root penetration.

1/4 5/16 ROOT —
1/4 + 1/8 PENETRATION 3/16 3/16 + 5/16
g NOTE
h OVERLAP~ ]\ —/{8 I[
1/8 T — i‘i
3/16 5/16 ROOT PENETRATION
A
DESIRED WELD SYMBOL DESIRED WELD B SYMBOL

Figure 3-47. Dimensions of groove welds with specified root penetration.

(4) The size of flare groove welds is considered to extend only to the tan-
gent poi nts as indicated by dimension lines (fig. 3-48).

—

-1

-
FLARE BEVEL GROOVE FLARE V-GROOVE

Figure 3-48. Flare groove welds.
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c. Groove Dimensions

(1) Root opening, groove angle, groove radii, and root faces of the U and J
groove 'welds are the user's standard unless otherwise indicated.

(2) When the user’'s standard is not used, the weld symbols are as follows:

(@) Root opening is shown inside the weld symbol (fig. 3-49) .

| / o <
I'm\ AN , ol ’o<

Figure 3-49. Root opening.

: | Groove angle of groove welds is shown outside the weld symbol
ig. 3-42, p 3-22).

(c) Groove radii and root faces of U and J groove welds are shown by a
cross section, detail, or other data, with a reference_to it on_the mbol,
in accordance with location specifications given in|paragraph 3-7| (fig. 3-22,

p 3-13).

d. Back and Backing Welds. Bead-tgpe back and backing welds of single~oove
welds shall be shown by means of the back or backing weld symbol (fig. 3-50).

\/ A
~ N = \lé>

Figure 3-50. Back or backing weld symbol.

e Surface Contour of Groove Welds. The contour symbals for groov :
fig. 3-51) are Indicated In the same manner as that for fillet welds (para 3-21).

6
Figure 3-51. Surface contour of groove welds.
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3-24.  GROOVE WELDS (cont )

(1) Groove welds that are to be welded app_roximaIeI?/ flush without recourse

to any method of finishing shall be shown by adding the flush contour_symbol to the

\(/]y_eld 3s3gr£1)bol, in accordance with the location specifications given in|paragraph 3-7
ig. 3-52).

R N AN
Figure 3-52. Contours obtained by welding.

(2) Groove welds that are to be made flush by mechanica means shall be shown
by adding the the flush contour symbol and the User's standard finish symbol to
the weld symbol, in accordance with the location specifications given in|paragraph
[3-7](fig. 3-53).

R M

P BK =

G C

Figure 3-53. Flush contour by machining.

(3) Groove welds that are to be mechanically finished to a convex contour
shall be shown by adding both the convex contour symbol and the user’s standard
finish symbol to the weld symbol, in accordance with the location specifications

given i (fig. 3-54).

\ %
7S C N

M M
i

N~—”
H

~—
G

Figure 3-54. Convex contour by machining.

3-25. BACK ORBACKING WELDS

a. General.

(1) The back or backing weld symbol (fig. 3-50, p 3-25) must be used to indi-
cate bead-type back or backing welds of single-groove welds.

(2) Back or backing welds of single-groove welds must be shown by placing a
back or backing weld symbol on the side of the reference line opposite the groove

weld symbol (fig. 3-50," p 3-25).

(3) Dimensions of back or backing welds should not be shown on the welding
symbol . If it is desired to specify these dimensions, they must be shown on the

drawing .
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b. Surface Contour of Back or Backing Welds. Th t bols (fia. 3-55
for back or backing welds are |nd|catedg|n the same em%?lﬂe?urass%rﬁatofor( %ﬂlet wélds

(para_3-21)).
I/ - PN
— <7\\ S

Figure 3-55. Surface contour of back or backing welds.

3-26. MELT-THRU WELDS

a.  General.

(1) The melt-thru sY]mboI shall be used where at least 100 percent joint_ pene-
tralt|on(fof tge \év)eld through the material is required in welds made from one side
only (fig. 3-56).

(2) Mélt-thru welds shall be shown by placing the melt-thru weld symbol on
the side of the reference line opposite the groove weld, flange, tee, or corner

weld symbol (fig. 3-56).
:/ A

_J DpEesireD weLD SYMBOL

Figure 3-56. Melt-thru weld symbol.

~ (3) Dimensions of melt-thru welds should rot be shown on the welding symbol.
If it is desired to specify these dimensions, they must be shown on the drawing.

b. Surface Contour of Melt-thru Welds. The contour symnbols for melt-thru
welds are indicated in the same manner as that for fillet” welds (fig. 3-57).

~- A 7

Figure 3-57. Surface contour of melt-thru welds.
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3-27. SURFACING WELDS

a General.

(1) The surfacing weld symbol shall be used to indicate surfaces built up by
welding (fig. 3-58), whether built up by single- or multiple-pass surfacing welds.

(2) The surfacing weld symbol does not indicate the welding of a joint and
thus has no arrow or other side significance. This symbol shall be drawn on the
side of the reference line toward the reader and the arrow shall point clearly to
the surface on which the weld is to be deposited.

b. Size of Built-up Surfaces. The size (height) of a surface built up by
welding shall be indicated by showing the minimum height of the weld deposit to the
left of the weld symbol. The dimensions shall always be on the same side of the
reference line as the weld symbol (fig. 3-58). When no specific height of weld
deposit is desired, no size dimension need be shown on the welding symbol.

N

]/8\7\/ 3/32 N_\— \

Figure 3-58. Size of surfaces built up by welding.

c. Extent, Location, and Orientation of Surfaces Built up by Welding. When
the entire area of a plane or curved surface is to be built up by welding, no dimen-
sion, other than size, need be shown on the welding symbol. If only a portion of
the area of a plane or curved surface is to be built up by welding, the extent,
ljocat_ion, and orientation of the area to be built up shall be indicated on the
rawing.

3-28. FLANGE WELDS

a  General.

_ (1) The following welding symbols are used for ligt metal joints involv-
ing the flaring or flanging of thé edges to be joined (fig. 3-59). These symbols
have no arrow or other side significance.

- 3(?%9 dge flange welds shall be shown by the edge flange weld symbol (A,
ig. 3-59).

3) Corner flange welds shall be shown by the corner flange weld symbol @
ﬂ). In cases where the corner flange joint is—not detailed, a break in the

arrow is required to show which member is flanged (fig. 3-59).

b. Dimensions of Flange Welds.

_ (1) Dimensions of flange welds are shown on the same side of the reference
line as the weld symbol.
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(2) The radius and the heigt)ht above the point of tan% cy must be indicated
b%/ showing the radius and height, separated by a plus mark, and placed to the left
of the weld symbol. The radius and height must read in that order from left to
right along the reference line (C, fig. 3-59).

(3) The size (thickness) of flange welds must be shown by a dimension placed
outward of the flange dimensions (C, fig. 3-59).

~(4) Root opening of flange welds are not shown on the welding symbol. If
gpecification of this dimension is desired, it must be shown on the drawing.

c. Multiple-Joint Flange Welds. For flange welds in which one or more pieces
are inserted between the two outer pieces, the same symbol shall be used as for the
two outer pieces, regardless of the number of pieces ‘inserted.

T L
[ L X
o, it

EDGE FLANGE WELD SYMBOL

— | [

B
CORNER FLANGE WELD SYMBOLS

3/32
1/8 + 1/16' k /\
N

C
DIMENSIONS OF FLANGE WELDS

l (T/s + 1/16

Figure 3-59. Flange weld symbols.
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3-29. RESISTANCE SPOT WELDS

a. General. Resistance spot weld symbols (fig. 3-3, p 3-5) have no arrow or
other side significance in themselves, although supplementary symbols used in con-
junction with them may have such significance. Resistance spot” weld symbols shall
e centere?_ on the reference line. Dimensions may be shown on either side of the
reference line.

. b. Size of Resistance Spot Welds. Resistance spot welds are dimensioned by
either size or strength as follows:

(1) The size of resistance spot welds is designated as the diameter of the
weld expressed in fractions or in decimals in hundredths of an inch and must be

shown, with or without inch marks, to the left of the weld symbol (fig. 3-60).

0.30":>ki ///' #0.25"

Figure 3-60. Size of resistance spot welds.

2) The strength of resistance spot welds is designated minimum accept-
able siwe)ar stren%th % pounds per spot gnd Vr\élustS tl)g shO\(A]/n to t et]he?t of the wg‘(:j ®

symbol (fig. 3-61).

800 >|E€ /
700

Figure 3-61. Strength of resistance spot welds.

c. Spacing of Resistance Spot Welds.

(1) The ?_itch of resistance spot welds shall be shown to the right of the
weld symbol (fig. 3-62).

K soud

Figure 3-62. Spacing of resistance spot welds.

(2) When the symbols are shown directly on the drawing, the spacing is shown
by using dimension lines.
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(3) When resistance spot welding extends less than the distance between
abrupt changes in the direction of the welding or less than the full length of the

joint, the extent must be dimensioned (fig. 3-63).

1 f—12 ——f

S, A
—1 1 12 fﬂr \r:f A ‘T

DESIRED WELD A-A WELDING SYMBOL

Figure 3-63. Extent of resistance spot weld.

d. Number of Resistance Spot Welds. When a definite number of welds is de-
sired in a certain joint, the number must be shown in parentheses either above or

below the weld symbol (fig. 3-64).

(4) /
’ (3)

Figure 3-64. Number of resistance spot welds.

e. Flush Resistance Spot Welding Joints. When the exposed surface of one mem-
ber of a resistance spot welded joint isto be flush, that surface shall be indicat-

ed by adding the flush contour symbol (fig. 3-3, p 3-5) to the weld symboal, (fig.
3-65) in accordance with location specifications given in[paragraph 3-7.

K N

Figure 3-65. Contour of resistance spot welds.

3-30. RESISTANCE SEAM WELDS
a. General.
(1) Resistance seam weld symbols have no arrow or other side significance in
themselves, although supplementary symbols used in injunction with them” may have

Is_uch significance. Resistance seam weld symbols must be centered on the reference
ine.

(2) Dimensions of resistance seam welds may be shown on either side of the
reference line.
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3-30. RESISTANCE SEAM WELDS (cont )

b. Size of Resistance Seam Welds. Resistance seam welds must be dimensioned
by either size or strength as follows:

(1) The size of resistance seam welds must be designated as the width of the
weld expressed in fractions or in decimals in hundredths of an inch and shall be
shown, with or without inch marks, to the left of the weld symbol (fig. 3-66).

xx>< / 0.30"
0.25"

Figqure 3-66. Size of resistance seam welds.

(2) The strength of resistance seam welds must be designated as the minimum
acceptable shear strength in pounds per linear inch and must be shown to the left

of the weld symbol (fig. 3-67).

2000
3000

Figure 3-67. Strength of resistance seam welds.

c. Length of Resistance Seam Waelds.

(1) The length of a resistance seam weld, when indicated on the welding sym-
bol, must be shown to the right of the welding symbol (fig. 3-68).

Figure 3-68. Length of resistance seam welds.

(2) When resistance seam welding extends for the full distance between abrupt
changes in the direction of the welding, no length dimension need be shown on the

welding symbol.

3) When resistance seam welding extends less than the distance between

3
abrupt changes in the direction of the welding or less than the full length of the
joint, the extent must be dimensioned {fig. 3-6§).
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A= 0.32" ¢
<-—3‘\_' v } 0.32 IN " / #1

Figure 3-69. Extent of resistance seam welds.
d. Pitch of Resistance Seam Welds. The pitch of intermittent resistance seam

welding shall be designated as the distance between centers of the weld increments
and must be shown to the right of the length dimension (fig. 3-70).

Figure 3-70. Dimensioning of intermittent resistance seam welds.

e. Termination of Intermittent Resistance Seam Welding. When intermittent
resistance seam welding is used by itself, the symbol indicates that increments are
located at the ends of the dimensioned length. When used between continuous resis-
tance seam welding, the symbol indicates that spaces equal to the pitch minus the
length of one increment are left at the ends of the dimensional length. Separate

mbols must be used for intermittent and continuous resistance seam welding when
the two are combined.

f. Flush Projection Welded Joints. When the exposed surface of one member of a
projection welded joint is to be 1 lush, that surface shall be indicated b
adding the flush contour symbol (fig. 3-3, p 3-5) to the weld symbol, observing the
usual location significance (fig. 3-79).

Figure 3-71. Contour of resistance seam welds.
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3-31. PROJECTION WELDS
a. General.

(1) When using projection welding, the spot weld symbol must be used with the
projection welding process reference in the tail of the welding symbol. The spot
weld symbol must be centered on the reference line.

%2) Embossments on the arrow side member of a joint for projection welding
shall be indicated by placing the weld symbol on the side of the reference line
toward the reader %ig. 3-72).

X

e
INDICATED SECTION OR PLAN OR
EMBOSSMENT END VIEW ETEVATION
SYMBOLS

Figure 3-72. BEmbossment on arrow-side member of joint for projection welding.

3) Embossment on the other side member of a g iecti '
shall be tnikceen by placing the weld Symbol on thi e 'SF thelRrhcd RIgng
away from the reader (fig. 3-73).

w
INDICATED SECTION OR PLAN OR
EMBOSSMENT END VIEW ELEVATION
SYMBOLS

Figure 3-73. Embossment on other-side member of joint for projection welding.

(4) Proportions of projections must be shown by a detail or other suitable
means .

(5) Dimensions of projection welds must be shown on the same side of the
referenCe line as the weld symbol.

b. Size of Projection Welds.

(1) Projection welds must be dimensioned by strength. Circular projection
welds may be dimensioned by size.
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(2) The size of circular projection welds shall be designated as the diameter
of the weld expressed in fractions or in decimals in hundredths of an inch gng

shall be shown, with or without inch marks, to the left of the weld symbol ( fig.

3-74) .
0.25"
1/4

Figure 3-74. Diameter of projection welds.

13) The strength of projection welds shall be designated as the minimum ac-
ceptable shear strength in pounds per weld and shall be shown to the left of the

weld symbol (fig. 3-75).
200 X /

Figure 3-75. Strength of projection welds.

400

Cc. Spacing of Projection Welds. The g)itch of projection welds shall be shown

to the right of the weld symbol (fig. 3-7
X s
>< 4 "\

Figure 3-76. Spacing of projection welds.

d. Number of Projection Welds. When a definite number of projection welds is
desired in a certain joint, the number shall be shown in parentheses (F, fig. 3-77).

—~ AN &

Figure 3-77. Number of projection welds.
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3-31. PROJECTION WELDS (cont)

e. Extent of Projection Welding. When the projection welding extends less
than the distance between abrupt changes in the direction of the “welding or less

than the full length of the joint, the extent shall be dimensioned (fig. 3-78).
—2 16

| W

b e eed

SYMBOLS

Figure 3-78. Extent of projection welds.

f. Flush Resistance Seam Welded Joints. When the exposed surface of one member

of a resistance seam welded joint is_ta be flush, that surface shall be indicated
by adding the flush contour symbol [fig. 3-3, p 3-5) to the weld symbol, observing

the usual location significance (fig. 3-
Figure 3-79. Contour of projection welds.

3-32. FLASH OR UPSET WELDS

~a General. Flash or upset weld symbols have no arrow side or other side
significance in themselves, athough supplementary symbols used in conjunction with
then may have such significance. The weld symnbols for flash or upset welding must
g/emggntered on the reference line. Dimensions need not be shown on the welding

b. Surface Contour of Flash or Upset Welds. The contour symbols (fig. 3-3,
p 3-5) for flash or upset welds (fl%l)s-80) are indicated in the same manmer— as

that for fillet welds (paragraph 3-

I

e

™\

c M

Figure 3-80. Surface contour of flash or upset welds.
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