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PART I:  FILLET WELDING SYMBOLS

A.  The Reference Line and Arrow

All welding symbols are placed on or under a reference.

This is a reference line and arrow.

A            B

Draw a reference line and arrow pointing to the joint on side A.

Reference Line
Arrow

PROBLEM:
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The arrow may point up or down and may be at either end of the reference line.  From 

now on the “reference line and arrow” will just be referred to as the “reference line.”

Draw a reference line pointing to the joint on side B.

A            B

PROBLEM:



PWC Inspection Service

Other side of jointArrow side of joint

Side ______ is the other side of the joint.

Side ______ is the arrow side of the joint.

Side ______ is the other side of the joint.

Side ______ is the arrow side of the joint.

A B

B

A

PROBLEM:

A B

1. 2.
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Fillet

Weld

Fillet Weld

Symbol

B:  Fillet Weld Symbol

These drawings show a fillet weld and a fillet weld symbol.  Welding symbols are 

similar in shape to the cross section of the weld they represent.

On the reference line, draw a fillet weld symbol.

PROBLEM:
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DESIRED WELD
(Single Fillet Weld)

When the weld symbol is below the reference line, it indicates that a weld is wanted 

only on the arrow side of the joint.

A

B

The drawing asks for a weld at letter _______.

PROBLEM:
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DESIRED WELD
(Single Fillet Weld)

There is not always room on a drawing for the reference line on the weld side.  

Sometimes the reference line will point to the side where the weld is not wanted.

Other Side Arrow Side

1. 2.

DESIRED WELD

On drawing 2, draw a reference line pointing to the side of the joint where the weld is 

not wanted.

PROBLEM:
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When the weld symbol is above the reference line a weld is needed only on the other

side of the joint.

B

A

This drawing asks for a weld at letter ______.

(Circle the correct word.)

When the weld is to be made only on the arrow side of the joint, the weld symbol is ( 

above / below ) the reference line.

(Single Fillet Weld)

PROBLEM:
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DESIRED WELD
(Double Fillet Weld)

When the symbol is on both sides of the reference line, a weld is needed on both the 

__________ side and the __________ side of the joint.

PROBLEM:
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OR

The vertical line of the fillet weld symbol is always at the left.

1. 2. 3.

Drawing 1 indicates that a single fillet weld is needed only on the  ________ side of 

the joint.

Drawing 2 indicates that a ____________ _____________ weld is needed only on the 

________ side of the joint.

Drawing 3 indicates that ______________ ____________ welds are needed on 

________sides of the joint.

PROBLEM:
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C.  Fillet Weld Leg Length

This symbol shows that the leg of the weld needed is 5mm long.  The leg size (or weld 

size) is always placed on the left side of the weld symbol.

5
Leg

Leg

5

The legs for this weld should be long.

PROBLEM:
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One dimension shown to the left of the fillet weld symbol indicates both legs have the 

same dimension.

Draw the symbol for a 4 mm fillet weld 

needed only on the arrow side of the 

joint.

(Side A = Desired Weld Joint)

A B BA

Draw the symbol for a 8 mm fillet weld 

needed only on the other side of the joint.

(Side A = Desired Weld Joint)

5
5

5

PROBLEM:

1. 2.



PWC Inspection Service

When both welds are the same size, the weld size is placed in front of both fillet weld 

symbols.

Draw the symbol for a 5 mm fillet weld on both sides of the joint

66

66

6

6

PROBLEM:



PWC Inspection Service

B

A

Draw the symbol for a 16 mm fillet weld 

on side A and a 6 mm fillet weld on side 

B.

Sometimes fillet welds are required on both sides of the joint, but have different leg 

dimensions

PROBLEM:

5

5 6

6
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D:  Orthographic Views

Most of the drawings you have been looking at were single views of the joint.  Many 

views can be used to describe a part.

Front View
Pictorial View of Joint

TOP

SIDEFRONT

PICTORIAL

Here we see how the drawing of the part would look in the __________ view, the 

__________ view, the __________ view and the __________view.

PROBLEM:
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TOP

SIDE

FRONT

PICTORIAL

The front view usually shows the part shape most clearly.

Fill in the names of the views.

PROBLEM:
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On all three drawings shown, draw the symbol for a 5 mm fillet weld on the arrow side 

of the joint.

The welding symbol can be placed on any one of the other orthographic views.

DESIRED WELD

PROBLEM:

6 6

6
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NOTE:  All fillet welds to be 12 mm in size

Fillet weld size can be omitted from the weld symbol if covered by a general note.

1. 2. 3.

NOTE:  All fillet welds 

to be 6 mm in size.

Draw the weld symbols indicated by the desired welds.

PROBLEM:

12

12

5

5

5

5

6

6
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E:  Unequal Legs

The size of a fillet weld with unequal legs is in parentheses to the left of the weld 

symbol.  The dimensions are separated by an “X.”

DESIRED WELD

Draw the symbol for a weld with 3 mm and 5 mm legs on the other side of the joint.

(6 X 12)

PROBLEM:
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Draw the symbol on the symbol drawing for a fillet weld with unequal legs (9 X 12) 

on the arrow side of the joint.  Also, draw in the dimensions on the desired weld 

drawing.

DESIRED WELD

It is difficult to show exactly how a weld with unequal legs is to be made with only the 

weld symbol drawing.  So generally it is necessary to use at least one dimension on the 

drawing .

SYMBOL

(6 X 12)

Without the dimension, you wouldn’t know which leg is 6 mm and which leg is 12 

mm .  There is no way to tell from the weld symbol drawing which leg is 6 mm or 

which is 12 mm.

SYMBOL

PROBLEM:

6
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DESIRED WELD SYMBOL

(10 X 12)

(10 X 12)

The size of a fillet weld with unequal legs is placed in parenthesis on the left side of 

the weld symbol

DESIRED WELDS

Draw in the weld symbols and leg sizes for the desired welds shown.

12

12

10 10

10

7

7

7

PROBLEM:
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F:  Weld Length

The length of the fillet weld ,when indicated, on the welding symbol is always to the 

right of the weld symbol.  Example:

100

80

120

For the symbol above showing a weld on the other side only, the weld should 

be_________ mm long.

PROBLEM:
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When the fillet weld is to be the full length of the joint, no length dimension is 

necessary.

How long is the weld? 

__________________________

How long is the weld? 

__________________________

100

PROBLEM:
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Specific lengths of fillet welding may be indicated by symbols along with dimension 

lines, as:

70
200

100

B

A

Complete the drawing for a 150 mm fillet weld on the arrow side only of Joint A 

starting 100 mm from Side B

PROBLEM:



PWC Inspection Service

Changes in the welding direction are shown by extra arrows pointing to the sections to 

be welded

A. B.

On drawing A the shaded area shows where the weld is needed.

On drawing B draw the welding symbol for a 10 mm fillet weld.

PROBLEM:
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Hatching lines are used to graphically show the length for fillet welding. For example:

8

60 60100

8

PROBLEM:

100 100

Draw the welding symbols for the 12 mm fillets indicated by the hatching lines.
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G:  Intermittent Welds

Intermittent welding is a series of welds called “increments.” Notice:  Unless 

otherwise specified, the welding begins and ends with increments of welding.

INCREMENTS

PROBLEM:

When welding is not continuous on a joint it is called ________________ welding.

Each length of weld is called an ________________.

This is intermittent welding
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The distance from the center of one increment to the center of the next increment is 

called the “Pitch.” The pitch is shown to the right of the weld increment length. 

For example:

60 - 150
100 - 200

Length

LengthPitch

Pitch

PROBLEM:

Draw the symbol for a 3 mm intermittent fillet welding with increments 50 mm in 

length and with a pitch of 120 mm on the arrow side of the joint.



PWC Inspection Service

50

125

50

50125

DESIRED WELD SYMBOL

15 50 - 125

This drawing shows weld increment lengths of 50 mm and a pitch (center-to-center) of 

125 mm.

PROBLEM:

The center-to-center spacing of intermittent fillet welding is called the ____________.

It always appears on the _____________ side of the length dimension.

Draw the symbol for a 7 mm intermittent fillet weld with increments 100 mm in 

length and with a pitch of 200 mm on the other side of the joint.
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When there is intermittent welding on both sides of the joint, it is called chain 

intermittent welding and is shown.

60 - 150
100 - 200

60 - 150

100 - 200

PROBLEM:

Draw the symbol for a 5 mm chain intermittent fillet weld with 150 mm increments 

and a pitch of 175 mm on both sides of the joint.
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100100100

150 150

DESIRED WELDS

100-150

100-150

SYMBOL

The above shows a chain intermittent fillet welding with increments 100 mm in length 

and with a pitch of 150 mm.

PROBLEM:

5

5

50 - 200

50 - 200

Interpret the symbol.

1.  Type of weld:  _____________________________

2.  Leg length:  _____________________________

3.  Length of increments:  _____________________________

4.  Pitch : _____________________________
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PROBLEM:

When the intermittent fillet weld is to be staggered on both the the arrow and other 

sides of a joint, the symbol is as shown:

50 - 100

50 - 100

70 - 120

70 - 120

This is called staggered intermittent welding.

Draw the symbol for a 12 mm staggered intermittent fillet welding with a length of 

100 mm and a pitch of 160 mm.
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When intermittent welding is wanted on one side and continuous welding on the other 

side, each symbol is dimensioned separately.

100100100

150 150

400

100 - 150
12

12

This drawing shows that 4 mm ________________________ welding is needed on

the other side and ________________________ welding is needed on the arrow side. 

100 - 1604

4

PROBLEM:
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50 50

50 50

125

125

50 - 125

50 - 125

12

12

DESIRED WELDS SYMBOL

Staggered intermittent fillet welding with increments of 50 mm in length and a pitch of 

125 mm.

PROBLEM:

1.  The pitch is _______________.

2.  The weld increments are _______________ long.

3.  This drawing shows that 4 mm _______________  _______________ fillet welds 

are needed.

125- 200

125 - 200

4

4
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1. 1. _______________

2. 2. _______________

3. 3. _______________

4. 4. _______________

125- 200

125 - 200

4

4

In intermittent welding, the distance between the increments equals the pitch minus 

the length of one increment (two half increments).  For example:

PITCH - ONE WELD = SPACE

200 mm (PITCH) - 125 mm (ONE WELD) = 75 mm (SPACE)

PROBLEM:

Calculate the spaces that you would leave between the increments for each of these 

examples?

4

4
50 - 75

50 - 75

12

12

6

6

60 - 90

60 - 90

25 - 100

25 - 100

100 - 300

100 - 300
11

11
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CONTINUOUS WELD CONTINUOUS WELDINTERMITTENT

EQUAL SPACES

When intermittent welding is mixed with continuous welding,  the spaces between the 

continuous weld and each of the welded increments are all the same length.

1.  What is the length at A? __________

2.  What is the length at B? __________

3.  What is the length at C? __________

PROBLEM:

10        120 10        12010        50-110

A          B          C
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Separate welding symbol should be used for combinations of intermittent and 

continuous welding on the same side of the joint.

50 50

50

75 75110 110

8585

390 7575

On drawing 2, put in the necessary symbols for combined intermittent and continuous 

5 mm fillet welding on both sides of the joint.

1.

2.

PROBLEM:
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H: Weld-all-around & Field Welds

Welds extending completely around a joint are indicated by the weld-all-around 

symbol which is a circle placed at the point where the reference line and the arrow 

join.  For example:

4

PROBLEM:

Draw the symbol for a 6 mm fillet weld 

around on the arrow side, in the top view.

(square tube on plate)

TOP

FRONT SIDE

Draw the symbol for a 4 mm intermittent 

fillet weld-all-around with 12 mm spaces 

between 50 mm increments.
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Field welds (welds not made in a shop or at the place of initial construction) are shown 

by the field weld symbol which is a flag placed where the reference line and the arrow 

join.  For example:

NOTE:  The previous AWS symbol for a field weld was a solid 

circle placed where the reference line and arrow meet.

PROBLEM:

DESIRED WELD

TOP

FRONT

In the front view, draw the welding 

symbol for a fillet weld on the arrow side 

of the joint.  The weld is to be made in 

the field with 6 mm equal legs.
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The weld-all-around and field weld symbols are sometimes used together.  For example:

PROBLEM:

Draw the symbol for a 10 mm fillet weld 

completely around the joint to be done in 

the field.

DESIRED WELD

TOP

FRONT
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I:  Contour and Finishing

When it is desirable to specify the shape of the finish required, three symbols are used.  

The shape is called the weld contour.  These are the three contours:

1.  Flush Contour  ________

2.  Convex Contour (convex bulges) ________

3.  Concave Contour (concave caves in) ________

PROBLEM:

Draw the symbol for a 4 mm fillet weld convex contour on the other side of the joint.
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When fillet welds are to be welded approximately flat-faced, the flush contour symbol 

is always added to the right side of the weld symbol.

Draw the symbol for a 12 mm fillet weld-all-around with a flush contour finish on the 

arrow side of the weld.

PROBLEM:
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Fillet welds to be finished with a convex contour are shown by adding the convex 

contour symbol (       ) always to the right of the weld symbol. For example:

PROBLEM:

DESIRED WELD

6

Draw the symbol for a 200 mm long fillet weld, convex contour, with a 6 mm and 10 

mm legs on the other side of the joint.

Note:  Remember that a convex contour symbol is convex in reference to the symbol 

(i.e. fillet symbol) - not in reference to up or down.
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PROBLEM:

FLAT FILLET WELD CONVEX FILLET WELD

CONCAVE FILLET WELD

Draw the symbols for 12 mm fillet welds 150 mm long with convex contour finishes 

on both sides of each of the two joints.
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Fillet welds with a concave contour are shown by adding the concave contour symbol 

(      ) always to the right of the the weld symbol.  For example.

Note:  Remember that a concave contour symbol is concave in reference to the symbol 

(i.e. fillet symbol) - not in reference to up or down.

Draw the symbol and put in the dimensions for a 7 mm fillet weld 200 mm long with a 

concave contour finish required at each end of the joint on line A on the arrow side 

only.

A

PROBLEM:
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To show the method of surface finish required, the first letter of the method of finish 

needed is used as the symbol.

The finish method symbol always appears to the right of the weld symbols:

Chipping C

Grinding G

Hammering H

Machining M

Rolling R

Unspecified U

Remember that finish method uses the first letter only.  If no letter appears to the right 

of the weld symbol, it means to weld the desired finish; concave, convex, etc.

Note:  Finish method unspecified.  Welds to be finished with the methods unspecified 

shall be indicated by adding the letter “U” to the appropriate contour symbol.

G
6

PROBLEM:

Draw the symbol for a 15 mm fillet weld 230 mm long with a flush contour and finished 

by grinding on the arrow side of the joint.
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Fillet welds that are to be made flush by mechanical means require the contour symbol 

and the abbreviation for the method of finishing.

M

Remove weld metal by machining to form a flat fillet.

Draw the symbol for chain intermittent 10 mm fillet welds 100 mm long with a pitch 

of 175 mm and with a flat contour finished by chipping to be on both sides of the 

joint.

PROBLEM:
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Fillet weld that are to be made convex by mechanical means require the convex weld 

symbol and the abbreviation for the method of finishing.

G

PROBLEM:

Draw the symbol for  6 mm staggered intermittent fillet welding with a length of 125 

mm and a pitch of 175 mm, and a convex contour finish to be made by grinding for 

both sides of the joint.
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Fillet welds that are to be made concave by mechanical means require the concave 

weld symbol and the abbreviation for the method of finishing.

G

Remove weld metal by grinding to form a concave face.

390 7575

On drawing B, draw the symbols for combined intermittent and continuous 8 mm fillet 

welding with a concave contour finish on both sides of the joint. The concave contour 

is to be produced by machining.

PROBLEM:

50 50

50

75 75110 110

8585

A.

B.
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J:  Process and Method

Table A - Designation of Processes by Letters

Group Process Letter Designation

Arc Welding Stud Welding SW

Gas Shielded Stud Welding GSSW

Submerged Arc Welding SAW

Gas Metal Arc Welding GMAW

Gas Tungsten Arc Welding GTAW

Plasma Arc Welding PAW

Flux Cored Arc Welding FCAW

Shielded Metal Arc Welding SMAW

Electroslag Welding ESW

Gas Welding Oxyacetylene Welding OAW

Brazing Torch Brazing TB

Furnace Brazing FB

Induction Brazing IB

Cutting Arc Cutting AC

Air Carbon Arc Cutting CAC-A

Metal Arc Cutting MAC

Plasma Arc Cutting PAC

Oxygen Cutting OC
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When a specification, process, or other reference is used with a welding symbol, the 

reference is put in a tail added to the reference line.  For example:

GMAW GTAW

PROBLEM:

Referring to the table A on page 49, put in the tail of each symbol the letters for the 

welding process used.  Put table A in front of you so you can refer to it when necessary.

2.  Gas Metal Arc Welding

3.  Furnace Brazing

1.  Oxyacetylene Welding
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Usually, the letter designations are a combination of the first letters in the name of the 

process i.e. the letter designation for twin carbon arc welding is TCAW.

PROBLEM:

Refer to table A for the letter designation for each process listed below and put the 

letter designation after the name of each welding process.

1.  Gas Shielded Stud Welding ____________

2.  Gas Metal Arc Welding ____________

3.  Gas Tungsten Arc Welding ____________

4.  Flux Cored Arc Welding ____________

5.  Oxyacetylene Welding ____________

6.  Torch Brazing ____________

7.  Induction Brazing ____________

8.  Arc Cutting ____________

9.  Metal Arc Cutting ____________

10.  Oxygen Cutting ____________
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PROBLEM:

Designation of Methods By Letters

The following abbreviations indicate the method of applying any of the processes:

AUtomatic welding AU

MAnual welding MA

MachinE welding ME

Semi-Automatic welding SA

Memorize these method abbreviations.  Notice they use two letters from the first word 

and do not use the W of welding.  Be sure you understand the difference between 

method and process.  For example, the gas metal arc welding process can be either 

manual of automatic.

Give the abbreviations for the following.

1.  Submerged Arc Welding __________

2.  Shielded Metal Arc Welding    __________

3.  Gas Tungsten Arc Welding      __________

4.  Machine Welding __________

5.  Hammering __________

6.  Semi-Automatic Welding __________

7.  Rolling __________

8.  Stud Welding __________

9.  Manual Welding __________

10.  Gas Metal Arc Welding __________

11.  Automatic Welding __________

12.  Grinding __________
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The letters used to designate the method of applying the process are also placed in the 

tail.  For example, automatic submerged arc welding is shown:

SAW-AU

PROBLEM:
Give the interpretation for each abbreviation.

1.  SA _________________

2.  FB _________________

3.  ESW _________________

4.  M _________________

5.  PAW _________________

6.  GSSW _________________

7. PAC __________________

8.  OAW __________________

9.  C __________________

10.  AC __________________

11. GMAW __________________

12.  IB __________________
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The welding symbol can also include a reference to a drawing which shows the joint 

to be welded more clearly.  The drawing reference is placed in the tail bracket.

PROBLEM:

On the side view drawing only, draw the symbol for a 8 mm chain intermittent fillet 

welding on both sides of the joint, with 100 mm increments with a pitch of 200 mm, 

with a concave finish to be made by grinding.  The welding is to be done by the gas 

tungsten arc welding process and by the manual method.  Reference drawing number 

DWG32.
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A reference to a welding procedure is sometimes placed in the tail bracket of the 

welding symbol to indicate the methods and techniques required to produce the weld.  

For example:

7           125

Welding 

Procedure

PROBLEM:

On the side view drawing only, draw the symbol for a fillet weld all-around to be done 

in the field with unequal legs of 12 mm and 15 mm with a flush contour, finish to by 

done by chipping and the welding to be done by the flux cored arc welding process 

using the semi-automatic welding method.  Also show that the vertical leg size is 15 

mm.  The welding procedure is WP-1.
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Sometimes the filler metal type is placed in the tail bracket of the welding symbol.

GMAW-AU

ER70S-35

ER70S-3 is an American 

Welding Society filler metal 

classification.

PROBLEM:

Label the views and then draw the symbol on the views where welding can be clearly 

shown for staggered intermittent 6 mm fillet welding on both sides of both joints, with  

a flush contour finish to be done by chipping,  75 mm increments with a 200 mm pitch, 

the welding to be done by the shielded metal arc welding process using the manual 

welding method.  The filler metal is E6010.
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PART II:  PLUG AND SLOT WELDING SYMBOLS

A.  Plug Weld Symbol

So far, we have worked with the symbol 

for the fillet weld only.  From here on, 

we’ll work with other weld symbols.  First, 

let’s consider the plug weld symbol.  A 

plug weld is a round weld made through a 

hole in one piece of metal, welding that 

piece to another.

The diameter of the plug weld is shown at the left of the symbol.

4

Draw the symbol for a plug weld with a diameter of 15 mm on the arrow side of the 

joint.

PROBLEM:

Symbol
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The place where the plug weld should be, is shown by the center line through the 

drawing which meets the arrow.  The drawing may show a locating dimension.

PROBLEM:

60

Draw a symbol for a plug weld on the arrow side 30 mm from the left side of the 

weldment.  Show the locating dimension.
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The angle of countersink is shown under the symbol when the weld is on the arrow 

side and over the symbol for a weld on the other side.

450

450

NOTE:  If no countersink is desired, then 00 should be used as the angle value.  The 

countersink is the angle formed by the sides of the hole.  The diameter of the weld is at 

the bottom of the hole.

350

11

1.  This is a ___________ weld symbol.

2.  The angle of the countersink is __________.

3.  The diameter of the weld is __________.

PROBLEM:

SYMBOL DESIRED WELD
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Important:

If no angle is shown, the angle will be the manufacturer’s (user’s) standard angle.  

The user's joint standard is a uniform shop procedure for completion of repetitive 

tasks, such as preparation of edges and finishing weld profiles. These standards are 

employed unless otherwise noted in the welding symbol or welding procedure.

PROBLEM:

Interpret the weld symbol

6

1.  Type of weld: ______________

2. Size of weld: ______________

3.  Angle of countersink: ______________



PWC Inspection Service

A plug weld will be filled completely if no depth of filling is given.  A fractional 

dimension inside the plug weld symbol gives the depth of filling.  For example:

12

PROBLEM:

12 6

350

This ____________ weld will have a ____________ deep filling, a ____________ 

diameter at the bottom, and a ____________ countersink angle.
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The pitch (center-to-center spacing) of the plug welds is shown to the right of the 

symbol as shown below.

DESIRED WELDS

40

120

120

40

PROBLEM:

100

4      2     150

This plug will have a pitch of ____________, a diameter of ____________, a filling of 

____________, and a countersink angle of ____________  ______________.
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The contour symbol and finish methods are shown over the plug weld symbol for 

other side and below for arrow side.

PROBLEM:

G

75

20             100

450

G

This plug weld will have a ____________ contour, a ____________ diameter, a 

____________ angle of countersink, a ____________ pitch and will be finished by

____________.  The first plug will be placed ____________ from the left.

M
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Plug welds to be made flush without mechanical finishing require just the flush symbol.

450

450

DESIRED WELD

30    20

PROBLEM:

Draw the symbol for a plug weld with a diameter of 12 mm on the arrow side of the 

joint.  The angle of countersink is 300 and the weld is to be produced flush.



PWC Inspection Service

B:  Slot Weld Symbol

The same symbol is used for both plug welds and slot welds.  The symbol may show 

the depth of filling, contour, and finish the same as for plug welds.  However, all other 

dimensions such as length, width, spacing, and orientation are shown on the drawing 

near the symbol, or on a separate detail (DET) or drawing (DWG) referred by the 

symbol.

DWG 81

G

DET “A”

PROBLEM:

12
DWG 24

This is a symbol for a ____________ weld in the ____________ side of the joint.  It 

will be filled to a depth of ____________.  All other information can be found on 

______________________.
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A note on the weld symbol tells you where to find information not shown by the 

symbol itself, or not shown at the symbol location on the drawing.

PROBLEM:

DETAIL “A”

100

25

175 175

90

The width of this slot weld is ____________.  Its pitch is___________.  Its length is 

____________ and its depth of filling is ____________.  Detail  “A” is needed to 

show the  ____________ and ____________ of this slot.

DET. “A”

ORIENTATION AS SHOWN ON 

DRAWING
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The information for a slot weld may come from the symbol, the orientation drawing, 

and a separate detail drawing.

PROBLEM:

DETAIL “B”

210 210

180

DET. “B”

ORIENTATION AS SHOWN ON 

DRAWING

40

200

14

For this slot weld, the depth of fill is ____________, the width is ____________, the

pitch is ____________, and the length is ____________.
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The orientation drawing always shows whether it’s to be a plug weld or a slot weld.

ORIENTATION DRAWINGS

PROBLEM:

This ____________ weld will begin ____________ mm from the left end of the 

materials and ____________ mm from the edge of the top member.  The weld will be 

__________ mm long, ____________ mm wide, have a ____________ contour and be 

finished by ____________.

DET “A”

200

75

25

70

50

45
G

Slot is ovalPlug is round

DETAIL “A”



PWC Inspection Service

PART III:  SPOT AND SEAM WELDING 

SYMBOLS

A.  Spot Weld Symbol

This is the symbol for a spot weld.

When the spot symbol is astride the reference line (C), arrow side or other side has no 

meaning or doesn’t matter

A B C

Place the weld symbol on the reference line as indicated by the drawings.

PROBLEM:
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The size (or diameter) of the spot weld is to the left of the symbol.

The pitch of the spot weld is to the right of the symbol.

12

50

PROBLEM:

6       50

1.  The weld is located on the ____________________.

2.  The size of the weld is ____________________.

3.  The pitch of the weld is ____________________.
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Shear strength is the number of pounds applied sideways necessary to separate two 

welded members.

600

600

The shear strength per spot weld is at the left of the spot symbol.  In the metric system 

the shear strength is measured in Newton's per spot.

Each of these spot welds will have a shear strength of ____________ lbs.  The center-to-

center spacing will be ____________ and is called the ____________.  The welding 

process used is ____________________________________________________.

PROBLEM:
700      100

GTAW
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When the designer wants a specific number of spot welds this number is put over (or 

below) the symbol and in parentheses.

(8)

(8)

(8)

PROBLEM:

Draw the weld symbol for ten spot welds to be deposited on the arrow side of the joint 

at a pitch of 75 mm.  The weld are to be deposited using the gas tungsten arc process 

with a shear strength of 100 pounds.
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When the spot weld should be flush, the flush contour symbol is put over (or below) 

the symbol.

PROBLEM:

12       75

For this ____________ weld,  the 12 is the ____________, the 75 is the ____________, 

and the line under the symbol is the ____________.
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When the spot welding is to be less than 

full length it is shown this way.

PROBLEM:

40

200

For this spot weld, the 400 is its _____________________________, the 10 is the 

__________________________, the 30 is the ____________, the GMAW shows the 

_________________________ that is to be used.

400       30
(10)

GMAW75

300
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B.  Seam Weld Symbol
This is the symbol for a seam weld.

PROBLEM:

DESIRED WELD

GMAW

WELD SYMBOL

Draw the weld symbol on the reference line.

What process is used to deposit the weld?  __________________________________



PWC Inspection Service

The size or width, the shear strength, and the length are shown in the usual places.

WIDTH SHEAR STRENGTH LENGTH

10

500 200

The shear strength indicates pounds per inch of weld length. When the length of a 

seam weld is not specified, it is to be the complete length of the joint.

PROBLEM:

On this seam weld, the length is ____________, the welding process is 

__________________________________, and the width is ____________.

SAW
10
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C.  Stud Welds
Stud welds have no side significance and the symbol is placed on the arrow side of the 

reference line.

10         75

(6)

The dimension to the left indicates the diameter of the stud in inches, decimals, or 

metric.  The number to the right gives the pitch.  The number in parentheses below the 

symbol indicates the number of stud welds.

PROBLEM:

14         120

(4)

The symbol indicates that ______ studs with diameters of ______ mm should be 

welded on to the surface with a pitch of ______ mm.
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PART IV:  GROOVE WELDING SYMBOLS

A.  Groove Weld symbols  

These are the symbols for groove welding

Other Side Arrow Side Both Sides

Square-Groove

Vee-Groove

Bevel-Groove

U-Groove

J-Groove

Flare-Vee-Groove

Flare-Bevel-Groove

The weld symbol will appear similar to the weld it is to represent.
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PROBLEM:

Draw the symbols for the illustrations below using the groove symbols on pg 79.

1.

2.

3.

4.
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WELD SYMBOL SINGLE-GROOVE WELD

Welds are deposited only on one side of the joint are called single groove welds.

PROBLEM:

1.  ______

4.  ______3.  ______

2.  ______

Place the letter for the correct weld symbol next to the appropriate single groove weld.

A.

B.

C.

D.
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Double groove welds are deposited on both sides of the joint.

DOUBLE-V-GROOVE WELD

PROBLEM:

1.  ______

3.  ______ 4.  ______

2.  ______

Place the letter for the correct weld symbol next to the appropriate double groove 

weld.

A.

B.

C.

D.
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You have probably noticed that the arrows with the bevel and J-grooves are always 

broken.  The broken arrow calls attention to this type of joint and specifically points to 

the part which is to be shaped.

PREPARED JOINT PREPARED JOINT

PROBLEM:

Draw the arrow and weld symbol for the reference lines provided.

(Deposit weld on arrow side only.)
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The root opening (distance between the two pieces of metal at the root of the joint) is 

shown above or below the groove weld symbol.  For example:

4

3

5

If the root opening is not shown, it is to be according to the user’s standard.

ROOT OPENING

PROBLEM:

Type of groove:

Root Opening:

_____________

_____________

_____________

_____________

_____________

_____________

6

0

3

B. Groove Weld Joint Preparation Dimensions
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If the groove weld symbol doesn’t show the groove angle, then the user’s standard 

angle is intended.  However, if the groove angle desired is different from the user’s 

standard angle, it is shown this way:

350

600

GROOVE ANGLE

PROBLEM:

1.  This _______________ groove weld has a ________ degree angle.

350

450

350

2.  This double- ____________-groove weld has a ________ angle on the arrow side 

and a ________ angle on the other side.

Part A

Part B

3.  This _______________-groove weld has a ____________ _______________ angle.

4.  Part ______ is to receive the the groove preparation



PWC Inspection Service

Unless shown otherwise, the groove radii and root faces of U and J grooves are the 

user’s standard.  When they aren’t to the user’s standard, they are shown outside the 

weld symbol or described be a cross section, detail or other data. 

450

10R

55

450

SEC A-A

SEC A-A

DWG 274

NOTE 14

NOTE 29

PROBLEM:

This _______________-groove weld will be made to the __________  ______________.
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The size of bevel, V, J, or U groove preparation is shown to the left of  the groove symbol

550

20

4

4
550

20

The size of bevel, V, J, or U groove preparation refers to the depth of groove preparation.

PROBLEM:

300
6

12

1.  This single bevel-groove weld has a groove depth of ______ mm.

2.  What is the size of the root face? ________
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C.  Groove Weld Size

If the depth of groove penetration is not shown on the symbol for a single groove 

weld, complete penetration is required.

18

DESIRED WELD SYMBOL

1. The depth of the bevel-groove preparation of       

this weld is __________.

PROBLEM:



PWC Inspection Service

When the depth of groove penetration is not shown on symmetrical double-groove welds,

complete penetration is required.

1.  Type of weld: _____________________

2.  The depth of groove preparation on each

side of this weld is ____________

50

38 

19

DESIRED WELD SYMBOL

Notice that the depth of groove preparation on each side is one-half the metal

thickness.

PROBLEM:
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When the weld size is given, it is shown to the right of the groove size - first groove

size and then weld size enclosed in parentheses.  If weld size is not indicated, there is

to be complete penetration.

Note:  The effective throat on groove welds is now called weld size.

DESIRED WELD

6 (10)

6

10

6 (11) 3

The weld size is ________.  The root opening is ___________

and the depth of groove preparations is ____________.

PROBLEM:
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Since there is no bevel on a square-groove weld, the only size shown to the left of a 

square groove symbol is the weld size, for example:

3

In this square-groove weld, the root opening is and the weld size 

is  .

DESIRED WELD

3

6
3

3
6

PROBLEM:
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When both welds of a double groove weld have the same dimensions, the dimensions

are shown on both sides of the reference lines.

G

G

5

5

3

3

90

90

Describe the above weld.

1.  Weld size:  

2.  Finish Method:  

3.  Groove Depth:  

4.  Root Opening:  

5.  Angle:  

6.  Type of Weld:  

DESCRIPTION

PROBLEM:
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The depth of groove preparation (S) and weld size (E) for a flare-bevel-groove weld or

flare-vee-groove weld is taken from a line tangent to the flared member.

E

S

DESCRIPTION

1.  Root opening:  

2.  Groove depth:  

3.  Weld size:  

4.  Type of weld:  

E

S

1.  Type of weld :  

2.  Groove depth:  

3.  Root opening:  

4.  Finish contour:  

25 (30)

25 (30)
13

6
G

PROBLEM:
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In the fillet weld symbols section, you used the concave (      ), convex (      ), and the 

flush (    ) contour symbols.  The same symbols are used for groove welds.

G

FLUSH CONVEX

1.  Weld Type:  

2.  Groove depth:  

3.  Root Opening:  

4.  Finish Contour:  

5.  Finish Method:  

6.  Angle:  

3

3

60

90

M

Describe the welding symbol above.

DESCRIPTION

51

13

Arrow Side Other Side

1.  Weld Type:  

2.  Groove depth:  

3.  Root Opening:  

4.  Finish Contour:  

5.  Finish Method:  

6.  Angle:  

CONCAVE

PROBLEM:
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Groove welds that are to be made flush, convex or concave by mechanical finishing 

require the abbreviation for the finishing method.

1.  Weld Type:  

2.  Groove depth:  

3.  Root Opening:  

4.  Finish Contour:  

5.  Finish Method:  

6.  Angle:  

DESCRIPTION

Arrow Side Other Side

1.  Weld Type:  

2.  Groove depth:  

3.  Root Opening:  

4.  Finish Contour:  

5.  Finish Method:  

6.  Angle:  

35

R

25
6

C

32
6

45

Study this welding symbol.

PROBLEM:
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D.  Melt-thru, Back or Backing Weld  Symbols

These three symbols look very much alike so be careful to learn the differences.

BACK OR BACKING SYMBOL MELT-THRU SYMBOL SURFACING SYMBOL

Note:  A backing symbol has one curve; a surfacing symbol has two curves.

Note:  When a single reference line is used, the process shall be specified in the tail of 

the symbol.

Back

Weld

Name these symbols:

Back

Weld

Which side is welded:

PROBLEM:
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The back or backing symbol indicates bead type back or backing of single-groove 

welds.

It is combined with single-groove weld symbols.

DESCRIPTION

1.  Contour of Finish:  

2.  Angle:  

3.  Finish Method:  

4.  Groove Depth:  

5.  Type of Weld:  

6.  Root Opening:  

7.  Type of weld:  

(other side)

NOTE 1

3

13 (19)

60

G

PROBLEM:
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A NOTE specifies whether weld is a back or backing weld.  A backing weld is a small weld

made on the back of the joint before the main weld is made.  A back weld is a small weld 

made on the back of the joint after the main weld is made.

Note 1

This is a single J-groove symbol used with a back or backing weld symbol.

Describe this weld:

3
19 (24)

40

R

NOTE 1

NOTE 1:  Groove weld made after

arrow side weld.

1.  Type of weld: 4.  Bevel Depth:

(other side)

2.  Type of weld: 5.  Finish Method:

(arrow side)

3.  Angle: 6.  Finish Contour:

PROBLEM:
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The melt-thru symbol is used where full 100% penetration by the single-groove weld

is needed.  This symbol, too, is used with single-groove weld symbols.  Remember, the

melt-thru symbol is solid and black.

This single-bevel-groove symbol is used with a symbol.

PROBLEM:
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The finish contour symbols (flush, convex, concave) and the means of mechanical finish

symbols (C, G, R, M, H) are used with the back or backing weld symbol and the melt-thru

weld symbol as:

R

H

NOTE 1

C

M

This single bevel-groove weld will have an

other side weld with

a contour finished by

.

This single U-groove weld will have an

arrow side weld with a 

contour finished by

.

PROBLEM:
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E.  Backing Strip and Spacer Symbols
Backing is a strip of material placed at the root of the joint.

DESIRED WELD

A joint with backing is specified by placing the backing symbol on the side of the reference

line opposite the groove weld symbol.  If the backing is to be removed after welding, an

“R” shall be placed within the backing symbol.  Material and dimensions of backing shall

be specified in the tail of the symbol or on the drawing.

A 36

R

6 x 25

A 36

SAW

R

16

30

1.  Type of weld:
with

2.  Root Opening:

3.  Groove Angle:

4.  Type of Contour:

5.  Welding Process:

6.  Is the backing to be removed after
welding? 

6 x 25

PROBLEM:
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6

6

6

6 x 6

SAE 1010

6 (13)

6 (13)

20

20
6

DESIRED WELD

The spacer is used on double groove welds.  The spacer symbol breaks the reference line.

NOTE:  Material and dimensions of spacer as specified.

Which weld best describes this weld

symbol? 

A: B: C: D:

PROBLEM:



PWC Inspection Service

F.  Consumable Insert
Consumable inserts shall be specified by placing the consumable weld symbol on the 

side of the reference line opposite the groove weld symbol.  The AWS consumable 

insert class shall be placed within the tail of the symbol.

5 7

G

3

G

3
16

60

1.  Type of weld:

with 

2.  Root Opening:

3.  Groove Angle: 

4.  Insert Classification: 

5.  Type of Contour: 

6.  Finishing Process: 

13 10

60

3

PROBLEM:
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PART V:  SURFACING WELDS AND FLANGE WELDS

A.  Surfacing Weld Symbol

When a surface is built up by a single or multiple-pass welding, this surfacing symbol is used:

The surfacing symbol is always on arrow side of the reference line.  A drawing is used to

indicate when a portion of a member is to be surfaced.

100

10

3

This weld will have a length of , and a width of 

.

PROBLEM:
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The surfacing weld symbol is used to show that a surface is to be built up by welding.  

Surfacing welds may be used to correct the size of a part, provide wear or corrosion 

resistance or to form a transition between two dissimilar metals.

The weld symbol is always placed below the reference line.  Since a joint is not involved,

the weld symbol has no arrow or other side significance.

DESIRED WELD

DESIRED WELD

Draw the symbol in the view which completely shows the surface to be welded.  Then 

label the orthographic views.

PROBLEM:
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The size of the build-up is to the left of the symbol as:

6mm 3mm

No size shown leaves the surfacing thickness to the welder’s discretion.

Draw the symbol for a surfacing weld 5mm high.

PROBLEM:
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B.  Flange Weld Symbols

Welding of light gage metal joints with flared or flanged edges is shown by the flange

weld symbols.

Desired Weld Edge-flange Symbol Desired Weld Corner-flange Symbol

This is a  

weld on the  side.

This is a  

weld on the  side.

PROBLEM:
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Flange Weld  Terms

The height and radius dimensions are required for preparation of the joint edges.

SIZE
HEIGHT

RADIUSDESIRED WELD

RADIUS + HEIGHT

SIZE

136

3

6 + 13
3

The prepared joint edge has a mm radius and a mm height.

The size of the weld is mm.

Root opening, if needed, is to be shown on drawing, not on symbol.

PROBLEM:
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When the corner flange joint is not detailed, the broken arrow is used to indicate which

member is flanged.

A.

B.

2 + 3
3

DESCRIPTION

1. Type of weld:                                          

2. Side of joint to be welded:                      

3. Member to be flanged:                       

4. Radius:                    

5. Weld size:               

PROBLEM:
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POINT OF TANGENCY

HEIGHT ABOVE 

POINT OF TANGENCY

The Flange Weld symbol remains the same regardless of the

number of pieces placed within the outside members.

3 + 6
DESCRIPTION

1. Type of Weld:                                        

2. Height above point of tangency:             

3. Radius:                       

4. Weld Size:                  

8

PROBLEM:
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The symbol bends away from the reference line for flare groove welds. The symbol bends

toward the reference line for flange welds.

A

B

SINGLE FLARE VEE WELD EDGE FLANGE WELD

Identify these weld symbols

PROBLEM:
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PART VI:  COMBINATION WELDING SYMBOLS

A.  Combination Welding Symbols

On combined weld symbols, the dimensions for each type of weld are given, for 

example:

10

6 (13)

10

6 (13)

6

10

10

6

10

13 (19)

10

13 (19)

3

3

25

25

M

M

DESCRIPTION

Double J-Groove Welds

1. Groove Depth: 

2. Root Opening: 

3. Angle: 

4. Weld Size: 

Double Fillet Welds

1. Finish Contour: 

2. Leg Size: 

3. Finish Method: 

PROBLEM:
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B.  Multiple Reference Lines

More than one reference line can be used to sequence a series of welding operations.

The first operation is on the reference line nearest the arrow.

3rd Operation

2nd Operation

1st Operation

3rd Operation

2nd Operation

1st Operation

1.  First weld deposit: 

2.  Second weld deposit:

3.  Third weld deposit:

WELD SYMBOL

DESIRED WELD

Draw in the welds and number each

in the order it is to be deposited.

PROBLEM:
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A second reference line can be added to the symbol to indicate back gouging before

starting the second welding operation.

BACK GOUGE

The weld is deposited on the arrow side followed by back gouging before depositing the 

weld on the other side.

BACK GOUGE

1.  First weld to be deposited:

2.  Second weld to be deposited: 

3.  Back gouging takes place after depositing the: 

PROBLEM:


