WELDING SYMBOLS

(BASED ON NOTES BY DR. G. GRONDIN)

Patricio F. Mendez
Professor
Director, Canadian Centre for Welding and Joining
Weldco/Industry Chair in Welding and Joining



Reference material

 AWS Standards

— AWS A2.4 Standard symbols for welding, brazing,
and non-destructive examination

* Available for free at UofA in Knovel
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Arrow Symbol

FINISHING DESIGNATOR

CONTOUR SYMBOL sF

GROOVE WELD SIZE — FOR PL

DEPTH OF BEVEL; SIZE
OR STRENGTH FOR
CERTAIN WELDS

SPECIFICATION,

A
R /)

PROCESS, OR | /
BOTH OTHER A y
OTHER REFERENCE \ S( E)
\ / SIDES  SIDE L_P

GROOVE ANGLE; INCLUDED ANGLE
OF COUNTERSINK FOR PLUG WELDS

ROOT OPENING; DEPTH OF FILLING

UG AND SLOT WELDS
LENGTH OF WELD

PITCH (CENTER-TO-CENTER
SPACING) OF WELDS

<—— FIELD WELD
SYMBOL

~— WELD-ALL-
AROUND

T

TAIL (MAY BE OMITTED

WHEN REFERENCE
IS NOT USED)

WELD SYMBOL

BOTH ARROW
SIDES SIDE

(N) REFERENCE
/ LINE
NUMBER OF SPOT, SEAM,

STUD, PLUG, SLOT,
OR PROJECTION WELDS

ELEMENTS IN THIS AREA

SYMBOL

L ARROW
CONNECTING
REFERENCE
LINE TO ARROW
SIDE MEMBER
OF JOINT OR
ARROW SIDE
OF JOINT

REMAIN AS SHOWN WHEN TAIL
AND ARROW ARE REVERSED

WELD SYMBOLS SHALL BE CONTAINED WITHIN

<—— THE LENGTH OF THE LINE AND SHALL NOT BE
PLACED AT EITHER END OF THE REFERENCE LINE




OTHER SIDE
ARROW SIDE

ARROW SIDE

OTHER SIDE
(A) BUTT JOINT

OTHER SIDE

OTHER SIDE

ARROW SIDE

N

(B) CORNER JOINT



OTHER SIDE

ARROW SIDE
ARROW SIDE

OTHER SIDE

(C) T-JOINT OTHER SIDE

ARROW SIDE
ARROW SIDE

OTHER SIDE

(D) LAP JOINT



Types of Welds

Types of Welds with Accentuated Fusion Faces Weld Symbols

e Y| L

Single-V F v } v
| | L |
Single-
GROOVE Bevel
Double-
Flare- - - - -
Bevel



Types of Welds

GROOVE WELDS

Square

Scarf*

Bevel

Flare-V

Flare-
Bevel

i
-

/4
Za

W a
D A

-1
-1

Plug Spot Back Flange
Fillet or Stud or Seam or Surfacing
Slot Projection Backing Edge | Corner
- .N- I Ii- . . -O- -@- - y - X i y -J—-‘- - - -&-
--V- -D- ® -A- -\--’- - o -f-

*Used predominantly in brazed joints - see section on Brazing.




Types of Welds

R Backing Contour
or
Weld all Field Weld Melt | inset | s Flush
around Through pacer or Convex | Concave
(Square) (Rectangle) Flat
N N A\

p_

J—

/_‘

T

—
A
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Symbol with no side significance

FW

10



Symbol with side significance

/\

WELD CROSS SECTION SYMBOL

(A) ARROW-SIDE V-GROOVE WELD SYMBOL
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Symbol with side significance

N \/
v

WELD CROSS SECTION SYMBOL

(B) OTHER-SIDE V-GROOVE WELD SYMBOL

12



Symbol without side significance

X

N /)
X
7 ~

WELD CROSS SECTION SYMBOL

(C) BOTH-SIDES V-GROOVE WELD SYMBOL

13



Symbol with side significance

1/16 ﬂ
_i— e S S

NS
melt-through™™ 1
WELD CROSS SECTION SYMBOL

(A) SQUARE-GROOVE WELD
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Symbol with side significance

melt- through/
WELD CROSS SECTION

(C) SINGLE-V-GROOVE WELD

1/8 x

2

?

SYMBOL

15



Symbol with side significance

WELDED FROM
THIS SIDE

==

AR

WELD CROSS SECTION SYMBOL

(D) EDGE WELD ON FLANGED BUTT JOINT
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Fillet and Plug Welds

Types of Welds with Accentuated Fusion Faces Weld Symbols

FILLET
WELDS

PLUG
WELDS

17



Fillets

/ or\
5/16 3/8
5/16 Fillet 3/8 5/16

3/8 Fillet

1/4 Fillet 5/16 Fillet




Desired Weld

All Around

\)

Required Welding Symbol



Stitch Welds
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Stitch Welds

174 [\ _4-14

Pitch
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Groove Welds

GROOVE WELD INA BUTTJOINT

Required:
A Single-V-Groove Weld

v
ALTERNATIVE 1:

AN 2
Arrow Side fOther Side

< < < t ? <
k vk—Other Side Arrow Sidej

Joint

SYMBOL 1 WELD

indicates preparation to be made
from the Arrow Side



Groove Welds

GROOVE WELD INA BUTTJOINT

Required:
P
A Single-V-Groove Weld t
v
ALTERNATIVE 1:
<
/\ N
Arrow Side fother Side
& < < t <&
k vk—Other Side Arrow Side]\
Joint
\/ /:3
SYMBOL 1 WELD SYMBOL 3 N
indicates preparation to be made Preparation from the same side
from the Arrow Side could have been obtained

using Symbol 3 as shown



Partial Joint Penetration




Steel Backing

S
450 3/4 (3/4) /1/}
45°
3/8 ) — )
4 L. ?
1/4

Desired Weld Symbol



45°

3,41 ]l \

Steel Backing

S
3/4 (3/4) /1/}

3/8

%

1

1/4

<

Desired Weld

3/4 (3/4)\I"%

45°

45°

or

Symbol

S

< X 3/8



Beveled Member

DOUBLE-BEVEL-GROOVE WELD IN A BUTT JOINT
WITH THE CHAMFERED MEMBER SPECIFIED

Desired Weld Symbol

Preparation specified on the The arrows point to the right
right-side member as shown member to be chamfered



Combinations

SINGLE- BEVEL-GROOVE AND A FILLET WELD IN A T-JOINT

e

Symbol Symbol
Desired Weld Arrow with a Break Arrow without a Break is acceptable
as only one (the intended) member
can be prepared

[ As a matter of principal, it is recommended to use the arrow with a break |



Combinations

A MULTIPLE WELD SYMBOL COMBINATION

doin any order

O —
N /_‘V—

J N

15t complete this side
2nd complete other side

or

15t both grooves
2" both fillets

Desired Weld

A)on Single Reference Line

Combined Symbols

B) on Multiple Reference Line
(to specify sequence of welding)

[see next heading]



Weld Order

3rd Operation 1st Operation
2nd Operation 2nd Operation

1st Operation 3rd Operation



Weld Order

. back weld

'f
"
*

Desired Weld and Sequence Desired Weld and Sequence




Exam Questions

5. Draw the welding symbol for the fillet weld below:

&

Ex. 2, 2011

32



Exam Questions

5. Draw the welding symbol for the fillet weld below:

ether of °
‘ 6w [\

Ex. 2, 2011

33



Exam Questions

6. Draw the joint configuration from the welding symbols below.

/as\

Ex. 2, 2011

34



Exam Questions

6. Draw the joint configuration from the welding symbols below.

/as\

Ex. 2, 2011

35



Exam Questions

5. Draw the welding symbol for all welds below:

3/8 Fillet 5/16 Fillet

1/4 Fillet 5/16 Fillet

Ex. 2, 2012

36



Exam Questions

v

5. Draw the welding symbol for all welds below
Sl1é

277 | >4\

3/8 Fillet 5/16 Fillet
56 Fillet Ef/!é ‘ ‘/J\ﬁ{? -
: /z, i
~0f R

1/4 Fillet
Ex. 2, 2012

37



Exam Questions

6. Draw the joint configuration corresponding to the welding symbol below.

1/8

60°

S ?

Ex. 2, 2012

38



Exam Questions

6. Draw the joint configuration corresponding to the welding symbol below.

1/8 e =

60°

k-

s

1

Ex. 2, 2012

39



Exam Questions

8. Draw the welding symbol for the welds below:

8.a

14" leg, full penetration, concave surface, made in the field

Ex. 2, 2013

40



Exam Questions

8. Draw the welding symbol for the welds below:

8.a

'/ll /

14" leg, full penetration, concave surface, made in the field

Ex. 2, 2013

41
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14

-

Exam Questions

14

14

8.b

Ex. 2, 2013

42



Exam Questions

8.b

a4 “ “
14 14
-

| - i s\ 4-19

2:2 2:2 2+2
oo otes] KA .
i i ; sV4-4
| botT—et i
i i i !
i i

— e

. | | - / )
' T = '6(.‘(" \é€
I PP 2:2 2.2 g
| | ! I
I3 J 40‘ .. * = " =Pitch
Ex. 2, 2013
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Exam Questions

9. Draw the weld cross section corresponding to the welding symbols below.

9.a

9.b

80°*

Ex. 2, 2013

44



Exam Questions

9. Draw the weld cross section corresponding to the welding symbols below. O

9.a

Ex. 2, 2013

= 45





