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Remarks Code reference

Manufacturer must assign an identifying number, Par. UW-29
letter, or symbol to permit identification of welds
made by welder or welding operator

Manufacturer must maintain a record of welders and
welding operators, showing date, test results, and
identification mark assigned to each

Records must be certified by manufacturer and made
accessible to Inspector

Welder must stamp symbol on plate at intervals of Par. UW-37
3 ft or less on work done on steel plate ¥ in thick or

more; for steel plate less than % in thick or nonfer-

rous plate less than % in thick, suitable stencil or other

surface marking must be used

Records must be kept by manufacturer of all welders Par. UW-48
and welding operators working on a vessel and the

welds made by each so that these data will be avail-

able for the Inspector

No production work can be done until both the welding  Pars. UW-5, UW-26(c),

procedure and the welders or welding operators UW-28, UW-29, UW-47,
have been qualified Section IX

Procedure for clad vessels Pars. UCL-31, UCL-40 to -45
Lowest permissible temperature for welding Par. UW-30

No welding should be done when temperature of base
metal is lower than 0°F

Heat surface area to above 60°F where a weld is to be
started when temperature is between 0 and 32°F
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QW-200 Procedure qualification details.
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QW-400 Welding data .This is the biggest section of the code and covers data for both procedure
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-Material and consumable data

-Approval range for thickness, diameter, joint

-Configuration and welding positions.

-Definitions used in code.

QW-500 Standard Welding Procedure Specifications (SWPSs)
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Depth of bevel; size or A
strength for certain welds ~l R

Specification,
process, or
other reference

T

Tail (omitted Both Arrow
when reference | sides  side

Finish symbol Groove angle; included angle
¥ _\ of countersink for plug welds

Contour symbol Root opening; de it
=X ; depth of filling
Groove weld size .f_ / for plug and slot welds

S(E) /{389; %‘i’&%f}

Length of weld
Pitch (center-to-center
[ spacing) of welds
1

-~—Field weld

symbol
Weld
all-around
symbol

is not used) A
pR— (N) < Reference line "
Weld symbol — oW .
Y /Number of spot, seam, connecting
stud, plug, slot, reference
or projection welds Il_r:je to arrct))w
side member
Elements in this area remain of joint or
as shown when tailand —— |  arrow side
arrow are reversed of joint
Weld symbols shall be contained within
-— the length of the line and shall not be ——
placed at either end of the reference line
e V‘W Syl LB -7 s
Contour
| )
Weld Field Melt- Cor}zggnr? s Backing Spacer Flush
all-around|  weld through (square) | (rectangle) (rectangle) orflat | Convex | Concave
S~—"

o

/;/‘ el e =

Groove

Square

Scarf

v Bevel U J Flare-V | Flare-bevel

L
—_—

—

AN I "';;'“ “"I\'" 2 S i

I A B TV

: Spot or Back or ;

Fillet Plug Slot Stud projection Seam backing Surfacing| Edge
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VT |el T | LT s | oo |TREZ 1]
O | =

Do 4k 5l ukal gl il = s



kS SRS 6,8 WSTD

LSS co Oy o

(P bk gy wws

TUW-B il 5Lis o O3l s bshast gty s

b Jlail lg it L IS (Category B Jaows sled > Lt oS Category A Job sls o Lot 4 S
3 e ST L sle gy azws Category D s Lol 5 a3l Jlasl & b g e slgd g Lo sl slaien 5 Category C

35 Aal g Category A ¢ 5 5l 55 e 4 ke Jlall il &5 e Hemispherical ¢ 53

SEE UW-3(b)
a C
g‘ A
‘0 c
| p|e
‘0
k D B D)8
® A c

u:“ﬁ .19).12} o aiws —0 Jg-v:’
Jlasl o £ 4 ol Ope s Jlasl G 8 513 a0 Category i sk

:(Joint Efficiency) Jlas! 1,8 oy 2

S 5 Al S Caslie 4 Jlall plSoual i b e Sl o sl AWS A3.0 ;3 &S w5 o Jlasl T8 o
2 gin Olo Lo s

e b O3l a5 Jlall g 4 b el UW-11(R) 53 oS (53,050 53 s ¢ JLail s 5 45 0l A3 UW-12 s
Baies o3y QLS E G b Slaslows 53 5 anilsy  Saw o

Jlasl o8 oo =Y Jsus

Efficiency allowed,

Type of joint and radiography percent Code reference
Double-welded butt joints (Type 1) Par. UW-11

Fully radiographed 100 Pars. UW-51, UW-35

Spot-radiographed 85 Pars. UW-12, UW-52

No radiograph 70 Table UW-12
Single-welded butt joints Par. UW-52
(backing strip left in place) (Type 2) Par. UCS-25

Fully radiographed 90 Par. UW-51

Spot-radiographed 80 Par. UW-52

No radiograph 65
Single-welded butt joints no backing 60 Table UW-12

strip (Type 3) limited to circumfer-
ential joints only, not over % in
thick and not over 24-in ouside dia-

meter

Fillet weld lap joints and single- Table UW-12
welded butt circumferential joints

Seamless vessel sections or heads 100 Par. UW-12(d)

(spot-radiographed)
Seamless vessel sections or heads 85 Par. UW-12(d)
(no radiography)

AR
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S8 5l sl 5 Glo e ot 5K s 4 b s eslinad g8 55 O sl dad b 5l a5 53 1ol edd A3 S s
122" Gy el Sl ol 2" ol Bl e plad ¢ (K st 5l S AEL 65l 5 senST gla iy
D38 SSL b e S OGS kST gy (K 055 Ll b Il

b el i ol sll 5 S5t 53 ol @3 AL 5 s eslid 6b S e e b SVl ) 4SS e
Jsdr 03 05 bl st o B SVLaSl 55 Slame (g5l 2eal Jltie 508 Jlasl aiyy JelS sd 5 3580 el 5kt
SOl 0l asiie (F J i) UM-33

UW-33 <Ll ,5l=a (Hi-Lo or Misalignment) (s 31 eal Ol 5 =Y J i

TABLE UW-33

Customary Units

Joint Categories

Section Thickness, in. A B,C,&D
Up to %, incl. Vit Vit

Over % to %, incl. L in. Yot

Over % to 1%, incl. e in. %6 in.

Over 1% to 2, incl. T4 in. Lot

Over 2 Lesser of %t or Lesser of %¢ or

% in. %, in.
SI Units

Joint Categories

Section Thickness, mm A B,C,&D

Up to 13, incl. Yat Lot

Over 13 to 19, incl. 3 mm Yt

Over 19 to 38, incl. 3 mm 5 mm

Over 38 to 51, incl. 3 mm ]/gt

Over 51 Lesser of Y.t or Lesser of Yt or
10 mm 19 mm

Yy
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QW-469.2 ALTERNATIVE BUTT JOINT

}\‘+ 371/, deg max.

31l Olsee IS w0 =Y s

Plate thickness, in

Offset limits

Code reference

Longitudinal joints

Circumferential joints
(categories B, C, D)

Offset type joint

Welding of plates of
unequal thickness

Spherical vessels and
hemispherical heads

Up to % in inclusive
Over % in to % in
Over % into 1% in
Over 1% in to 2 in
Over 2 in

¥y in or less

Over % in to 1% in
Over % in to 2 in
Over 2 in

K, in maximum; lon-
gitudinal weld within
offset area shall be
ground flush with
parent metal prior to
offset and examined by
magnetic particle
methodafter offset

Offset must meet longi-
tudinal joint require-
ments

Offset must be faired at

a 3 to 1 taper over width
of finished weld

Additional weld metal
maybe added to edge of
weld if examined by

liquid penetrant or mag-

netic particle method. If

the weld buildup is in the

area to be radiographed,

the buildup shall also be

radiographed

Vit

Y4 in

4 in

14 in

Lesser of ¥4t
or % in

Vit

Hein

Yt

Lesser of Y4t
or % in

Par. UW-33
Table UW-33

Par. UW-33
Table UW-33

Par. UW-13.(c)
Fig. UW-13.1(k)
plus note

Pars. UW-9,
UW-42
Fig. UW-9

Par. UW-33

Pars. UW-42,
UwW-9

Fig. UW-9
Pars. UW-42,
UW-9

T/2 max.~>| |<—

QW-469.1 BUTT JOINT

A
Vs

s % (] \

T/3 max. but not greater
than 1/gin. (3 mm)

Suggested size of ring or
strip (T/3) x 14, T

ASME Sec. 1X 469.1 & 469.2 3las J & LI sl s 5 (Gap) aiu; dols iShas -7 1S5

4_56\e}j&bbWQl&bﬁé&gvAﬂ)bJ{\{MMQjJ}b@wkbﬁudjj%&}gﬁh[)}b’u)b
5ol 6 AP GKAL L Ol e il G e 4 bl 5 il LS b ) cals oS (B0l 2 2
el S ) 000 S M8 358 4 plres AL 0SS b g s e 4S5 50 03 0 S gl ) S o e

38 S elie s s kS (Gl e Ll S5 s ad) b e Sl S gl Sl s
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FIG. UW-9 BUTT WELDING OF PLATES OF UNEQUAL THICKNESS

=3y, where £is required
length of taper and y is
the offset between the
adjacent surfaces of
abutting sections

Taper Either Inside

NOTE: Length of required or Outside

taper, £, may include the
width of the weld.

Weld

(a) In all cases £shall be not less than 3y. (o)
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TABLE UCS-56
POSTWELD HEAT TREATMENT REQUIREMENTS FOR CARBON AND LOW ALLOY STEELS

Normal Holding Minimum Ho_\ding T_ime at Normal Temperature
Temperature, for Nominal Thickness [See UW-40(f)]
°F (°C), Up to 2 in. Qver 2 in. to 5 in. Over 5 in.
Material Minimum (50 mm) (50 mm to 125 mm) (125 mm)
P-No. 1 1,100 (595) 1 hr/fin. (25 mm), 2 hr plus 15 min for 2 hr plus 15 min
Gr. Nos. 1, 2, 3 15 min minimum each additional inch for each addi-
(25 mm) over 2 in. tional inch (25
(50 mm) mm) over 2 in.
(50 mm)
Gr. No. 4 NA None None Naone

NOTES:
(1) When it is impractical to postweld heat treat at the temperature specified in this Table, it is permissible to carry out the postweld heat treatment
at lower temperatures for longer periods of time in accordance with Table UCS-56.1.
(2) Postweld heat treatment is mandatory under the following conditions:
(a) for welded joints over 1% in. (38 mm) nominal thickness;
(b) for welded joints over 1% in. (32 mm) nominal thickness through 1% in. (38 mm) nominal thickness unless preheat is applied at a
minimum temperature of 200°F (95°C) during welding;
(c) forwelded joints of all thicknesses if required by UW-2, except postweld heat treatment is not mandatory under the conditions specified below:
(1) for groove welds not over % in. (13 mm) size and fillet welds with a throat not over % in. (13 mm) that attach nozzle connections
that have a finished inside diameter not greater than 2 in. (50 mm), provided the connections do not form ligaments that require
an increase in shell or head thickness, and preheat to a minimum temperature of 200°F (95°C) is applied;

(2) for groove welds not over % in. (13 mm) in size or fillet welds with a throat thickness of % in. (13 mm) or less that attach tubes
to a tubesheet when the tube diameter does not exceed 2 in. (50 mm). A preheat of 200°F (95°C) minimum must be applied when
the carbon content of the tubesheet exceeds 0.22%.
for groove welds not over % in. (13 mm) in size or fillet welds with a throat thickness of % in. (13 mm) or less used for attaching
nonpressure parts to pressure parts provided preheat to a minimum temperature of 200°F (95°C) is applied when the thickness of
the pressure part exceeds 1% in. (32 mm);
for studs welded to pressure parts provided preheat to a minimum temperature of 200°F (95°C) is applied when the thickness of
the pressure part exceeds 1% in. (32 mm);
for corrosion resistant weld metal overlay cladding or for welds attaching corrosion resistant applied lining (see UCL-34) provided
preheat to a minimum temperature of 200°F (95°C) is maintained during application of the first layer when the thickness of the
pressure part exceeds 1% in. (32 mm).

3

)

(5

NA = not applicable
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Remarks

Code reference

All carbon- and low-alloy steel seams must be postweld
heat-treated if nominal thickness exceeds 1% in or
1% in if preheated to 200°F before welding

Some materials must be postweld heat-treated at lower
thickness

Vessels containing lethal substances must be postweld
heat-treated

Unfired steam boilers

Carbon-steel vessels for service at lowered temperature
must be postweld heat-treated unless exempted from
impact test

Welded vessels

Carbon- and low-alloy steel vessels

High-alloy steel vessels
Cast-iron vessels
Clad-plate vessels

Bolted flange connections
Castings

Forgings

When only part of vessel is postweld heat-treated, extent

of postweld heat treatment must be stated on Manufact-
urer’s Data Report Form U-1

The letters HT must be stamped under the Code symbol
when the entire vessel has been postweld heat-treated

The letters PHT must be stamped under the Code symbol
when only part of the vessel has been postweld heat-treated

Low-temperature vessels
Ferritic steel vessels
Nonferrous vessels
Layered vessels

Vessels or parts subject to direct firing, when thickness
exceeds % in

Par. UCS-56

Table UCS-56

Par. UW-2

Par. UW-2

Pars. UCS-66,
UCSs-67, UCS-68

Pars. UW-10, UW-40

Pars. UCS-56, UCS-66,
UCs-67, UCS-79, UCS-85

Par. UHA-32
Par. UCI-3
Par. UCL-34
Appendix 2
Par. UG-24
Par. UF-31
Par. UG-116

Par. UG-116

Par. UG-116

Par. ULT-56

Pars. UHT-80, UHT-81
Par. UNF-56

Par. ULW-26

Par. UW-2
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- TOLERANCE FOR FORMED HEADS

DESCRIPTION REFERENCE
CROWN RADIUS ! +114% 1D -5/8% 1D ASME SEC VIII DIV.1 UG.81 PART (a) i
|
SHALL NOT BE LESS THAN '
KNUCKLE RADIUS | SPECIFIED ASME SEC VIl DIV.1 UG.81 PART (a)
OuT OF - MAX 1% OF INSIDE DIAMETRE || ASME SEC VIll DIV.1 UG.81 PART (d)
0 1200 mm +3 TECNIMONT TM300-99 NO.2
1201 . 2000 +5 TECNIMONT TM300-83 NO.2
INSIDE DIAMETRE —
2001 . 5000 +7 TECNIMONT TM300-99 NO.2
| | 5001 AND OVER +8 TECNIMONT TM300-99 NO.2 |
' HEIGHT | .1-4/4% ID +56% 10 | ASME SEC VIll DIV.1 UG.81 PART (a) |
SKIRT SIDE (SF) | +5 ASME SEC VIIl DIV.1 UG.81

DIN -28013-3.7-TABLE 4

| - 1060 ‘ < & |
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Customary Units

Material Nominal
Thickness, in.

Maximum Reinforcement, in.

Category B & C
Butt Welds

Other
Welds

Less than 73,
Y15 10 g0 incl.

i) ‘
Over %4 to % incl.

Over % to 1, incl.
Over 1 to 2, incl.
Over 2 to 3, incl.
Over 3 to 4, incl.
Over 4 to 5, incl.
Over 5

SI Units

1,
‘/Iﬁ
e

ey

[}

S Sy

.

Material Nominal
Thickness, mm

Maximum Reinforcement, mm.

Category B & C
Butt Welds

Other
Welds

Less than 2.4
2.4 10 4.8, incl.

Over 4.8 o 13, incl.
Over 13 to 25, incl.
Over 25 to 51, incl.
Over 51 to 76, incl.
Over76to 102, incl.

Over 102 to 127,
incl.
Over 127

24
3.2
4.0
4.8
5

6
6
6

8

0.8
1.6
24
24

3.2
4
6
6

8
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Hydrostatic Tests

Test must be at at least 1.3 times the maximum design Par. UG-99, Fn. 35
pressure multiplied by the lowest ratio of the stress value  Par. UG-21, Fn. 8
for the test temperature to that for the design temperature

If the allowable stress at design temperature is less than Par. UG-98
the allowable stress at test temperature the hydrostatic
test pressure must be increased proportionally. Thus

allowable stress at test temperature x design pressure

Test =1 i
est pressure = 1.3 allowable stress at design temperature

Combination units must be so tested that hydrostatic Pars. UG-21, UG-98
pressure is on one chamber without pressure in the other
parts

Include corrosion allowance in calculating test pressure

ingpection must be made at a pressure not less than %4 of
test pressure

Test cast ductile iron at 2 times maximum allowable Par. UCD-99
working pressure

Test cast-iron vessels at 2 times the design working Par. UCI-99
pressure; for design pressure under 30 psi, test at 2%
times design pressure but not to exceed 60 psi

Test pressure shall be at least 1.4 times the design Par. ULT-99
pressure at 100°F
Test for clad-plate vessels Par. UCL-52
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Prneumatic Tests

Prneumatic test may be used instead of hydrostatic test Par. UG-100
when:

1. Vessels are so designed and supported that they
cannot safely be filled with water

2. Vessels for service in which traces of testing liquid
cannot be tolerated are not easily dried

Test pressure must not be less than 1% times maximum
allowable preasure

All attachment welds of a throat thickness greater than  Par. UW-50
Y4 in must be given a magnetic particle or liquid
penetrant test before pneumatie test

Special precautions should be taken when using air or Par. UG-100, Fn. 36
gas for testing
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Magnetic Particle and Liquid Penetrant Tests

When vessel is to be pneumatically tested, welds around Par. UW-50
openings and attachment welds of throat thickness greater

than % in must be given a magnetic particle or liquid

penetrant examination for ferromagnetic materials (liquid

penetrant for nonmagnetic materials)

Liquid penetrant examination must be made on all Par. UHA-34
austenitic chromium-—nickel alloy steel welds in which

shell thickness is over % in and on all thicknesses of 36

percent nickel steel welds. Examinations shall be made

after heat treatment if heat treatment is given

Heat-treated enhanced materials used for vessels; all Par. UHT-57
welds must be given a magnetic particle examination after

hydrostatic testing. Liquid penetrant is an acceptable

alternative

Pressure part welded to a plate thicker than %2 in to form a Pars. UG-93, UW-13
corner joint must be examined by magnetic particle or Fig. UW-13.2
liquid penetrant method

Layered vessels Par. ULW-56

Low-temperature vessel construction; all attachment Par. ULT-57
welds and joints not radiographically examined shall be
given a liquid penetrant examination

Qualification of personnel:
Magnetic particle Code Appendix 6
Liquid penetrant Code Appendix 8
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