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4.8- Alternative to Traditional Welding Preheat
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Table UCS-56-1
Postweld Heat Treatment Requirements for Carbon and Low Alloy Steels — P-No. 1

Minimum Holding Time at Normal Temperature for Nominal Thickness

Normal Holding See UW-40

Temperature, °F (°C). Over 2 in. to 5 in.
Material Minimum Upto 2in. (50 mm 50 mm to 125 mm Over 5in (125 mm
P-No.1Gr.Nos.1,2,3 1,100 (595) 1 hr/in. (25 mm), 15 min 2 hr plus 15 min for each 2 hr plus 15 min for
minimum additional inch (25 mm) each additional inch
over 2 in. (50 mm) (25 mm) over 2 in.
(50 mm)
Gr. No. 4 NA None None None

GENERAL NOTES:

(a) 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.

(b) Postweld heat treatment is mandatory under the following conditions:

(1) for welded joints over 1'% in. (38 mm) nominal thickness;
’T Tor 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. This preheat need not be applied to SA-841 Grades A and
B, provided that the carbon content and carbon equivalent (CE) for the plate material, by heat analysis, do not exceed 0.14%
and 0.40%, respectively, where

CE=C + ].'-Ln 7 Er+n+1u’ i Eu+HI_
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Table 330.1.1 Preheat Temperatures

(o eater

Material
Thickness Additional Limits Required Minimum Temperature
Base Metal Group mm in. [Note (2)] . *F
1 Carbon steel <25 <1 %L > 0.30 [Note (3)] 10 50
>25 >1 %L < 0.30 |[Note (3)] 10 50
>25 >1 %C > 0.30 [Note (3)] 95 200
3 Alloy steel, Cr < A% <13 <A SMTS < 450 MPa (65 ks 10 50
»13 >y SMTS < 450 MPa (65 ksi) 95 200
All All SMTS > 450 MPa (65 ksi) 95 200
4 Alloy steel, /% < (r< 7% All All None 120 250
5A Alloy steel All All SMTS < 414 MPa (60 ksi) 150 300
All All SMTS > 414 MPa (60 ks 200 4 00
58 Alloy stee] All All SMTS < 414 MPa (60 ksi) 150 300
All All SMTS > 414 MPa (60 ksi) 200 400
<13 <A %Cr > 6.0 [Note (3)) 200 400
6 Marensitic stainless steel All All None 200 [Note (4)] 400 [Note 4]
SA Nicke| alloy steel All All None 120 250
o8 Nicke!| alloy steel All All None 150 300
10 27Cr steel All All None 150 [Note (5)] 300 [Note (5]
15E SUr-1Mo-V (SEF steel All All None 200 400
All other materials —_ —— None 10 50
NOTES:

(1} P-Nos. and Group Nos. rom BPV Code, Section I, QW/QB-422.

(2) SMTS = Specified Minimum Tenslle Strength.

(3] Composition may be based on ladle or product analysis or in accordance with specification limits.
(4) Maximum interpass temperature 315°C (600°F).

(5) Maintain intempass iemperature between 150°C and 230°C (300°F and 450%F).
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434.8.8 Preheating and Interpass Temperature

(a) The welding procedure specification shall specity
the minimum preheat temperature. When the welding
dbrocedure specification specifies preheating above
pmbient temperatures, the method of heating shall be
specified. For heat treated and other high strength mate-
1als and impact tested materials, control of interpass
temperatures may be necessary. The operating company
shall determine when interpass temperature limits are
necessary, and, when required, the interpass tempera-
fures shall be provided in the welding procedure
specification.
(b) When welding dissimilar materials having differ-
ent preheating requirements, the matenal requiring the
igher preheat shall govern.

(c) The preheating temperature shall be checked by
he use of temperature indicating crayons, thermocouple
byrometers, or other suitable method to assure that the
required temperature is attained prior to and maintained
during the welding operation.

o S dinej > ASME B31.4 5,5kl 434.8.8 1 clolll = yygus

824 PREHEATING
824.1 Carbon Steels

Carbon steels having a carbon content in excess of
0.32% (ladle analysis) or a carbon equivalent (C + 4 Mn)
in excess of 0.65% (ladle analysis) shall be preheated to
the temperature indicated by the welding procedure.
Preheating shall also be required for steels having lower
carbon content or carbon equivalents when the welding
procedure indicates that chemical composition, ambient
and /or metal temperature, material thickness, or weld-
end geometry require such treatment to produce satis-
factory welds.

o Suiw diwe; 0 ASME B31.8 »5,litusl 824 56 Slbol gl =Y 15 guns
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330.1.4 Preheat Zone. The preheat zone shall
extend at least 25 mm (1 in.) beyond each edge of the
weld.
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' -dilution

" -gas metal arc welding

" - gas tungsten arc welding
" - shield metal arc welding
® - flux cored arc welding

" - submerged arc welding
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% Dilutton= s x 100

548 ‘
s = Area Of Molten Parent Plate S Macro Section Of A %
(Shown hatched) % Weld Bead On Plate %

> = Total Area Of Molten Pool Q
(Area Enclosed by Red Line)

Root Run In A Typical Butt Weld. Square Butt Showing Very High
Approx 25% Dilution Dilution
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Filler Metal

E6013
£E6018
E7018
£E7018-Al
E8018-B2
E9018-B3
E9015-B9

ER705-2
ER705-6
ER805-D2
ER705-A1
ER905-B3

NOTES:

Ultimate

62

67

72
70 [Note (1)}
80 [Note (2)]
90 [Note (2)]
90 [Note (3)]

70

72

80
80 [Note (6)]
90 [Note (2)]

Specification Requirements, ksi

Yield

50

55

60
57 [Note (1)]
68 [Note (2)]
77 [Note (2)]
77 [Note (3)]

58

60

68
68 [Note (6)]
78 [Note (2)]

(1) Stress relieved @ 621°C (1,150°F) for 1 h.
(2) Stress relieved @ 690°C (1,275°F) for 1 h,
(3) Stress relieved @ 746°C (1,375°F) for 1 h.
(4) Stress relieved @ 760°C (1,400°F) for 1 h.
(5) GTAW process.
(6) SGMo DIN 8575, Wks. No. 1.5424.

Typical As-Welded, ksi

Ultimate

74

68

87

90

118
141
210

74

94 [Note (5)]
110
92

Yield

64
a7
79
/1
103
127

60

75 [Note (5)]
79
79

L;)li;:,? 69).\4:..0 3‘9.0 u.zsb Clasudie 9 B )53 Clbasuiin d.,.gi‘.ﬁ.o—\ o)w J?J‘?

Typical Stress Relieved, ksi

Ultimate

83 [Note (1)]
84 [Note (1))
95 [Note (1))
101 [Note (1)]
120 [Note (4)]

85 [Notes (1), (5)]
100 [Note (2)]
90 [Note (2)]
104 [Note (2)]

Yield

74 [Note (1)]
70 [Note (1)]
79 [Note (1)]
87 [Note (1)]
100 [Note (4)]

71 [Notes (1), (5)]
86 [Note (2)]
72 [Note (2)]
93 [Note (2)]
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' - carbon equivalent
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' - delayed cracking

" - controlled deposition welding
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' - back step
' - peening

" - needle gun
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' Oscillated stringer bead

" Wide weave bead
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