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GENERAL

Preheating of base material before welding is often
needed to avoid hydrogen cracking. Preheating delays
the cooling of the weld region and therefore promotes
hydrogen effusion in a shorter time to a higher extent
after welding than without preheating. Preheating
furthermore reduces the state of internal stresses. For
multilayer welds it is possible to start without preheating
if a sufficiently high interpass temperature can be
reached and maintained by a suitable welding sequence.
Calculation of required preheat requires knowledge on
several parameters of base material, weld consumable
and welding process. The pre-calculated tables and
graphs in this manual are made to help site personnel to
estimate the need of preheating in project.

After welding some of the welds need to be tested with
non-destructive testing (NDT). NDT cannot be performed
too quickly after the welding, the weld needs to cool.
Certain hold times apply depending on the properties

of the base material and the preheating. Either the

weld seam can be too hot for commencing NDT, or if

NDT is performed too soon, there might be a risk for
hydrogen cracking to appear after NDT. The hold times
presented in this manual are taken from EN standards
and they are consistent with the preheating methods and
temperatures presented.

REQUIRED PREHEAT

The execution of steel structures on site is carried out
according to execution standard EN 1090-2:2018
(Execution of steel structures and aluminium structures.
Part 2: Technical requirements for steel structures). The
scope of EN 1090-2:2018 excludes the execution of piles.
Even though the execution standards for piles state that
the requirements for execution and testing of welds given
in EN 1090-2:2018 are used also for steel piles.

On preheating of the welds EN 1090-2:2018 states
“Preheating, when required, shall be carried out in
accordance with EN ISO 13916, EN 1011-2 and/or EN 1011-
3”. For steel materials used in steel piles manufactured
by SSAB the standard EN 1011-2:2001 (Welding.
Recommendations for welding of metallic materials. Part
2: Arc welding of ferritic steels) is used.

Annex C of EN 1011-2:2001 gives two alternative
preheating methods, method A and method B. It also
limits the use of the methods according to chemical

composition of the base material. According to the
limitations method A is not suitable for all steel materials
used in SSAB steel pipe piles. On the other hand, method
B can be used for all steel materials used in SSAB steel

pipe piles.

The equations to calculate the required preheat
temperature for method B are given in Clause C.3in

EN 1011-2:2001. The preheat temperature is calculated
from several factors; chemical composition of the base
material (carbon equivalent CET), thickness of the base
material, hydrogen content of the weld consumable and
heat input during the welding process.

Based on the above mentioned factors, the calculated
preheat temperatures for certain steel grades and weld
consumables are given in following tables and figures.
The calculations are based on following boundary
conditions:

- The CET values are calculated from mean values of
chemical compositions over long time of manufacturing.
Since chemical compositions differ among
manufacturers, these graphs are valid only for steel
grades presented in this manual and for steel pipe piles
manufactured of them by SSAB.

- Weld consumables used are the recommended weld
consumables given in RR® and RD® piles, Design and
installation manual. Hydrogen content HD of each
weld consumable is according to technical information
provided by the manufacturer.

As can be seen from tables and figures the preheat
temperature highly depends on the decisions on site.
Weld consumable to be used and also heat input during
welding have high impact on the required preheat
temperature.

In addition for the calculated preheat temperatures
presented in tables and figures also some other things
need to be considered in preheat;

- Moist electrodes increase the hydrogen content of the
weld, which means they must always be dried before use.

- Moisture in the air condenses to the surface of a
cold steel material. Even if the calculated preheat
temperature in tables and figures is low, the pile ends
need to be preheated to +50 to +100 °C before starting
the work if air temperature is below +10 °C.



TABLES AND GRAPHS TO DEFINE REQUIRED PREHEAT
Steel grade S355J2H, CET = 0.203 %

Weld consumable ESAB OK 48.00 HD=4ml/100g

Wall thickness t Required preheat [°C]

[mm] Heat input Q during welding [k)/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

10 -51.7 -62.4 -73.0 -83.6 -94.2 -104.8 -115.4 -126.0
12.5 -41.4 -52.0 -62.6 -73.3 -83.9 -94.5 -105.1 -115.7

14.2 -34.7 -453 -55.9 -66.5 =771 -87.7 -98.4 -109.0
16 -27.8 -38.4 -49.0 -59.6 -70.3 -80.9 -91.5 -102.1
18 -20.5 -31.1 -41.7 -52.4 -63.0 -73.6 -84.2 -94.8
20 -13.6 -24.2 -34.8 -45.5 -56.1 -66.7 =7/7/2 -87.9
21 -10.3 -20.9 -315 -42.2 -52.8 -63.4 -74.0 -84.6
22 -7.1 -17.7 -283 -39.0 -49.6 -60.2 -70.8 -81.4
23 -4.0 -14.6 -25.2 -35.9 -46.5 -57.1 -67.7 -78.3

°C Required preheat _

100 Heat input
80 —~{ Valid for SSAB steel only l Q=0.5
60 Q=1.0
40 Q=15
20 Q=2.0

Wall thickness [mm]
0 T T T T T e —— Q = 25

20 10 12 14 16 18 20 B

. ===0Q=3.0

_40 _/I — _-—-—-- T Q=35

o T ame—m=zzzIIIIO

_80 ___- _---_ __--—  _ emw




Steel grade S355J2H, CET = 0.203 %

Weld consumable TRI-MARK TM-770 HD =5.1ml/100 g

Wall thickness t Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -42.8 -53.4 -64.0 -74.6 -85.3 -959 -106.5 -117.1
12.5 -32.5 -43.1 -53.7 -64.3 -74.9 -85.5 -96.2 -106.8
14.2 -25.7 -36.3 -47.0 -57.6 -68.2 -78.8 -89.4 -100.0
16 -18.9 -29.5 -40.1 -50.7 -61.3 -71.9 -82.6 -93.2
18 -11.6 —22%2 -32.8 -43.4 -54.0 -64.7 =753 -85.9
20 -4.7 =588 -25.9 -36.5 -47.1 -57.8 -68.4 -79.0
21 -1.4 -12.0 -22.6 -33.2 -43.8 -54.5 -65.1 -75.7
22 1.8 -8.8 -19.4 -30.0 -40.6 -51.2 -61.9 -72.5
23 49 -5.7 -16.3 -26.9 -37.5 -48.1 -58.8 -69.4
°c Required preheat
100 Heat input
80 -*{ Valid for SSAB steel only I Q=0.5
60 Q=10
40 Q=15
20 - Q=20
0 Wall thlcknless [mm] | | . e —— Qe2s
20 10 »715__, 20— 2 Q=30
-40 e —— _____.._-—-:_"_"__: ~== Q=35
o _-—-"’"::-:::::”::::::::"" . Q=4.0
80 fommmm=2IIIloiomm=tt T e
00 PTT T T T ae T




Steel grade S355J2H, CET = 0.203 %

Weld consumable ESAB OK Tubrod 15.14

Wall thickness t

HD =10 ml/100 g

Required preheat [°C]

[mm] Heat input Q during welding [k)/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -13.7 -243 -34.9 -45.5 -56.1 -66.7 -77.3 -88.0
12.5 -3.3 -13.9 -24.6 -35.2 -45.8 -56.4 -67.0 -77.6
14.2 3.4 -7.2 -17.8 -28.4 -39.0 -49.7 -60.3 -70.9
16 10.3 -0.3 -11.0 -21.6 -32.2 -42.8 -534 -64.0
18 17.6 6.9 =34/ -14.3 -24.9 =8585 -46.1 -56.7
20 24.5 13.8 3.2 -1.4 -18.0 -28.6 =3§8l.2 -49.8
21 27.8 17.1 6.5 -4.1 -14.7 -253 -35.9 -46.5
22 31.0 20.4 9.7 -0.9 -11.5 -22.1 -32.7 -43.3
23 341 23.5 12.8 2.2 -8.4 -19.0 -29.6 -40.2
°C Required preheat
100 Heat input

80 -~{ Valid for SSAB steel only I Q=05
60 Q=10
40 — Q=15
20 e m— Q=20

Wall thickness [mm)]

0 : ' - ' e === Q=25
-20 l&/é—ﬂ— lb_____.l.g——’_:fq_'::::??r—:‘_ === Q=30
-40 _____--—:::::::::E:_:::::::-' ===222= ~—-Q=35
60 [CCame=="""0 - Q=4.0




Steel grade S440J2H, CET = 0.230 %

Weld consumable ESAB 0K 55.00 HD=4ml/100 g

Wall thickness t Required preheat [°C]
[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 15 2.0 2.5 30 35 4.0
10 -323 -42.2 -52.1 -62.0 -71.9 -81.8 -91.7 -101.6
12.5 -22.0 -31.9 -41.8 -51.7 -61.6 -71.5 -81.4 -91.3
14.2 -15.2 -25.2 -35.1 -45.0 -54.9 -64.8 -74.7 -84.6
16 -8.4 -18.3 -28.2 -38.1 -48.0 -57.9 -67.8 =777
18 -1.1 -11.0 -20.9 -30.8 -40.7 -50.6 -60.5 -70.4
20 5.8 -4.1 -14.0 -23.9 -33.8 -43.7 -53.6 -63.5
21 9. -0.8 -10.7 -20.6 -30.5 -40.4 -50.3 -60.2
22 12.3 2.4 -7.5 -17.4 -27.3 -37.2 -47.1 -57.0
23 15.4 5.5 -4.4 -14.3 -24.2 -34.1 -44.0 -53.9
°C Required preheat
100 Heat input
80 -—{ Valid for SSAB steel only } Q=05
60 Q=1.0
40 Q=15
20 X — Q=20
0 Wall thlcknless [mm] | . - __ Qe2s
220 1% 14 LD 18 20 --—_23_-- ——— Q=30
° — _-;_------:::::::::55;_:::::: - q-3s

Y Ll == Q=4.0
-80 %—::%-L-
-100




Steel grade S440J2H, CET = 0.230 %

Weld consumable ESAB OK 48.08 HD =5ml/100 g

Wall thickness t Required preheat [°C]
[mm] Heat input Q during welding [k)/mm]
0.5 1.0 15 2.0 2.5 3.0 35 4.0

10 -24.1 -34.0 -43.9 -53.8 -63.7 -73.6 -83.5 -93.5

12.5 -13.8 -23.7 -33.6 -43.5 -53.4 -63.3 -73.2 -83.1

14.2 -7.1 -17.0 -26.9 -36.8 -46.7 -56.6 -66.5 -76.4
16 -0.2 -10.1 -20.0 -299 -39.8 -49.7 -59.6 -69.5
18 7.1 -2.8 -12.7 -22.6 -32.5 -42.4 -523 -62.2
20 14.0 4. -5.8 -15.7 -25.6 -35.5 -45.4 -55.3
21 17.3 7.4 -2.5 -12.4 -223 -32.2 -42.1 -52.0
22 20.5 10.6 0.7 -9.2 -19.1 -29.0 -38.9 -48.8
23 23.6 13.7 3.8 -6.1 -16.0 -25.9 -35.8 -45.7

°C
100

Required preheat

Heat input
-—‘ Valid for SSAB steel only I Q=05
Q=1.0
Q=15
Wall thickness [mm] — Q=20

=




Steel grade S440J2H, CET = 0.230 %

Weld consumable TRI-MARK TM-770 HD =5.1ml/100 g

Wall thickness t Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -23.4 -33.3 -43.2 -53.1 -63.0 -72.9 -82.8 -92.7
12.5 -131 -23.0 -32.9 -42.8 -52.7 -62.6 -72.5 -82.4
14.2 -6.3 -16.2 -26.1 -36.0 -45.9 -55.8 -65.7 -75.6
16 0.6 -93 -19.2 -29.1 -39.1 -49.0 -58.9 -68.8
18 7.8 -2.1 -12.0 -21.9 -31.8 -41.7 -51.6 -61.5
20 14.7 4.8 -5.1 -15.0 -24.9 -34.8 -44.7 -54.6
21 18.0 8.1 -1.8 -11.7 -21.6 -31.5 -41.4 -51.3
22 21.2 1.3 1.4 -8.5 -18.4 -28.3 -38.2 -48.1
23 24.4 14.4 4.5 -54 -15.3 -25.2 -35.1 -45.0
°C Required preheat
100 Heat input
80 -—{ Valid for SSAB steel only } Q=0.5
60 Q=10
40 Q=15
2 Wall thickness [mm] — Q=20
0 . . e —— T e = Q=25
-20 107/4”’ 26 *“___—-"23—___20_--____::: ——= Q=30
40 —4;:::::55;:::::::- =TTl - aq=3s
-60 ::_::::::::_‘_‘_’:::-— - - Q=4.0
80 Lewm==T " _
-100




Steel grade S440J2H, CET = 0.230 %

Weld consumable ESAB OK Tubrod 15.14

Wall thickness t

HD =10 ml/100 g

Required preheat [°C]

[mm] Heat input Q during welding [k)/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 5.8 -4 -14.0 -23.9 -33.8 -43.7 -53.6 -63.6
12.5 16.1 6.2 -37 -13.6 -23.5 -33.4 -433 -53.2
14.2 22.8 12.9 3.0 -6.9 -16.8 -26.7 -36.6 -46.5
16 29.7 19.8 9.9 0.0 -9.9 -19.8 -29.7 -39.6
18 37.0 27.1 17.2 7.3 -2.6 -12.5 -22.4 -32.3
20 43.9 34.0 24.1 14.2 4.3 =516 -15.5 -25.4
21 47.2 373 27.4 17.5 7.6 -2.3 -12.2 -22.1
22 50.4 40.5 30.6 20.7 10.8 0.9 -9.0 -18.9
23 53.5 43.6 337 23.8 13.9 4.0 -5.9 -15.8
°C Required preheat
100 Heat input
80 -ﬁ Valid for SSAB steel only } Q=05
60 — Q=1.0
40 —— e Q=15
| Wtk thiekzss ] -=== a=20
0 I mmmEIIiI e s
20 e de= oo Tl e m s BT 0T M gi30
-40 :;::::::::—“'"_-— - == Q=35
60 v Q=4.0
-80
-100




Steel grade S460MH, CET = 0.229 %

Weld consumable ESAB 0K 55.00

Wall thickness t

HD=4ml/100 g

Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -32.9 -42.8 -52.8 -62.7 -72.6 -82.5 -92.5 -102.4
12.5 -22.6 -32.5 -42.5 -52.4 -62.3 -72.2 -82.2 -92.1
14.2 -15.9 -25.8 -35.7 -45.6 -55.6 -65.5 -75.4 -85.3
16 -9.0 -18.9 -28.8 -38.8 -48.7 -58.6 -68.5 -78.5
18 -1.7 -1.6 -21.6 -31.5 -41.4 -51.3 -61.3 -71.2
20 5.2 -4.7 -14.7 -24.6 -34.5 -44.4 -54.4 -64.3
21 8.5 -1.4 -11.4 -213 -31.2 -41.1 -51.1 -61.0
22 1.7 1.8 -8.2 -18.1 -28.0 -37.9 -47.9 -57.8
23 14.8 4.9 -5.0 -15.0 -24.9 -34.8 -44.7 -54.7
°C Required preheat
100 Heat input
80 -+ Valid for SSAB steel only | Q=05
60 Q=10
40 Q=15
20 Wall thickness [mm] — Q=20
0 : . - e T o= Q=25
20 1»} 16 T8 20 ---23___ e Q30
40 ‘%——:::::::::EE::::IZZ —-- Q=35
B Q=40
-80 %‘:::%_—-L -
-100 -_
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Steel grade S460MH, CET = 0.229 %

Weld consumable ESAB OK 48.08 HD =5ml/100 g

Wall thickness t Required preheat [°C]
[mm] Heat input Q during welding [k)/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -24.7 -34.7 -44.6 -54.5 -64.4 -74.4 -84.3 -94.2
12.5 -14.4 -24.3 -343 -44.2 -54.1 -64.0 -74.0 -83.9
14.2 =7.7 -17.6 -27.5 -37.5 -47.4 -57.3 -67.2 -77.2
16 -0.8 -10.7 -20.7 -30.6 -40.5 -50.4 -60.4 -70.3
18 6.5 -3.5 -13.4 -233 -33.2 -43.2 -53.1 -63.0
20 13.4 3.5 -6.5 -16.4 -26.3 -36.3 -46.2 -56.1
21 16.7 6.8 =312 -13.1 -23.0 -32.9 -42.9 -52.8
22 19.9 10.0 0.0 =619 -19.8 -29.7 -39.7 -49.6
23 23.0 13.1 31 -6.8 -16.7 -26.6 -36.6 -46.5
°C Required preheat
100 Heat input
80 —~| Valid for SSAB steel only I Q=05
60 Q=10
40 Q=15
20 — Q=2.0
Wall thickness [mm]
0 ' ' : ! T === Q=25
20 12 - e MR Y,

. P ___——‘— Q=4.0

n




Steel grade S460MH, CET = 0.229 %

Weld consumable TRI-MARK TM-770 HD =5.1ml/100 g

Wall thickness t

Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -24.0 -339 -43.8 -53.8 -63.7 -73.6 -83.5 -93.5
12.5 -13.7 -23.6 -33.5 -43.4 -53.4 -63.3 -73.2 -83.1
142 -6.9 -16.8 -26.8 -36.7 -46.6 -56.5 -66.5 -76.4
16 -0.1 -10.0 -19.9 -29.8 -39.8 -49.7 -59.6 -69.5
18 7.2 -2.7 -12.6 -22.5 -32.5 -42.4 -52.3 -62.2
20 14.1 4.2 -57 -15.6 -25.6 -355 -45.4 -553
21 17.4 7.5 -2.4 -12.3 -22.3 -32.2 -42.1 -52.0
22 20.6 10.7 0.8 =01 -19.1 -29.0 -38.9 -48.8
23 23.7 13.8 39 -6.0 -16.0 -25.9 -35.8 -45.7
°C Required preheat
100 Heat input
80 —~{ Valid for SSAB steel only } Q=05
60 Q=10
40 Q=15
20 - Q=2.0
Wall thickness [mm] -
0 - . == Q=25
10 dp== 1l 16 18 20 22 e
20 7 ————— === === Q=30
-40 —7—4___7_—::::%::‘::::7‘-‘*“—" o qess
-60 _-——_O:__—————:_-_ = o Q=4'O
80 L=
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Steel grade S460MH, CET = 0.229 %

Weld consumable ESAB OK Tubrod 15.14  HD =10 mi/100 g

Wall thickness t

Required preheat [°C]

[mm] Heat input Q during welding [k)/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 5.2 -4.8 -14.7 -24.6 -34.5 -44.5 -54.4 -64.3
12.5 15.5 5.6 -4.4 -14.3 -24.2 -34.1 -44.1 -54.0
14.2 22.2 12.3 2.4 -7.6 -17.5 -27.4 -37.3 -47.3
16 29.1 19.2 9.2 -0.7 -10.6 -20.5 -30.5 -40.4
18 36.4 26.4 16.5 6.6 -3.3 -133 -23.2 -33.1
20 433 334 23.4 13.5 3.6 -6.4 -16.3 -26.2
21 46.6 36.7 26.7 16.8 6.9 -3.0 -13.0 -22.9
22 49.8 39.9 29.9 20.0 10.1 0.2 =61 -19.7
23 52.9 43.0 33.0 231 13.2 33 -6.7 -16.6
°C Required preheat
100 Heat input
80 —~{ Valid for SSAB steel only I Q=05
60 — Q=10
40 _— Q=15
20 1 g Q=20
0 -%____a—— :::l::::::r-‘::: —=—- Q=25
50 L ___1_2_____:14:::::_‘_1§::-_-::§::'-_.20----“27 e 0e30
-40 :EE_::::::- === —e= Q=35
60 +— Q=4.0
-80
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Steel grade S550J2H, CET = 0.238 %

Weld consumable TRI-MARK TM-881K?2

Wall thickness t

HD=4ml/100 g

Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -26.5 -36.2 -45.9 -55.6 -65.3 -75.0 -84.7 -94.4
12.5 -16.2 -259 -35.6 -45.3 -55.0 -64.7 -74.4 -84.0
14.2 -9.5 -19.2 -28.8 -38.5 -48.2 -57.9 -67.6 -77.3
16 -2.6 -12.3 -22.0 -31.7 -41.4 -51.1 -60.7 -70.4
18 4.7 -5.0 -14.7 -24.4 -34.1 -43.8 -535 -63.2
20 1.6 1.9 =7/48} -17.5 =22 -36.9 -46.6 -56.3
21 14.9 5.2 -4.5 -14.2 -239 -33.6 -433 -52.9
22 18.1 8.4 -1.3 -11.0 -20.7 -30.4 -40.1 -49.7
23 21.2 1.5 1.8 -79 -17.6 -27.3 -37.0 -46.6
°C Required preheat
100 Heat input
80 -—{ Valid for SSAB steel only | Q=05
60 Q=10
40 Q=15
20 — Q=20
Wall thickness [mm] =
0 ' ' === Q=25
220 10,/___', 16 18 ___.3?.---—_2_2___': e Q30
-40 ‘74_____--:::_:::::55:::::::::- “T. -=-aQ=35
60 fomw===Sioa——==C == Q=40
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Steel grade S550J2H, CET = 0.238 %

Weld consumable ESAB 0K 74.78

HD =5ml/100 g

Wall thickness t Required preheat [°C]
[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
10 -18.3 -28.0 -37.7 -47.4 -57.1 -66.8 -76.5 -86.2
12.5 -8.0 -17.7 -27.4 -37.1 -46.8 -56.5 -66.2 -75.9
14.2 -13 -11.0 -20.7 -30.4 -40.0 -49.7 -59.4 -69.1
16 5.6 -4.1 -13.8 -23.5 -33.2 -42.9 -52.6 -62.3
18 12.9 3.2 -6.5 -16.2 -25.9 -35.6 -45.3 -55.0
20 19.8 10.1 0.4 -93 -19.0 -28.7 -38.4 -48.1
21 231 13.4 3.7 -6.0 -15.7 -25.4 -35.1 -44.8
22 26.3 16.6 6.9 -2.8 -12.5 -22.2 =318 -41.6
23 29.4 19.7 10.0 0.3 -9.4 -19.1 -28.8 -38.5
°C Required preheat
100 Heat input
80 -*{ Valid for SSAB steel only | Q=05
60 Q=1.0
40 Q=15
20 — Q=20
Wall thickness [mm] =
0 ' ' ' ' _. —==0Q=25
e RomztmID g
Bl e T Y-
60 -:::::_:::::-' ==Ise—— Q=4.0
80 ==&
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Steel grade S550J2H, CET = 0.238 %

Weld consumable ESAB Dual Shield 55 HD =5 ml/100 g

Wall thickness t Required preheat [°C]

[mm] Heat input Q during welding [k)J/mm]
0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
10 -18.3 -28.0 -37.7 -47.4 -57.1 -66.8 -76.5 -86.2
12.5 -8.0 -17.7 -27.4 -37.1 -46.8 -56.5 -66.2 -75.9
14.2 -13 -11.0 -20.7 -30.4 -40.0 -49.7 -59.4 -69.1
16 5.6 -4.1 -13.8 -23.5 -33.2 -42.9 -52.6 -62.3
18 12.9 3.2 -6.5 -16.2 -25.9 -35.6 -45.3 -55.0
20 19.8 10.1 0.4 -93 -19.0 -28.7 -38.4 -48.1
21 23.1 13.4 3.7 -6.0 -15.7 -25.4 -35.1 -44.8
22 26.3 16.6 6.9 -2.8 -12.5 -22.2 -31.9 -41.6
23 29.4 19.7 10.0 0.3 -9.4 -19.1 -28.8 -38.5
°C Required preheat
100 Heat input
80 -*{ Valid for SSAB steel only | Q=05
60 Q=10
40 Q=15
20 — Q=20
Wall thickness [mm)] ==
0 - e —— ' ~~ ---aQ=25
20 1 = 1 —_W == Q=30
-40 ______-—::_:::::EE::::::::— Y
60 :::::_:::::-"’—___ - Q=40
80 =~ _
-100 |
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COOLING OF WELDS

EN 1090-2:2018 gives regulations on minimum hold time hold times are given in table below, originally Table 23 in
of the welds before NDT can be performed. The minimum EN1090-2:2018.

Hold time (hours) °

If preheat is applied in accordance with Method A of EN 1011-2:2001, Annex C

Weld size Heat input Q
[mm]® [k)/mm] S275 — S460 Above S460

aors<6 All Cooling period only 24

<3 8 24

b<aors<12

>3 16 40

<3 16 40
aors>12

>3 24 48

If preheat is applied in accordance with Method B of EN 1011-2:2001, Annex C

Weld size $275 - S690 Above S690
[mm]*®

aors<20 Cooling period only 24

aors>20 24 48

@ The time between weld completion and commencement of NDT shall be stated in the NDT report. In the case of
“Cooling period only” this will last until the weld is cool enough for NDT to commence.

b Size applies to the nominal throat a of fillet weld or the nominal material thickness s of a full penetration weld. For

individual partial penetration butt welds the governing criterion is the nominal weld depth a, but for pairs partial
penetration butt welds welded simultaneously it is the sum of the nominal weld throats a.

According to EN 1090-2:2018, the hold times presented they all belong to column “S275 - S690”. The wall

in above table can be reduced, if welds require preheat thickness, and also the weld size, is normally maximum
and if they are also post-heated. Naturally for welds with 20 mm. For some large diameter piles the wall thickness
hold time “Cooling period only” this reduction cannot be can be over 20 mm. In steel piles the welds are most often
done. full penetration welds, so the size is most often same as
the wall thickness. Due to this the wall thickness of base
As stated before in the preheating chapter, all the material can be used when determining the hold time.
steel materials used in SSAB steel pipe piles fill the
requirements for the use of method B according to Based on the above, the hold times for SSAB steel piles
standard EN 1011-2:2001. are:
All steel grades used in SSAB steel piles have yield Wall thickness <20 mm Cooling period only
strength above 275 MPa and below 690 MPa. Therefore Wall thickness > 20 mm 24 hours

17



SSAB is a Nordic and US-based steel company. SSAB offers value added products
and services developed in close cooperation with its customers to create a stron-
ger, lighter and more sustainable world. SSAB has employees in over 50 countries.
SSAB has production facilities in Sweden, Finland and the US. SSAB is listed on the
NASDAQ OMX Nordic Exchange in Stockholm and has a secondary listing on the
NASDAQ OMX in Helsinki. www.ssab.com
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However, we do not assume responsibility for any mistakes or direct or indirect
damages due to incorrect application of the information. The right to make
changes is reserved.
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