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Abstract: For the typical low-alloy high-strength steel materials that can be welded at home and abroad, there is a tendency
to produce cold cracks during welding, with the increase of strength and plate thickness. Proper preheating treatment before
welding is an important measure to prevent cold cracks. ISO/TR 17671-2 gives guidance and suggestions on the preparation
of welding procedures for low-alloy high-strength steels. The welding preheating temperature can be easily and quickly de-
termined by the empirical formula. The low-alloy high-strength steel with yield strength of 690 MPa is taken as an example
in the paper, the welding preheating temperature is estimated using the method described in ISO / TR 17671-2. Compared
with the preheating temperature determined by the welding process test, the preheating temperature value is basically consis-
tent. The manufacturer can determine whether to use this empirical formula to determine the welding preheating temperature
of low-alloy high-strength steel according to the actual condition.
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Table 1 Comparison of domestic and foreign typical low alloy high-strength steel

o A B B (BRER G LAN , Ay max) /% i IR
fifi - , , st -
Si Mn P S Nb A Ti Cr Ni Mo Cu N B Zr Al /MPa
1S0630-3 AL IE JELHI
022 0.65 1.8 0.035 0.030 0.06 022 0.06 035 085 0.3 0.6 0027 — — 0015 ) 245~460
(2012) FARHUAEL
1S0630-4 )
(2012) 022 0.86 1.8 0.030 0.017 0.07 0.14 0.07 1.60 2.1 074 055 0.016 0.006 0.17 0.01 Pl AL B 460~960
EN10025-3
(2019) 022 0.65 1.8 0.035 0.030 0.06 022 0.06 035 085 0.3 06 0027 — — 0015 1E kKL 275~460
EN10025-4
(2019) 0.18 0.65 1.8 0.035 0.030 0.06 0.14 0.06 035 085 023 0.6 0027 — — 0015 FHURELH ~ 275~500
EN10025-6 )
(2019) 022 0.88 1.8 0.030 0.017 0.07 0.14 0.07 1.60 4.1 0.74 0.5 0.016 0.006 0.17 0.02 PE PR AR 460~960
GB/T1591 PEL L IE KL
024 0.55 1.8 0.035 0.035 0.05 0.13 0.05 030 08 020 04 0015 0.004 — 0.015 ) 355~690
(2018) B LI
GB/T16270 .
(2005) 020 0.80 2.0 0.025 0.015 0.06 0.12 0.05 150 20 070 05 — 0005 — 0.015 i JoR A T 460~960
GB/T34560.3 1E K IE KELTHI
020 0.60 1.7 0.030 0.025 0.05 020 0.05 030 08 0.10 04 0025 — — 0015 } 355~690
(2018) T AAMUBREL )
GB/T34560.4 .
025 0.80 2.0 0.025 0.015 0.08 0.14 0.05 1.60 40 070 0.8 — 0.006 0.15 0.015 VB  460~1 300

(2017)
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Table 2 Requirements of alloy composition for A.2 (wt. %)

C Si Mn Cr Cu Ni Mo A%
0.05~0.25 <08 <17 <09 <10 <25 <075 <020

K3 AIEAWNHEEGEHISEER(RESH, %)

Table 3 Requirements of alloy composition for A.3 (wt. %)

C Si Mn Cr Cu Mo
0.05~0.32 <0.8 0.5-1.9 <l1.5 <0.7 <0.75

Nb Ni Ti B v
<0.06 <25 <0.12 <0.005 <0.18
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Fig. 1 Relationship between preheating temperature and CET
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Fig.2 Relations between preheating temperature and the plate

thickness (d)
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Fig. 3 Relations between preheat temperature and weld metal

hydrogen content, HD
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Fig. 4 Relations between preheat temperature and heat input
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Fig.5 Determine the preheating temperature step
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