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Abstract

With the rapid development of China’s economy, construction steel structure engineering has
been rapidly developed, and its quality has attracted more and more attention. In this paper, the
low-alloy high-tensile structural steel Q420C of 25 mm thick is applied in various joint forms, and
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the corresponding welding method is combined to test the performance of the welded joint. Its
mechanical properties meet the standards and design requirements, providing experience for
similar production.
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Figure 1. Architectural renderings
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Figure 2. Node form diagram
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Figure 3. Butt groove form of submerged arc welding
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Figure 4. Dissimilar butt groove of submerged arc welding
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Figure 5. Groove form of CO, welding semi-automatic butt welding
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Figure 6. Butt groove form of composite welding
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BAEN 4.0 mm, FE574 SI101; {RIEF K228 ER55-G, BELAAN 1.2 mm; sl F 1546 E5015 (J507),
HEN ¢3.2 mm,

1) BEMREERE B

AR B IR 2 BT e A 2 gy, BEE I RO IR &, NP S ST R S Rk,
FRAT SRR 2, DRI R PR IR S I BE N 2 . Q420C b2 o Al ) PR RE LR 1 RIS 2.

Table 1. Chemical composition of Q420C steel (mass fraction) (%)
= 1. Q420C ML E R (FRENH) (%)

Mn Si Ni Cu S P Cr Mo CEV

GB3531 FrifE
<0.20 <1.7 <0.55 <030  >040 <0.030 <0.030 <030 <020  0.40%
ME =25 0129 1.53 0.14 0.20 0.03 0.013  0.011 0.30 0 0.40%
i =25  0.125 1.42 0.13 0.15 0.026  0.005  0.015 0.25 / 0.43%

Table 2. Mechanical properties of Q420C steel
% 2. Q420C WA MR

RGN RIS Kyo/d (0°C)
AR JE EE /mm
Rm/MPa ReL/MPa A (%) 21 18 )
FriE 5=25 520~680 >410 >20 34 27
=L 6=25 650 420 24 36 29

Q420C M)A RLELIBUBNE: «

24 E[4] Cev (%) = C + Mn/6 + (Cr + Mo + V)/5 + (Cu + Ni)/15 = 0.42%. Q430C 4MJ& T 11 24N, 1%
PR, BT DA B A IR RE . 5 T2 A il T 2k A R AR A M RE IR DG

2) R

PRF BB B RE R A — @ e, &8 T A2 AR s Bt ) E 2 ), PRk SE
WS R DR m I, TRAE B E SRR A RO R, SRR, AR E S
WL, rlEvEsiEe . B, BRUEEFIAE B T mom B AN R R T . AR SJ101 & TR e 45 45
7, LN 1.8 A, BEREGERIR, RN 10~60 H (2 2.0~0.28 mm), EA KMMNIER:, B4
RORGF . JRGERIFAGEM X 9B E . BBIEAIIVERC A IR AL, BRIEA A |] SJ101 sy WK 3. IEHE)R
JIEPERE LA 4,

Table 3. Basicity and chemical composition of SJ101 flux (%)
= 3. 8101 1&5FRRLRE R AL F Y 53 (%)

5 Si, + TiO, CaO + MgO Al,03 + MnO CaF, S P

1.5~2.0 20~30 25~35 15~30 15~25 <0.06 <0.08

Table 4. Mechanical properties of metal deposited with SJ101 flux and wire HLI0Mn2
F 4. SI101 1EFIEL A 1R L2 HIOMN2 IRE & B M RE

154z JEIRGRE MPa  $ihiiEE MPa fHHK 2% KLk v Bk O b D P A1E ) (—407C)
H10Mn2 >400 480~650 >22 >34
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3) HEIIAR 22 [k %
PRAIAR 22 1) 1 1 B B2 R 22 Fe oy (RS2, AR B2 R BRI J 20 IS o i A2 T SR IR IR SR
JE R R R, WO L AR R T IL-HI0MN2 #2422, H10Mn2 $E 242 i oy Je M e L4 5.

Table 5. H10Mn2 welding wire chemical composition mass fraction (%)
# 5. HIOMn2 IREL N ZE RS FRE D8 (%)

4244 i 2 c Si Mn S P

H10Mn2 0.082 0.03 1.80 0.008 0.010

4) “ARIFLLIESE
CO, R L2 e £ F B % R IR L2 iy AR T2, 1A RVEVEA F] ER55-G, HAE 1.2 mm, fE%
WEERL Y [ F15 A TERE WL 6.

Table 6. CO, wire snow composition (mass fraction) and mechanical properties
2 6. CO IRLLIEM D (RENE) R I1FEMEEE

W22 A7 (%) VAEZ R
. Rm M)
5 9
i H C Mn Si Cr S P (MPa) Rel/MPa A (%) (~40°C)
#IE  <0.10 1.6~2.0 0.40~0.60 <0.30 <0.020 <0.025 >550 >470 >20 >27
e 0.076 1.70 0.60 0.020 0.0041 0.0084 658 600 26 69
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Figure 7. Layout and sequence of weld layer and pass
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Table 7. Process parameters of submerged arc welding
F= 7. BRI ZEH

R+ 27 I R 12 JERZHIRL(A) LI HE T (V) R FE (cm/min)
IEH—Z 630~720 35~37 45~48
EHE 2 670~690 36~38 38~40
X 8, #3416 mm, P
H10Mn2 + SJ101 11 £ B 70° o HITEAR
HHE=)Z 630~720 35~37 45~48
Bz )Z 670~690 36~38 38~40
‘ , _/5\6 P
Q420 &
3 \“/"/ (/
[ > 7 4 Q 420 M)
(@S i\/\\ Q
7
8,,,\1\
! 9

Figure 8. Weld pass layout and welding sequence
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Table 8. CO, welding process parameters
#8.CO,RILEZSH

X:E%T% S PRI E%Eﬁ AN REGER A s
i B p(mm) (Al (L//min) W(A) JE(V) (cm/min)  (KJ/cm)
GMAW  ER55-G 1.2 CO, 15~25 100~120 20~26 26~32
GMAW  ER55-G d1.2 CO, 15~25 210~280 28~36 36~40
GMAW  ER55-G d1.2 CO, 15~25 210~280 28~36 30~34
WHCHT BE 8 [ 37 2R T8
BRI Al
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Table 9. Mechanical properties of welded joints

|0, IBEESLIF R

) 0°CE Lt Vv Rk s
5= (mm) Pt a/% (MPa) 25 A —

Eifa )
g X 36/43/42

25 560~600 G
JEEEX 51/47/52
g [X 38/40/45

25 600~660 O
JEREEX 50/47/50

6. Z5RiT

JE R T 2R AR T2V, A0 A IR 77k, R HI0MN2 1R 228 & SJ101 5255
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