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Abstract

By testing the effects of different welding heat input and weld bead temperature on the mechani-
cal properties of Q550 steel joints, tensile and hardness tests were performed on the welded joint
under different heat input, and their microstructures were analyzed. The results show that with
the increase of heat input, the lath Martensite Structure increases, the Granular Bainite decreases,
and the properties of the joints become worse. When the welding heat input is 14.9 k] /cm and the
weld bead temperature is 100°C, the comprehensive mechanical properties are the best.
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Table 1. Main chemical composition of Q550 (GB16270-2009)
Fz 1. Q550 FIEZE AL 5 (GB16270-2009)

LR c Si Mn p S Mo Cu

&k (%) <0.20 <0.80 <1.70 <0.025 <0.015 <0.70 <0.50

Table 2. Mechanical properties of Q550 (GB16270-2009)
7= 2. Q550 Y1114 BE(GB16270-2009)

R JE IR (05)/MPa Hihs 3% (Rm)/MPa SEMER ik Thi) (-20°7C)
Q550 >550 640~820 A>16% AKv >47]

Figure 1. Microstructure of Q550 base metal
B 1. Q550 fH1HM4ALA
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Figure 2. Bevel sketch
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Table 3. Welding process test parameters

=3 BEIZHRRSH

RS B I(A) HE UV) HPE v(mmls) JETE I FE(C) N E(kd/cm)
PRFE 1 220 27.1 4.0 100 14.9
AR 2 260 31 4.0 120 20.2
W3 300 33 4.0 150 24.8

4.2. REERR T
4.2.1. 1REXRMBL T

aY o

() k¢ 34245 (E = 24.8 ki/cm)

(a) i®HE 1A245(E = 14.9 ki/cm) (b) itAE 2.424%(E = 20.2 kifcm)

Figure 3. Weld zone under different heat input
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Figure 4. Specimen after tension
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Table 4. Tensile data of Q550 welded joint
7= 4. Q550 IR N MEE

RS PLhisRE Ry/MPa L(mm) AL (mm) JEAHIR A%
1 660 55 9 16.4
2 585 55 6 11
3 535 55 3 55

JEE {11 4 g i T WA 4 3 R A AR BV E AR T RE D I EE AR AE, - RE R B e 4, Tl LA
RIVEARE 1 APEREROY R AF, HPihisREiAF] 660 Mpa, LEAHZN 16.4%, NHTH A IRk oA
VeREfR . HANE 4 Pros, SoiE i resm D ki AT, SEI6 b i b i AR B R AN

R 2 AGURE 3 MUPERERS 22, DLIET 4, WD BHEA BB sl 5, Wi A Ot EIF L2 R,
FEWT O rh e DB LR X, (E AW D+ AT R, fERRITRAE B T R AR HIE KRB T >
BIRAL, W OB N RARAT AT RE AL A A BTG K, T SR AL AR AR AL O AR
I gg iy, 2R AR S R BT I B AR IRX AN SRR &, O ARG ) A G e
By iR R (4], BRI AR ERERA 28— AT, (R MR ERIARHEE R FRENN
SRR G, ZRE ZHSLIRHE T AR DU E5E: EATIAEIIE DL F X Q550 ANAGEAT IR 4%, MRkt
ARAEAE — € KRR A A TE B2 A, 4 RENS 1S BB AR IR R L RE

5. &ig

R T AR RS Q550 Ik & < i 5 FLAN AR HEAT #5404t o < AR S 2 2R 2 3k
BEREBEAT X e T SE R IR, B R R . SR T, B LUT 45

1) B A E B R R RS, B i Q550D & FL IR T ZE SR . BRI AN 14.9
kd/em, JE[FEEH 100°C, HEHEE LA HGR LR T 660 Mpa I P BE iR T«

2) BRI R AR AU BB S IR, DUIRAR, SR MRS 4R 6 Ak Re L o5, (BEEE i
NG, JREEP ) SRR, IR R RS ke 2. TEL, BRNIE I, JREELR G
FUERE R, BEE RGN, SREEMREE P RES A — SN, (P SRR .
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