ERVECIN B VR @"2%\ Vol.52 No.12
2022412 A Electric Welding Machine Dec. 2022

DOI: 10.7512/j.issn.1001-2303.2022.12.04

ASTM A572 Gr65 P4 0% 9y WA R S5V €

WER, ElRE, B, K, KOE
KIFHLT K2 AHBRRE S TR, 1L KR 030024

 E: ASTMAST2 Gro5 AT B L MM EF ZRZHEAETOER B LAFEEH K ERFT R, EXH
ASTM AS572 Gr65 A MAG $F 42453k A F P aed S ah b 2 Ao e ki 2 T R R BB L s, 4R &
LIPS R AR £ B A AR ek Ak, AR E 2 197~203 HVO0.5; 158 48 3k 69 R IR 3% JE 4 350 MPa; £ # & B AT f=
PEEREAT T , ASTM A572 Gro65 4R IF 4345k o) R B IR 39 2R T AR B T EBAEL 7L A2 698
FLIEACAART B, AR B i AR P R e R 64 £ A1 IR AT B AT R R, S MR 5 234.18 MPa, 5 JE 25K 3k S-N W £
173 649 45 R (246.60 MPa) A8 YL 32 £ 2 5.04% ; I o7 WT L& A TIRAE R g5 oy L 8URAE THRAF AR, 29 &R 7K,
X827 ASTM A572 Gro5 4R ; MAG I3 4n9h ik SN w45 SR AR IR

FESES: TG457.11 AR : A XEHS: 1001-2303(2022)12-0036-07

Characterization and Evaluation of Fatigue Fracture of Welded Joints of
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Abstract: ASTM AS572 Gro65 steel welded structure is often subjected to dynamic loads, and the joints are prone to fatigue
failure. Based on the analysis of the mechanical properties of MAG welded joint of ASTM A572 Gr65 steel, the fatigue prop-
erties of the welded joint were evaluated by infrared thermography. The results show that the metallographic structure of the
weld zone is mainly acicular ferrite, and its hardness is 197~203 HVO0.5; the yield strength of welded joints is 350 MPa; the
surface temperature of welded joints of ASTM AS572 Gr65 steel changes regularly under static load and cyclic load. The de-
formation law under cyclic load corresponds to the temperature evolution during fatigue. The infrared temperature informa-
tion on the surface of the specimen during fatigue is evaluated. The fatigue limit is 234.18 MPa, and the error is 5.04% com-
pared with the result of 246.6 MPa obtained from the S-N curve of fatigue test; the fatigue fracture occurs in the weld zone,
and the fatigue crack source is located in the interior of the sample, in the shape of "fish eye".
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&1 ASTM A572 Gro5$REILZER S (RE S, %)
Table 1 Chemical composition of ASTM A572 Gr65 steel (wt. %)

C Si Mn P S Nb Al Ca Ti
0.06 0.03 148 0.01 0.001 0.024 0.042 0.0001 0.029

R2 ASTM A572 Gr65 $W J12 Bk
Table 2 Mechanical properties of ASTM A572 Gr65 steel

Jitt AR /M Pa PrhiisE/MPa Wi /%
450 550 37

R3 ER5SS-GREZLYZRS (REDE, %)

Table 3 Chemical compositions of ER55-G welding wire (wt. %)

C Mn Si S P Cu Mo Ti
0.070 1.75 0.70 0.012 0.013 0.21 0.18 0.15

BEl1 ASTM A572 Gr65 $WE#EH O (547 : mm)
Fig. 1 ASTM A572 Gro65 steel welding groove (Unit: mm)
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Table 4 Welding parameters
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Fig. 2 Fatigue specimen shape and size (Unit: mm)
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Fig.3 Metallographic structure of welded joint

FHLAR X CULIE 3F) A4 X (WL 3g) , B R AR
R

B S AT 5 32 53 A L 4 e, B
TAE BE A 190~192 HVO0.5., SHER A L, 4% X H
FAEAE R AR R IR, B R (AR 3K, M 197~
203 HV0.5. #szmm X 4 2LLLE IR ER 2R AR BB 4k
SRy R RT3 R R A R AR AL Y

2 HREME

2.1 EEEIHNALREEST

ASTM A572 Gr65 AR 43 75 WLIE 7 an &l 3¢
Fiw , 0] LA BIAREE X, I A G X, BEAf
HBU R RO GIR Lk 3= A SRk, 2R
SetR A TR AR . R IX 20 TN ERIRE
F, WK 3a.3e fiR , PUARR A I 2R3 1 T e
NG REE TP AR o BRI TR TR R AR
AR, TR KRR, A K R ik
I PR, A1 O A A R Ak 3R R P A AR 1 1 o B
& AR R TR FEE 3b T LUE F
FRAE X ARG ) X 2 0] IR B . ARG MR X 43y

FEFEER ., BRI, A M XA 1) 427N, e
WA IO] g i
22 BNEEEGTEEELBEEK

ASTM AS572 Gr65 X B K313k i s s Fir A g
F1-Ri A LW S e . vl LA B AR 1k
B P i BH S B AIK , Jim IR 5 32 P B4 (1) 470 MPa
K% % 350 MPa, HiLHv 51 i 520 MPa [% % 450 MPa,



55 12 1 WPRIR, 45 . ASTM AS72 Gr65 SRKEEERE % 55 W 4 R AE 51T 39
215 T 7% /%
- 0 H: ﬁlgmls 20 25 30 35 40 .00
[} — R R 2 il 2%
w 205F "y /"& 107 — swormormes 600
s J \ . A i WS s /) BMEEE: 1500
T 200+ j . _/' L] & | G
= \ g ] 400
= 195¢ / @! 6
£ AN \’\«\ =
= 190+ 5;( 4
185}
%,
180 L— : : : :
-10 -5 0 5 10 g

B4 BEZELEESH

Fig. 4 Hardness distribution of welded joints.
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Fig.5 Stress-strain curve and temperature evolution of base metal

and welded joint under static load
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Fig. 6 Infrared thermal image of welded joint sample during stretching
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Fig.7 The temperature evolution of the sample surface under different cyclic stresses
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Fig. 8 Infrared thermal image of welded joints during fatigue
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