H53% 1M @"2%\ Vol.53 No.11
2023 4E 11 H Electric Welding Machine Nov. 2023

DOI: 10.7512/j.issn.1001-2303.2023.11.15

He PR R BRI
T R4 AR AR e B i 57 ke

KPR, KR, E RV ERKL L M2

1. eI KA R E AU B AR 2 H H S0 = il B2 5 066004
2. VLA T T AN SR B R R]L VTR 4R 221000
3. MEFILHLEERA R AR AL il 064000
W . B AREERBRTEITNETEAEE, 2% BN T EITINE, 42 AWS DSR4 M1 45
FLFE ), GB50017—2017 (4R £ #33% #+ HL3E ) & DIN 18800( 4R 22 25 M ) 4% Wy KT 4% 3+ 48 % A7/ sF s oo 7, B A7
X TARMBRFGIFHRTEEARR—F 2 FR X DFBRT , L FTLAKT L, ATL
RHpH , RET—RATFHIERBBEGRERTHZ T ik, A—FTHEL A, 5 A RBAFERHANF
AREIEE T EB AT R T A R At L oA AR 3 BARE A T T AR LB R4 12 mm, W A T #
H AR TE S R e I B R F 4 9.91 mm, A8 U AR # E 49 RF N T 17.4%, i@ i ABAQUS #= Fe-safe
AR s B kAT H A AR T Ao, B REY, BARERE GRS AL, B H A FRERE
BRI R T RZHRERS N AP HEIFERALT YRR DTN, RAZITL R T 7k LA AL,
KR AU R T By oA BAFREGREER
hES5 S TG405 SCHRARIRED: A XEHS: 1001-2303(2023)11-0096-05

Determination of Weld Leg Size and Fatigue Characteristics of T-joint
Fillet Welds Based on Static Equal Bearing Strength

ZHANG Liping'?,ZHANAG Lijie'*, YUAN Xiaoming',LI Wen'*, PENG Genchen’, YANG Fan’

1. National Key Laboratory of Key Technologies for Lifting Machinery, Yanshan University, Qinhuangdao 066004, China
2. Jiangsu XCMG Construction Machinery Research Institution Ltd. , Xuzhou 221000, China
3. CRRC Tangshan Co., Ltd. , Tangshan 064000, China
Abstract: For the sake of safety, the traditional fillet weld often has the phenomenon of "over designed" in the design of
weld size. In view of the comparative analysis of the AWS D1.1 "Structural Welding Code -Steel", GB50017 "Structural De-
sign Code-Steel" and DIN 18800 "Steel Structure", the recommended weld size ranges for different plate thicknesses were
basically the same in each standard, but only the maximum and minimum weld sizes were recommended. It had a wide
range of choices. Based on the above analysis, this paper proposed a method to determine the weld size based on static equal
load-carrying strength. Taking a T-joint as an example, the standards and the static equal load-carrying strength theory were
used to determine and calculate the weld size. The analysis showed that the weld size of T-joint was determined to be 12mm
by using the standards, while the weld size was determined to be 9.91mm based on the calculation of static equal load-
carrying strength theory, which was 17.4% less than the size determined by the standards. The static calculation and fatigue
simulation analysis of the joint were carried out by ABAQUS and Fe-safe software respectively. The results showed that
compared with the weld size recommended by the standards, the maximum static force, fatigue life and failure position of

the weld size obtained by static equal load-carrying strength theory had no obvious changes, indicating that the method for
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determining the weld size was reasonable.
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Table 1 Minimum leg size of the fillet weld (Unit: mm)
AWSDI1.1 GB50017 DIN 18800
B 5L /mm - - -
/MRS B IRIR S fe /MR T RARI R fe/ MR AR
T<4 3 T T T 2 min 7
4<T<6 3 T 1.5VT T 2 min T
6<T<12 5 min(7-2) 1.5VT Min[T -(1~2)] 1.4V max T-0.7 min T
12<7<20 6 min(7-2) 15VT Min[ 7T -(1~2)] 1.4v/max 7-0.7 min T
T>20 8 min(7-2) 1.5VT Min[ T -(1~2)] 1.4v/max T-0.7 min T
I AT DA RO #EA 7%, DT A5 H3 BE ®2 RERTHESER
ﬁg(ﬁigig%éixﬁgﬁﬁlaﬁ E/‘J ,X%HH]RTJ_ 5 Table 2 Calculation results of the weld size
s RS RIRSE R aEmR
- /mm /mm /mm?
3 TEEZESFREEEHRTHE AR TR 849 n 7
AR (R k) 7.01 9.91 49.13
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Fig.1 T-joint size details
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Fig. 2 Finite element model of the T-joint
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Fig. 3 Static calculation results of the joints
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Fig. 4 Cloud chart of fatigue life at each position of the joints under 0-

1 times of cyclic external force
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fatigue life
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