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Abstract Due to the simple construction, fillet welds are often widely used in the connection of metal components.
However, the non-self-balancing welding residual stress in the fillet weld is obvious, and the existing evaluation codes and
standards still lack a clear stress checking method. In the assessment codes such as Code for design of steel structures, the
influence of bending moment load and welding residual stress of fillet weld isn't considered in the given strength calculation
criterion, which limits the application range of related methods. Based on the experimental test and theoretical research on the
strength of fillet weld joints, a method of strength evaluation based on the flow stress of weld material was proposed. The strength
experiment results of fillet weld connectors show that the weld strength corresponding to the maximum tensile load is very close to
the mean value of the difference between the tensile and yield strength of the experimental test. It can be considered that the
welding residual stress in the fillet weld is close to the yield stress, and the failure occurs when the stress in the fillet weld
increases to the tensile strength during the loading process. Under pure shear condition, the maximum load of fillet weld
connector is close to the value under tensile load. Under the condition of considering the welding residual stress of fillet weld
material,, the material evaluation coefficient of fillet weld evaluation criterion based on flow stress is set to be 0.8, and the
evaluation criterion of fillet weld connector under tensile and bending moment load is also indirect given.

Key words Fillet weld; Strength analysis; Flow stress; Experimental research

Corresponding author: CHEN MingYa, E-mail: chenmingya200852@163.com

The project supported by the National Key Research & Development Program (No.2020YFB1901500,2021YFB3702602).

Manuscript received 20230406, in revised form 20230511.

0 3= PRI ARLE | TE 4 B A M R P L R R
a FEAE WD AR [ 5765 R B 5% A7 7 , 3 T k5
FAREESR BT T B SO BRI SRR e o o iy J IR 3 o025 LA 0 Sl 0 o

#20230406 Y F 1R, 20230511 Y B & ek . EESHF AR (2020YFB1901500, 2021YFB3702602) #EH),
R, Y, 19854FAL, VLARTNN, DU, JRMINTAFEBEA BRA Bl IE M g TR, 1, S BERF58 05 10 RN HE S5 3 ) 240



1334 HL T,

R

2024 4%

W i = A KRS BT ) 1V P D s, AN AR KSR
I Jy 5 AR, IR ATl AR IfE B 4732—1995¢ 01
0152 [E MUK T F2 Ui = 23 (American Society of Mechanical
Engineers, ASME ) H iz o 215300 Hy 0 %6 FR AR 88 245 M T 0%
55 51 VR 38 AR A, 5 BEAE A A BB 55 0 A R
PIF R, 78 EZAREGB 50017—2017 2 54522 M
Hh G0 AR R EE T DU ORI A A 1 S R A A
SEFEFR AR T ASZ 0, BRG] T ARG TT I A I Y

5 JR 45 R 0 B BE A O VR L A ik N 03 2R
2 HRIAVE S TR RS g e ATk o A ME R TIZ R
FHSREBYE Y 1 ) 53 2R AR TSR R K P B By
B A, 2R F T 3 2 B AR Al R S AV ) R )
TFB, BAE T BRI VAR A (BB A T 1T Ak 23 BT T
7 BEAE VTSR AILRE 1 14 e AR AT BROT AR i H
R TR TR b R S M o A A T RE . [
I, A R e prertelzies b g AP i Sk AR AL
RO 2, P SRR P I A 5 1 v R B
SR 0THEE2. 4%, R R AIEA
S R R AN T, WA S A B R Y AR
IRVERF R b, 200 T AR IR B RE AR . A
T R SR PR e BT AR R BT
B TR AR I ) (e A5 B2 -5 O P o B2 ) 2448
(A AR SR Sy BT AR AR o182

BEOOE bR R, AR SCADLRE T AR A I e 1 10 R R
TRE IR BEIS B ST, >R FHAR S B4 RLR 22 10 7 ) i J3E
STV RE T3 i BIFGE A AR 48 1 R A BT 25 2 A
VERITN B8 B2 EAk DU
1 ABREEETHAZE
1.1 SREWTFERERSETE

ANPET 1 TR PR T B AR AR AR (RS BT R
TV T RS O AL B R Z B R B3 U R R T
(5 BEACAZ TV o TERLE 2T N AER T BRI ) o
A BRAE A =X (D) Bz s R4 F 0 A7 T AR S 1 5 U1 4%
faf NAERTS 85910 77 7 B BRAE an = (2) i o

N,
h ng.ff

L‘lw
N. ,
T < (2)

X b A MIREERTT R X T HAMMIREESE T
0. 7h (11 1) 51, A FAIRGERITH AR s f O 45 4 i 2
BT 5 B, Ay A A4 i B A BT TR R &R B8, Xk
2T 7 AR o [A] $2 7R 52 Bl e B HUELR 1. 22, X Fd%
HREZ B3 HUEN 1. 0.

TR BRI, S5H 5 B2 (Y FRAEh

(1)

g, =

Ty =

o~

(2 + el <fy

3 (3)

(c)
B R AR

Fig. 1~ Cross section of right angle weld
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Fig. 2 Analysis of critical loads at the cross section of the right angle weld
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Fig. 3 Determination method of material allowable stress in the design

and analysis
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Fig. 4 Test sample of the fillet weld strength
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Fig. 7 Load-displacement curves obtained by the experimental test

under the tensile load
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Tab.1 Tensile properity of NC30Fe material
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Tab.2 Experimental test results of the fillet weld under the tensile load

TR AR KA A BT X KA AN

R RO N ! ;
1;&?%} Xof o7 A ARG DI e I A
i Maxi Weld strength Experimental T2
ximum
N 17: N . Y al corresponding to the test difference  Deviation/
umber elxpefimle n ‘;l/ maximum between the %
en&lkf;\] oA experimental tensile tensile and yield
load/ MPa strength /MPa
1 69.46 368.97 31 -1
2 74.47 395.58 +7

F T AR N 7 0 A AR T S o D) 43 M 3k 3 T
/R, 2% EN 13445—2002 Fil ASME K171 55 VI rp 45 4
S RE U 2. 447548 A i 1A I B R AR SO 9 b
BT BE ) 60 580 BE A8 10 154, 6 MPa, H4 B T 48
I 75 Jef Al i 25 L 1Y) 83% o
#3 EFRTEANAEISETERNSH

Tab.3 Analysis on evaluation criterion of the fillet weld based on the
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