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Research on static strength and weld sizing of
transverse fillet welded joints
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Abstract ; In order to improve the weld sizing precision of modern thin-walled welded structures, disadvantages of conventional
shear strength definition for fillet welds are analyzed. With detailed investigation on stress state of transverse fillet weld, a new
equation which could depict correctly stress state in weld is proposed. Then, based on load capacity of weld and rule of equal
strength respectively, weld sizing equation of transverse fillet weld is derived with known load and unknown load. At last, the
relationship between strength of transverse welded joints and weld leg size is investigated according to test results. The results
indicate that, strength of welded joints with appropriate weld size and welding procedure can be equal to that of base material,

and oversized weld can not only lead excessive welded distortion, but also reduce joints” strength.
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Fig. 2 Forces applied on transverse fillet weld
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Fig.4 Size of cruciform joint specimen
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Fig.5 Typical failure modes of load-carrying fillet weld joint
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Fig. 6 Relation between load capacity of cruciform joints and weld throat size
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Fig. 7 Typical failure modes of non-load-carrying fillet weld joint
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Fig. 8 Depth of soften zone in fillet weld joint




%5 FHE X F L AR LT IR E S R 8t o5t 479

4 &
1) 45 7B A9 A AR 42 BT VD58 BE 58 4 3, TR A SRR T AR 4% PN IR SR B IR A AN B U T AL
2) HRIFAEP BLRWSS AR, 2 B TR GE AR BRE A AR R B, B SL T TR AR AE R
A

3) N FRBMIFLEE S, TEEGHRRERS RIEECLIRE, BRRCTBERE TR 584 R

BEZ L R ARE 5 A AR R A IR SN 2 BB BRI R T o [, X T — 2 kbRl R AR 48 RFad Rt 2 A
i A ST 2 AR B Sk AR BBE T

5 % 3Lk /References:

(1]

2]

(3]

[4]

(5]
L6l
7]
(8]

9]
[10]

[11]

[12]

[13]

[14]

[15]
[16]
(171

(18]

[19]

[20]

HUANG T D, DONG Pingsha. Fabrication and engineering technology for lightweight ship structures [J]. Journal of Ship Production,
2004, 20(1): 43-59.

FAME. W5 REHEESN TZHR]. ST T2, 2014, 43(19) . 39-41.

WANG Yongjian. Process research of copper/aluminum dissimilar friction stir welding[J]. Hot Working Technology, 2014,43(19): 39-
41.

SATHIYA P, PANNEERSELVAM K, ABDUL J M Y. Optimization of laser welding process parameters for super austenitic stainless
steel using artificial neural networks and genetic algorithm [J]. Materials and Design, 2012, 36(1): 490-498.

JATTH NSRS EER 5. TARE BRIF U0 A/ N B4R AT A BN [T, R824, 2009, 30(9): 109-112.

ZHOU Guangtao, LIU Xuesong, YAN Dejun, et al. Prediction for welding deformation reducing by welding sequence optimization of
upper plate[J]. Transactions of the China Welding Institution, 2009, 30(9): 109-112.

HUANG T D, HARBINSON M. Overwelding and distortion control for naval surface combatants [C]// Annual Meeting and Expo of
SNAME. SNAME Providence:[s. n. ],2012:112-116.

EN 1993-1-8,Eurocode 3: Design of Steel Structure[ S].

AWS B4.0: 2007,Standard Methods for Mechanical Testing of Welds[S].

T, RE R IMI. JE AU Dl AL, 2008.

FANG Hongyuan. Welded Structures{ M. Beijing:China Machine Press, 2008.

AAGE P J. Limit analysis of a planar welded joint subjected to a torque[J]. Welding in the World, 1993, 31(6): 408-411.

MELLOR B G, RAINEY R C T, KIRK N E. The static strength of end and T fillet weld connection[J]. Material Design, 1999, 20(4) :
193-205.

DONG P, NIE C, YANG X, et al. A math-based design-for-produceability evaluation of titanium applications in ship hull structures[J].
Transactions-Society of Naval Architects and Marine Engineers, 2013, 120(1): 299-305.

NIE C, DONG P. A traction stress based shear strength definition for fillet welds[J]. The Journal of Strain Analysis for Engineering
Design, 2012, 47(8): 562-575.

PICON R,CANAS J. On strength criteria of fillet welds[J]. International Journal of Mechanical Science, 2009,51(8): 609-618.
JAWERR A B Y. IE TSR AR S 00 R AR5 B R O A S BN [T ], B4R AE R, 1987,8(3) « 141-151.

ZHOU Haosen, SHI Zhongxian. Discussion on static strength and its computational equations of transverse fillet weld[J]. Transactions
of the China Welding Institution, 1987, 8(3): 141-151.

MCCLELLAN R W. Evaluation of the Fillet Weld Shear Strength of Flux Cored Arc Welding Electrodes{R]. NSRP 0320, 5B-1, 1990.
KRUMPEN R P, JORDAN C R. Reduced fillet weld sizes for naval ships [J]. Welding Journal, 1984, 63(4):34-41.
FUBLL, ZEMR BB 3L AF . BRER T E NS i SR @R S AR W], #3520, 2009, 29(3) . 266-269.

LU Bihong, LI Yana,NIE Chunge, et al. Modeling of weld side-wall and buckling distortion prediction for railway freight cars[J] Journal
of Vibration, Measurement & Diagnosiss 2009, 29(3); 266-269.

BJORK T, TOIVONEN J, NYKANEN T. Capacity of Fillet Welded Joints Made of Ultrahigh Strength Steel [R]. [S.1. J: IITW XV-1356-
10, 2010.

EMF 05, 0E. ERAGHEOCHLZ BENELHRMT]. +EHE, 2013, 40(2): 37-41.

WANG Baiping, ZHAO Yong, HUANG Jian. Investigation on microstructure of thick plate stainless steel joint welded by multi-pass
laser welding with filler wire[J]. Chinese Journal of Lasers, 2013, 40(2): 37-41.

NUNES V, BARBOSA E. Effect of the welding heat input on the microstructure and mechanical properties of the heat affected zone of
multipass welded joints of duplex stainless steel [J]. Soldagem & Inspecao, 2011, 16(3) . 223-231.



	30.pdf
	31.pdf
	32.pdf
	33.pdf
	34.pdf
	35.pdf

