449 % 454 MoR BTk R e Rk Vol. 49 No. 4
2017447 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Apr. 2017

DOI:10.11918/].issn.0367-6234.201509088
HEMGRENEARIRE ST RITASH
MT A R, FAAF
(HUBRER ) T B A il Pl R B S 3 (R O IR RS ), it 210016)

W OE: ZVHRS AR R AL I 3R A 5 R R LR $ AT h AW SR R e R A W R F A IR T 7 A R
AT M. B R E LB AU 7 Ry BRI 5 AT R E R AT R A T A A F b A A&
BERAGHEEH RS EREFTINE N, REA SR ALTHAREERN . HLARAVRAAH RS ENDHIETLE
F RO REANELREHARBYT RHAANTRER K, S RAB R TRIOGA 2 HIT MEEHY RITMEEAR —F
RES Rl TAHSRRNENT Y EREABERFRY, mB RO R, #ATMELRETY A4, BFRAAR
AN F B R AR A M I A TR E R

SEGEIR BRI R AUk B S R W R A A IR T

RESES: V215.6 MERFRERD: A XEHS: 0367-6234(2017)04-0042-06

Analysis of crack turning and fracture characteristics of a stiffened panel

YANG Xiangning, XU Xiwu, GUO Shuxiang

(State Key Laboratory of Mechanics and Control of Mechanics Structures ( Nanjing University of
Aeronautics and Astronautics) , Nanjing 210016, China)

Abstract; Using the fracture mechanics and finite element analysis theory, the effect of section types of the ribs and
multiple-site damage on the crack turning behavior and fracture characteristics of the integral stiffened panel is
investigated. First the crack growth model of the integral stiffened panel was established, and the reliability of the
established model was proved in comparison with the test results of the crack growth rates. Based on the above
model, the influence of section types of the ribs on the crack fracture parameters and crack turning was discussed.
Finally the multiple cracks problem was investigated. The study showed that the effect of the sectional types of the
ribs on the fracture parameters was not significant and the crack turning was more likely to occur when the crack
was growing far away from the ribs. In the case of multiple cracks, cracks will not turn, but grow straightly and
connect to form a large crack. Moreover, the strong interference of adjacent crack tips can lead to the severe
increase of stress intensity factor and acceleration of the crack growth. Furthermore, the crack propagation life will
be seriously shortened. Therefore, effective repairing methods are needed to improve the residual strength and
service life of the structure.
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Fig.1 Simple model of integral stiffened panel
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Fig.2 Calculation points of K; and T stress
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Tab.1 Fatigue crack propagation parameters
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Fig.3 Simulation results vs. experimental results
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Fig.4 Different sectional types of ribs
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Fig.5 Stress intensity factor under different sectional types of ribs
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Fig.6 r, and r_ under different types of ribs
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Fig.7 Multi-crack model
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Tab.2 T stress of crack tip under different total length of cracks
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Fig.8 Stress intensity factor at the crack tip before the cracks
connected
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