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Stress Intensity Factor for the Cracked Sheet Subjected to
Normal Stress and Reinforced with a Plate by Spot Welding
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Abstract

The stress intensity factor has been calculated for the cracked plate subjected to remote

normal stress and reinforced with a plate by symmetric spot welding. The solution was based on

displacement compatibility condition between the cracked sheet and the reinforcement plate. It

is shown that the results from the derived equation for stress intensity factor were agreed with

previous solutions.

The reinforcement effect gets better as a joining spot is closer to the crack

tip and the other joining spots become nearer to the crack surface.

.M B

At 1960-1970d ol B2 wPFLREC] AF
Ee &3 Fo gEHYEY, ol FRE A
o Aol ddo| A3 fle AL 71t o
A4 9] 2 8] 4] (safe life fatigue analysis) o] A 3+
AAR Q3 Rez WHEHYY. ol ma}
19700 Syt ol F 2 WYL ZE BT op]z} A

©ousY, AA it oA g
A, AdpdAEdE 2471

REBEEREIE F15% BI%, 19974 28

Y 8] Bololl M= F2E 2 Yo ojn] #Yo)
Y Aol gt 7MAEe 22Ee Wasae
ANFo 2N HAB: £48 844 (damage
tolerance design) & AMEY3GF Y. BAE o
EAsE 4y AFd g #Ho] £t o
2} oo Tl AF7}t Fo] o]Foid @1 glch
Greif¢} Sanders”: B 7 (stringer) 2 B9
Ao st HEYAAHo 2 $HL )4 s}
fom, Poe”E W A FUF gL W

10



56

= Fd o) £33 sle] B E gl B
7&*]{] Ao tisle], AHAFEHCE SHAT]
A4 (SIF, stress intensity factor) S T8l
Nishimura” & ¥-% Zol9] v /3 /15
o2 F#gHd B AL dste], BAu st
EAHR g2 Ag, nAawe] gdde e AS
9 Bu st Zolzl FE G disted SHAA
FE o2 oz TPt 1 oYk AW =R
B8 A9 gl o] @yt o] R A
1)

FH, AXNAY e 93 2y BPz7
(patch) & F#EAG F9) o) BHAAAH B3 35
o et FELAR Y FALLYHY To
2 SIFE #3tch

AEZY e BAje] o] HASH A
o2 7#9E U3 JEHoE FAsY HAFAT]
e 5 g Adsted, oldd TxE o
g o2 ATt Hol UA Yo HFE HEA
9] gix18} AFE FAPGAe] FEA &3t e
Aotk welA, & AFAE HE&Hd 9
ste] BA 2 B 23 ddol W AgdA &7
ol 2 H3to g 7T £ IYHE U= F S
of thgt SFPAZIAFE clE8H oz FanA
t},

2.0 £
2.1 MetHol Ydsts 24

Fig. 13} Zo] & Aglds Fddd 32 %3
o2 #YF 3L & ¥ HE FERN B
Ao HAAA Fh sty 43 A e
2 474 (spot welding) ¥ A+& A7t

FES) 27 #e 2% gk FAFIYHO
2, 229 ga-gF e, H&Hd % IR
282 A, AEH Y= BAEHL T
Py 25 Ao dx Fd&A A& A
ste, Wy o&le] HFH| BAse THES
FA] gt

Fig. 2= Fig. 19 AF-EA=0|c} Fig. 29 a)
ot b)ollA B o ztzte] BollAE FEe FAE
AU o) diste] e HHEA TAEE B

11

reinforcement plate

cracked plate

N B R

Fig. 1 Reinforced cracked plate subjected to remote
uniform normal stress.
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Fig. 2 Free body diagram of the reinforced cracked
plate subjected to remote normal stress
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Table 1. Comparison between the present and the previous solutions®.

K,/oNma
y./a p/a =0.1 p/a = 0.2 p/a =0.3
Poe” present dlff&e)nce Poe” present dlﬂf ;f )nce Poe” present dlﬁf;f )nce

0.2 0. 1529 0.1525 -0.26 0.1531 0.1516 -1.00 0.1602 0. 1555 -2.93
0.3 0. 1868 0. 1860 -0. 43 0. 1852 0.1852 -0. 48 0.1873 0.1858 -0. 80
0.4 0. 2152 0. 2136 -0. 44 0. 2140 0.2126 -0. 65 0.2139 0.2124 -0.70
0.5 0. 2395 0.2373 -0.92 0.2383 0.2359 -1.01 0.2378 0. 2355 -1. 00
0.7 0. 2812 0.2768 -1.56 0.2793 0. 2746 -1. 68 0. 2786 0.2739 -1.69

p/a = 0.5 p/a =07 p/a =0.9
0.8 0. 2952 0. 2895 -1.93 0. 2949 0. 2899 -1.70 0. 3008 0. 2886 -4. 06
1.0 0. 3247 0.3172 -2.31 0.3242 0.3171 -2.20 0.3255 0. 3166 -2.73
1.2 0. 3483 0. 3398 -2.44 0. 3476 0. 3395 -2.33 0.3477 0. 3392 -2.44
1.5 0. 3750 0. 3662 -2.35 0. 3741 0. 3656 -2.27 0.3736 0. 3653 -2.22
2.0 0. 4027 0. 3958 -1.71 0. 4023 0. 3948 -1. 86 0. 4016 0. 3943 -1.82
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