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Stress Concentration Factors in Bilge Knuckle Part

By Tsuneo SAKATO (Member), Atsushi KUMANO (Member)
and Norio YAMAMOTO

The stress concentration factor in complex structure is important in the estimation of fatigue
life and strength of the structure where nominal stresses are available in design stage. Extensive
finite element analysis was applied for complex structures of knuckle parts in tanker, bulk carrier and
container ship, and singularity stress fields were found in them when compared to Williams’ solution

on fine structure.

The analytical fine model is playing complement role in stress concentration factor

in complex ship structure. The fine analytical model is based on Williams’ solution on singularity
strength of discontinuity. The complex ship structure model was analyzed by finite element method
and successfully interpolated by Williams’ solution on fine model, and fine solution of complex system
was obtained. Then the stress concentration factors under nominal stress in bilge knuckle part were

established.

Keywords :

Williams’ solution, Stress Concentration Factor, Bulk Carrier, Container Ship,

Tanker Structure, Finite Element Analysis

1. %8

Double hull & MERFRTEH Y > 7 DE NV
TR v 30 Knuckle 8513, BB EORKHTH Y,
Knuckle RO RBH# XFOESEBIIEETHS. [
HFOESBEOIIE, EWEBREBECITbAY &
EFMIASHERINTE 2. FOBEFMIZ, FIE
PHEETHHOT, BENELBRTEREOREROE
FIZH Wb ST, HETEFMIC LB S LM S AR
Twb,

BT, mERThREEY S v 7 OIS
BV, BETR, BRIGEHRNOBEREEFHET
MoNZFMESERTRERL LV, 2

X542, TR TIE, Figl OBEFICH ENE,
Floor Knuckle 8D I BF» o3 oh b, EFHF
GEBETIHA, BILHMIC2 5. Figl ® Floor

Knuckle S8 & v P ARy PORHBEFOLEIIL S,
3)

*] ER13E 11 8 16 BEMZH#EKFEGRKEIBW
TaiE, BRsSM FR 13411 A30H
*2 B A S AR R

IOXI KR LEH,T, BLEELEEYOILN
#EhxEZ L, BARAORKHNIEETHS.

BhEPRRL L LY, BHETO#HFALTIZ b
THLIENTENE, E—BROBERoZFONHEK
BCHERERROBHESET. £ITHAe L XiTh,
BATCRITLT, BancRETonhEPH#HFIH R
i, WA BICEE LR EBITORENTES.

M CELHACEREEMTOCTELZHRETD,
BEHEETCORITWT 70 —FOEESIEVIFETY
v,

ARHY T, Williams 12 & 2 FEEEOBRY £
BEMTHIEN S Ry SFy s VO KRy P ARy
FMGHEMMIERL, HELHTEEOIL ML
BEMAEETLILEEHELHIICLT, FOoA#HHE
1B, TORECHETRBEEL LD, HREXFHE
DRFHBCLHEEZHBM ORI L TEEORER
DHZEBIENRL, BBALOBVWHERL /.

LB, BESLIIMT LT, Moan $AHEEAEH
7% B34 @ snip % @ Notch Stress {22V T Williams
L AMAEAL, IELTwA, 22T, HEA
P, AMICHEEE F0EBIBIZC SR ESEL

—187—



Twg, 8

2. HEETHIAERERBIBE

FEGES oM S 13, BEHTHY, kKDL %fl
2k b,

1. “EREEDF v 7 VEL
TEIE LR EOR LT, NKKRE SR & HE
BN AREL, 7uT7hEFEIND.

2 HilgE T Iy bDF v I VE
W EFE A LTIy bADBITERTHL 7T
oy hIgE

3. ST, HEMBREOBROERERIM
VR
OO EELIHHDT, TELEEICR %
By, hEROES R 5 ENHEER
S Ens, IBHERORKRKIZIE, RIZELHE
EnsfmoEEEEER TS V. ZOFERN,
NER L, BRELBEOEANERTANOTEE
HiIeBEILTHA.

AH LTI, Figl DBEFEROE VI F v I LEEZE
Ly B, RdfEsoERpL L.

h+1.5t
e
!h+045t

Fig. 1 Weld joint in bilge knuckle.
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Fig. 2 Finite element representation of bilge
knuckle.
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Fig. 3 Finite element representation of web
plate in bilge knuckle.
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Fig. 4 Example of stress distribution.
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Fig. 5 stress distribution in way of knuckle part.
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Fig. 6 Mean of Ai depending on C.
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Stress by Williams® Solution (Kg/mm2)
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Fig. 7 FEM Stress and Formula stress in inner bottom plate.
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