The Society of Naval Architects of Japan

212

(FBFMS1E5 A HASMELEFHEEAC BV THR)

44 O -1 il 0957 97 R EE (T ds L UE
AR TR O 2B B 5 BFSE

EFE—% FERFEIBRECE JIETRIBOEEC WD)

EB JU K JE +F* &
EE2 m K B =*

]
H
b
k[g_

Effects of Shape of Speciemen on the Fatigue Strength of Steel Plate under
Plane Bending (1st Report Effect of Width of Plate)
by Junkichi Yagi, Mewmber Yasumitsu Tomita, Member
Toshihiko Funaki, AMember

Summary

It was found that ductility of steel plate under statical bending was affected by shape of specimen,
especially ratio of width to thickness of plate by our experimental investigation and a new method for
statical bending test of steel plate was proposed®.

Generally, stiffend panels in ship structure has large aspect ratio and many cracks were found in
plane strain state of panels under bending loads.

Therfore, in this report fatigue tests of steel plates of various width to thickness ratio were carried
out by Schenk type fatigue machine and the effect of shape of the plates on the strength was discus-
sed.

From these test results, the follwing conclusions were obtained.

1) The constraint to deformation of transvers section of plate increases with increase of width to
thickness ratio. Strain distribution approaches to pure plane strain state and fatigue life decreased
with increase of the ratio.

2) Ductility of plate under statical bending is affected mainly by strain conditions on surface of
the plate and secondarily by the strain gradient in cross section of the plate.

3) Fatigue strength of plate is much more affected by the ratio than in case of statical test and

therfore shape of the speciemen should be decided in considaration of the above results.
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Tatie 1. Chewmical composition (%)

thickness I <

- material
{mm)

Mn P S

6 0,13} 0.22 | 0.81 ] 0.0090.0025

SHU1B
19 0.17 ] 0.02 | 1,05 | 0.0120.017
I
0
t
- 1
Fig. 1 Specimen for bending test

Table 2. Mechanical property

material |thickness| Yield Tensile Elonga- { Reduction |
Point Strength tion of Area
(mm ) (kg /nm? ) | (Kg/mm? ) (- %)

& 29.2 45,2 28.5 51.7
S4B

15 24,2 43.9 35.5 60.1

— 20— —

4 >
O N O

O TN
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110 |
=0 b:3)6118 0
t=3 o b=3 ; 30 @
Fig. 2 Speciwen for plane bending
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Table 3 Circumferential stress O. and transverse stress O
3 z

b/t = 0.5 b/t = 5
€, /€, = -0.274 €,/ = -0.258
T -6 o
E: x10 [0} kg/mn12 Oz xg,/nvr.r,z (o} kn/mmz Oz kg/me®
e 500 10.3 0.2¢ 10.4 0.47
[ ] s 1000 20,7 0.59 20.3 0.95
7 1350 27.7 0.7¢ 27.9 1.27
+ 1470 30.4 0.85 30.7 1,32
1790 35.¢ 1.29 35.9 1.98
104 2000 38,4 1.73 38.7 2,40
2380 41.3 2.64 41.6 3.0
Fig. 3 Bending test apparatus
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Fig. 4  Relation between strain constraint factor{zl/ €2 and
€8, where €5 is transverse strain and €5 is
circumferential strain
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Fig. 5 Relation between stress, strain and and "thickness of specimen iO in uniform bending
strein constraint factor €..Eg in plane strain state or in plane stress state
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(d_d()?o Y/ (%) and circumferential strain
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fig. & Cyclic behavicur of circumferential stirain anplitude £9

measured with strain gauces during nlane bending
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