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Table 3.1.3 Local Stresses at Bracket Toe of Frames (Loa.d'i,e\rel P=3 ton)

Local  stress  (ka/mnf)
Frame | Frame e F.E.M, Remarks
‘ CHECHECHECHER ~
A-2(193 A-3
A TA-4(7186 | 127 | 166 (142 | £4
A-5119.1 Frame. i ind
- [
B gg f‘; 122 | 145 | 19.7 K
C-3}|16.3
C {C-4]2s9 | 120} 183 | 130 (FrameA =
C-5|1867 )
D-3} 99
D 0-c 152 138 | 11.3 [10.9 8/ \
E IE-4] 87 111 ]| 96 156 (Frame F)
F |F-4|170 | 152 {139 | —
Ner - Fst wisuval crak ife
Table 3.1.4 Summary of Fatigue Test Results {m g:f;,:»,”;f..:;:}e: tengzh)
Frame | vt | Caad | R ] ko
(2071 NCI NCe NC 3 (mm) O Rferafg3l3-1
A-3 T-10 & (170" |7i0-10°|60+10°1® 55 O
A A-4. T-21 4 60<10° |2910°[17+10°1@ 40 | &
i |A-5.T-3| 5 29-10°]24<10"|18410"|© 30 | ©.®
g B-3:.T-1] 3 [60-10"|28+0° 15<10° |® 30 | §.©
T |B-5.T-4] 5 13:10'10410* |36 -10° 23 e
C-3 T-61 3 12540 |45+10" 18410' |© 10 | ©
c |c-4 T-21 4 0 6040* | 1-10f @ 30 | © -
_ 1 C-5{T-41 5 150-10°]45-10°|20-10° | ® 23 | ©
. D-% T-6| 3 119-10°[20-1018-10° (@ 10 | ©
L D-51 T-3] 5 [|a7+10"|26+10"[10«10* |® 80 | ®.@®U
£ | E 4. T-5] 4 |eon10 w210 |40-0° & 38 | v ®
F F-4 | T-51 4 |37-10"|57-10*|55-10" @150 | @®.@
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Table 3.2.1 Chemical Composition and Mechanical Properties

Chemical Composition-,

Mechanical Properties

C |Si

Mn

PlS

Y.R ("mef §

TS (kGnnf

El ¢

Plate

t=9 mm

0.09 10.21

065

0.023/0.020

34.0

43,0

20.0

Piate

t=12

0.13 [0.2)

0.62

Q02010,021

28.0

45.0

29.0

Angle

|50*M mm

0.10 j0.22

0.51

0.019 0,030

30.3

44 .4

29.2

Table 3.2.2 Geometry of Fatigue Test Model

Serie; Type Saip m“StiﬂenerFace lﬂcinforcemcnt IP&atcThigkr':‘c;s Clcaragc;‘m
NS30A 30° Asymmetry | As Welded 12 25
I NS30D ’ ’ Dressing ¢ ¢
NS45A 45 ¢ As Weided 4 %
$30A 30 Symmetry 4 4 ¢
A 30 Asymmetry | As Welded .9 25
I B 4 4 4 ’ 40
c 4 ¢ 4 12 25
D 4 ¢ ¥ 5 40

—~—30— -
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Fig. 3.4.4 Buckling Strength Subjected to Shear Force
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Fig. 3.4.11 Interaction Curve (Shear and Compression)
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Rt T 5 0EhidAH 9,
Table 3.5.1 Chemical Composition and Mechanical Properties

s Puate| Chemical Composition (%) Mechanical  Properties
teel Thickness , Utimate | Elongation
. Yietd Stress > g
(mm) C Si [Mn| P S « kg/maty h‘ﬁ;t Sm;gm (%)
SM41B| 14 [013{0.24(0.98/0.13{0.01] 28 44 33
Table 3.5.2 Fatigue Test Results (Eccentric Tension and Bending)
Si*tmc: Noteh xwuiarlm escttli’:;lafkres X I 'X‘ 2
TR _ Plate |Plate ',g‘“'-gﬁ:~ 3§ R St!’aﬁ at Notch Mean Strain on NC Nc (mean )} Falure Life
NO. Width' {Thicness [ ot tress Raoge | Root Both Surfaces of Both Surfaces Nf
(mm) | ¢mm) m;ﬂnﬂgﬁ@/m‘) ElR { Static )
6 -6 5
i 1994 {142 10902 157 :ggg;‘:g 106110 égg;‘:gd 126 x 10° | 2.13 x10°
. {3
2 hooz2)la2 [22402]22.2 I‘g;?,’;:g L150%1G° gggi:g: 775X 10* | 1.52 X105
. .
3 |g9.4(142 {ILA02]| 1.2 ggé:ig_e 505x|0‘5xL015X|06 Crack did not satiate.
4 1002142 28102 27.9 g?g::g 2654%10° '3-78551“:8?, 280x 10" |5 24 x10*
3
5 lesglia2 [I55/0.2{15.3 ggg’;:g 745%10° (]55'3%?«:85 885 x10° |1.27 x10°
3 5 5
6 log7 lis2]81l0.2]17.9 'gji;‘:g 802x10° ;gg::gs 2.24%10% |3 5610
499¥% | O'G —6}|450X IOsCrack did not propergale more than
7 999 142 IA' 02 139 72[ XID_G SIDXIO -Sum in Iungth at surface of specimen

#%1 indicates the mean value of strain on both surfaces at pdints Wand (P in Fig 3 + 5 » 2 Where the specimen finally fractured.
%2 indicates the number of cycles to crack initiation of which length reached 1o at any surface.
In colum ¥ 1and ¥ 2, the figures at upper and lower parts indicate EIR and Ncat front and back surface , respectively.

Table 3.5.3 Fatigue Test Results {Center Tension)

Neminal Stress at

T. P. %m“?'f' e fctral Sectional Ares % | : X2 Failure Life
Plate | Plte }:’;e:; .zlt?ss Stress Range -S‘Etrain at Notch | Mean Strain on Nc_(mean)
NO. Width | Thickress |- oot Both Surfaces NC of Both Surfaces N
cmm) | (mm)_ Kb eentt Op M| Etg (st ) f
6 N a
| [99.7] 140|281]0.3] 27.8 :33;::86 1637X10° g?g::% 300x 10| 5.06%10°
N .
> loo | 140p360.4] 23.2 :':ggi:gﬁllﬂxloﬁ ;gg’;llg: 7.89x 10 | 1.05%10°
. . : : i
3 100 |14.0[3050.5 30.0 | Svan Couge _ 1310x10%g g5x 0% | 1.69%10
take o I-Oexl04
2995 X1 0° =6[500x 10 4 4
4 1002)14.2[23905 23.4 1387 <o 1995 X 10 o ot 500x10%]5.67x10
X | (18 ry %1 0P :
5 li00.1| 1a1hoslosi 19.3 | 2iax 1ol s96x10°| [ TR | 39 x10° | 1.9ax10°
' II82X106 - -6[4.63%10° 5 5
6 [100.1{ 141/70/0.5(16.5 |\T8 0 Ge| 9501 6.30%) 0° 572 10°17.06%10°
© 5
7 hoot| 1az2)sifos|ra s |35 x | 5el 8a7xio®|S 05155 | 7.75%10° 9.03x10°

%1 indicates the mean value of strain on both surfaces at points @and (B in Fig 3 + 5 + 1 Where the specimen finally fractured.
%2 indicates the number of cycles to crack initiation of which length reached 1w at any sur face.
In colum ¥ 1and %2, the figures at upper and lower paris indicate €, and Ncat front and back surface . respectiwely.
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Phote 3.5:1 ~Example of Fracture Surface after Fatigue Test

Specimens under the Specimens under the
eccentric tensile loading center tensile loading
Or = 22.2 K& tnm? On = 19.3 K& 12
Ne= 7.75 x 10° Ne = 1.39 x 10°
Ny= 1.52 x 10° Ne = 1.49 x 10°

The crack features specimen surfaces

Fracture surfaces of specimens
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TL-1 TL~-2 TL=-3

( 9 Shipyards ) { 5 Shipyards ) { 2 Shipyards )

K $ nmeans butt joimt
of collar platea

.

TX-1 TX=2
(5 Shipyards ) ( 1 Shipyard )

Fig. 3.6.1 Typical Shapes of Collar Plates and Slot

Type of slot | Remarks

%) Breadth
of face pl-
ate over
150 ma

) TL-3 type

Falf loose slot

slot

Fig. 3.6.2 Typical Sizes of Slots




Table 3.6.3 Kinds of Covered Electrode

Number of kinds of | Fmber of yards

Types of electrodes

electrodes used applied

1 3

D4301(D5016 )

2 3

D4301 (D5016 } D4316(D5016 )Vertical do

D4301 (D5016 )+D4316 (D5016 )+ D4327 (D324 )
: Vertical down H.fillet

A 4

A LT RN | 6 :

(ST
54

AR ATETECTR L
= )

Collar plates attached side Reverse side

—
/ T - &."."a_'-n._...—.v_ -

]

i

A type

{ 8 yards ) _
[ (EZ Y

@ B 3 \ L
t i )

Sy 1
———
1S)

v

Collar plates attached side Reverse side

B type

(5 yards )

Fig. 3.6.3 Typical Welding Sequences



Locations of Kumber of yards ‘replied
leakage 2 4 6 8 10 12 14 16

i | 1 L ) 1 L I~

| ~ve— |

|

¥) Joint of vertical upward and dewnward welding bead

Fig, 3.6.4 Typical Locations of Leakage
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Table 3.7.1 Mechanical Properties and Chemical Composition of Corrosion Fatigue
Testing Assembly

mechanical properties chemical composition (%)

Y.P. | T.S. | Elon | R. A,
kg/mrf | kg/mmt| % o

C Si Mn - P S

27.5 | 45.0 | 41.5 | 67.0 { 0.17 | 0.02 | 0.82 |0.018 |0.017

#* G.L.=24mm
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Fig. 3.7.2 Test Results of Fatigue Corrosion Tests
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