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1. Work i n p r o g r e s s . 
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2. Research progranme 
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2 2 1 E f f e c t _ o f 2 l a t e _ t h i c k n e s s 

1 • ,-r,fc has been found t o depend s i g n i -

f i c . n t l y on p l a t e s t e e l t h x c k n e s s . I t ^^^^^ 

as w e l l as i n t e s t s on t a b u l a r conneetxons op t o p l a _ 

«0 ^ t h a t t h e f a t i s a e s t t e n . t h d e c e a s e s . . t h . n c . e . s t n , p l a t e 

such as; 

- an 

specimen 

"eiriaL^asTp::: t h i n n e s s a ^ e o t o. t h a t o t h e r . a o t a t s are I n . o l . e . 

' i r e a s e „£ t h e s t r e s s g r a d i e n t s w i t h an i n c r e a s e of the s i . e of the 

. rtrease o f r e s i d n a l s t r e s s l e . e l i n welded s t e e l J o i n t s w i t h i n c r e a s i n s 

p l a t e s t e e l t h i c k n e s s 

- L e h i g h e r p r o h a h i l i t v of t h e o c o u r r e n c e o f weld d e f e c t s an welded s t e e l 

j o i n t s w i t h i n c r e a s i n g p l a t e s t e e l t h i c k n e s s 

- the n o n - l i n e a r i t y of p l a t e t h i c k n e s s and weld t o e d i m e n s i o n s . 

So.e p r e l i m i n a r y r e s o l t s i n d i c a t e t h a t a t t h i c k n e s s e s ahove 40 ™ the f a t i g u e 

S t r e n g t h does n o t decrease any l o n g e r . 

The u s e o f v e r y t h i c k s t e e l p l a t e t h i c k n e s s i n o f f s h o r e s t r u c t u r e s r e q u i r e s 

a more d e t a i l e d e x a m i n a t i o n o f t h i s t h i c k n e s s e f f e c t . 

The m a i n o b j e c t i v e t o s tudy t h e t h i c k n e s s e f f e c t i s t o c l e a r i f y t h e dxscrepancy 

fo u n d between t h e Dutch t e s t r e s u l t s o f t h e l a s t ECSC progranme and t h e r e s u l t s 

o t h e r i n v e s t i g a t i o n s . A l l t e s t s of t h e s e s e r i e s w i l l be done r n of 

a i r . 

2.2.2. 
E f f e c t _ o f _ w e l d _ g e o m e t r , _ a n d _ w e l d _ f ^ 

c u r v a t u r e ^ 

ThêTatï'güe b e h a v i o u r o f welded s t e e l j o i n t s has n o t been found t o a l t e r s i g ­

n i f i c a n t l y (between c e r t a i n l i m i t s ) w i t h t h e w e l d f l a n k a n g l e . However t h e weld 

t o e c u r v a t u r e i n f l u e n c e s t h e f a t i g u e s t r e n g t h of welded j o i n t s s i g n r f x c a n t l y 

as can be seen f r o m r e s u l t s o f t e s t s o f d i f f e r e n t i n v e s t i g a t i o n s . 

T h i s l o c a l weld t o e c u r v a t u r e can be improved by weld f i n i s h i n g technxques 

l i k e g r i n d i n g , TIG- and Plasma d r e s s i n g . 

The i n t e r a c t i o n between f i n i s h i n g of t h e weld t o e and w e l d f l a n k a n g l e w x U 

s t u d i e d w i t h two p l a t e t h i c k n e s s e s . These t e s t s e r i e s are c o n s i d e r e d t o f o r m 

an e x t e n s i o n t o e a r l i e r work. These s e r i e s w i l l be executed i n a r t i f x c x a l sea-

w a t e r (ASTM). 
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1. Root l a y e r s 

Manual m e t a l a r c w e l d i n g ; 

E l e c t r o d e 

E l e c t r o d e d i a m e t e r 

P r e h e a t - and i n t e r p a s s 

t e m p e r a t u r e 

2. I n t e r m e d i a t e l a y e r 

Submerged a r c w e l d i n g 

T h r e a t - t h i c k n e s s 

Powder 

P r e h e a t - and i n t e r p a s s 

t e m p e r a t u r e 

3. S u r f a c e l a y e r s 

Manual m e t a l a r c w e l d i n g ; 

E l e c t r o d e 

E l e c t r o d e d i a m e t e r 

P r e h e a t - and i n t e r p a s s 

t e m p e r a t u r e 

' Welding parameters 

w e l d i n g c u r r e n t 

h o r i z o n t a l p o s i t i o n 

Covered b a s i c e l e c t r o d e s 

AWS code E7016 

- «i ̂  

125-150°C 

mm 

h o r i z o n t a l 

^ A mm 

P 230R 

125-150°C 

v e r t i c a l u p h i l l p o s i t i o n 

Covered b a s i c e l e c t r o d e s 

AWS code 7016 

^ 3 i - «S 4 mm 

125-150°C 

i> 3 i mm e l e c t r o d e s 110-125A 

^ 4 mm e l e c t r o d e s 140-155A 

24-27 V 
V o l t a g e 

. . . . . . . . . w. . - . , . . . . . . "-;;r.»r ::::•,:.» 
^ i n t h e f i r s t phase ECSC programme, 

specimens used xn t h e r i r t - L y 

2.3. T u b u l a r . j o i n t s _ 

:r:::rr:r; . . . . . . . . . . . . e . . . . 

on Xarge s i . . . u i s n j o i n t s ( C o t . d i a m e t e t ^ ' 

Ta b l e 2 g l v a s d e t a i l e d i n f o m a t a o n about t h e t e s t i n g p 
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2.3.2.5. L o a d i n g _ c o n d i t i o n s 

The j o i n t w i l l be a x i a l l y loaded on t h e b r a c e . To a v o i d secondary e f f e c t s 

a l l s u p p o r t s i n t h e t e s t r i g s w i l l be h i n g e s . The loads a re a p p l i e d by 

s e r v o - h y d r a u l i c a c t u a t o r s . 

2.3.2.6. Test_£rograrame 

The i n v e s t i g a t i o n i n c l u d e s 10 t e s t s . Table 2 g i v e s a r e v i e w of t h e t e s t s on 

t u b u l a r j o i n t s . The l o a d i n g f r e q u e n c y : i n seawater 0.2 Hz and i n a i r about 

3 Hz. The s t r e s s r a t i o R = 0. The number o f c y c l e s w i l l v a r y between 5.10 

and 5.10^. 

2.3.2..7 Measurements 

S t r a i n measurements t o d e t e r m i n e t h e h o t spot s t r a i n w i l l be done i n accordance 

w i t h t h e d e c i s i o n s o f ECSC - WG I I I . 

Crack g r o w t h w i l l be measured. The number o f c y c l e s b e l o n g i n g t o t h e f a i l u r e 

c r i t e r i a as l a i d down by WG I I I w i l l be d e t e r m i n e d . 



T a b l e 1 : T e s t i n g programme ( p l a t e specimens, T-shape) 

I n f l u e n c i n g p a r a m e t e r T e s t s e r i e s Nr. o f Weld f l a n k Weld t o e T h i c k ­ E n v i ronment S t r e s s Frequency 

spec. a n g l e f i n i s h i n g ness r a t i o 

60° 45° ( g r i n d i n g ) mm a i r seawater R Hz 

Th i c k n e s s A 1 6 - 6 0 - I - -N-L-G 10 X 16 X 0. 1 5 

(specimens s t r e s s - r e l i e v e d ) A25-60-1- -N-L-G 10 X 25 X 0.1 5 

A40-60-1- -N-L-G 10 X 40 X 0. 1 5 

A70-60-!- -N-L-G 10 X 70 X 0.1 5 

Weld geometry A l 6 - 4 5 - 4 - -N-Z-0 4 X 16 0. 1 0.2 

-weld f l a n k a n g l e A l 6 - 6 0 - 2 - -N-Z-0 4 X 16 X 0.1 0.2 

-weld t o e c u r v a t u r e A l 6 - 4 5 - 5 - -V-Z-0 4 X X 16 X 0.1 0.2 

(specimens n o n - s t r e s s r e ­
AI6-60-3- -V-Z-0 4 X X 16 X 0.1" 0.2 

(specimens n o n - s t r e s s r e ­
AI6-60-3- -V-Z-0 

l i e v e d ) 
A40-45-4- -N-Z-0 4 X 40 X 0. 1 0.2 

l i e v e d ) 
A40-45-4- -N-Z-0 

A40-60-2- -N-Z-0 4 X 40 0. 1 0.2 

A40-45-5- . -V-Z-0 4 X X 40 X 0.1 0.2 

A40-60-3- -V-Z-0 4 X X 40 X 0.1 0.2 

Seawater t e m p e r a t u r e (5 C) A40-60-6- -N-Z5-0 4 X 40 X 0.1 0.2 

(specimens n o n - s t r e s s 

r e l i e v e d ) 
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F I G . 1 F a t i g u e p l a t e s p e c i m e n s 

T W H 
mm. mm. mm. 

16 220 37 

25 220 57 

40 220 90 

70 220 160 

F I G . 2 Weld g e o m e t r y : - w e l d f l a n k a n g l e d : - 135 

- 150° 

- w e l d t o e c u r v a t u r e : - a s - w e l d e d 

- i m p r o v e d by f i n i s h i n g 
t e c h n i q u e s 



RESEARCH FATIGUE AND CORROSION FATIGUE 
J detail A 

detail C A g 

d = A57.2 
t = 16 

detail D 
detail E 

A - A 

D=91A.A 
T= 32 

3900 

gaten 032 

1 O 
. . ( , .\ 

O 
CM 
ID 

-f- -1-

O 
CM 
ID 

A: 10 

520 

1 

detail B 

50 

o 

ID 

"•"Si 
00 

4 
825 

mm 

o 
O 
O 

detail A detail B 

a = 10 

detail E 

Figuur : A Tubu la r T . j o i n t specimen 
aantal 10 STEVINLABORATORIUM 

t H PELFT 
kwal. s taa l buis: A P I - 5 L X - g r a d e - X 5 2 STEVINLABORATORIUM 

t H PELFT l<opplaat:Fe 360 

STEVINLABORATORIUM 

t H PELFT toleranties max. hoekafwijking =1/4° 

STEVINLABORATORIUM 

t H PELFT 
max. afstand hartlijnen = Imm 

STEVINLABORATORIUM 

t H PELFT 


