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ﬁThe initiating notches have all been pro ided with 1ntegral type R
,1knife edges /The d1stance between the knife edges has been 5 mnt.. IR

(

Siﬁglé sveet 45°r 0D;ﬁ406 mm. Ceon
"quitiop 6G. Material: APT L. Grade xeo B

2. MATERIAL AND SPECIMENS ~ .« = .

Tonsets of specimens”have been tested~

Set, 156W includes 3 specimens, through thickness notched with the
notch located on- the centre line of the weld (B *. 2B.spec1men)

Set 156F includes 3 specimens, th_. 'metal notched with the

‘prée-cracked front s close to the fusion line ‘as poss1ble (B x B
~specimen) T ‘ S SRR

The y1eld stressris assumed to’ be
basge material a = 413 N/mm?; " e e e T e T
~weld metal’ ' dy = 440: ‘N/mm"’ BRI t"-? e e e

3. PRECRACKING AND BEND TESTS

',amplitude loading at room'temperature ‘_ o ‘~‘*ﬂf Cue ey
: “iThe CTOD tests have been carried : out in a 350 kN load- controlled

" Cooling and stabilisation on ‘the test temperature is obta1ned by
" accurately. controlled liquid‘nitrogen 1nJection through a solinoid : B
_valve. Via ia ducting system the. nitrogen is distributed -piz' " T

‘w;homogeneously in the' cryogene box w1thout 1nfluenc1ng the ' B

' ! G
. : ; . .
A

'

Precracking and bend tests’ have been carried out in 3- p01nt '

-bend1ng, in accordance to BS 5762 1979

v ', I

A 100 kN load controlled servo- hydraulfc testlng machine has been.'.‘ o di‘.- s ;
! f

used- for. the realisation of the fatigue precracking under constant -j!ﬁ, o

servo-hydraulic testing machine with‘a cryogene ‘box.

measuring devices. . . s , PL:E',fTF_q;'fT
- The: temperature ishmeasured using thermocouples in contact_w'th___;T;;e_,Q
‘the: test piece surface at. the' crack tip location in front an at-, -
the back side of’ the test\piece S

/, - : < TRy
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) were started at a‘temperature of about 1 C below‘the test -
Gl temperature Dependlng on" the amount of plastic\deformatlon the
b " ,’~wmeasured/tempermtures rose,to i

All. tests-are valid ccording to
Except for specimen 156W1 a11 fr“

AR '> crack vurface at a’ distance of about 5 mm from the crack mip in a
i . - plane perpend1cu1ar to the- p1ane of’ thevnotch Determlnation of

| ¥ . the cause of this inltiatlonzrequires -a further detailed

, examl'ation of the local crack surfaces
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" FRACTURE MECHANICS TEST (cToD- test) of, B835762/1979
| PROJECT 5¢ 90 oz Date 03, o7 1990 '
..CLIENT}": APPARATEN— EN KETELFABRIEK AKF - BV

gil; Specimen data

1

pecimen . '7mﬁ_ I LI
mm) et 6]
(mm) 'j';ugﬂf;Qfg-ao;? '

VW (helght) -
"f;;B (thickness)

;3 Fatigue precracking_QQLQ '

-Testing machine-@kN)
Test temperature (°C)
Span oo (mm).
Loading (kN)
R (stress ratio) .
KE : (Nmm 3/2)(1.
Number of cycles (*1073) .

a0 ~ (mm).
a4 (rim)
Call (mm)

a2. (mm)

a3’ (mm)

a'average /:w,

'COD test data
. Testing machine (kN) e el
" Test temperature ( C) rﬁ{*T‘"'
] ~‘Span : _(mim)- "‘. . .
g 'dK/dt AN 3/2 s 1)

(mmD
(mm):

fﬂsﬁﬂ'--fj.&
L6l —‘
30,6 0

I

3

3 point bending

P | e
L ﬁ",Vc.zglastlc
. Vu componerit
: Vma@
e PL
v v U Per
Tl :‘Pu'
‘Pmax

»=(ﬁﬁl;4ﬂ;;a‘w»
(mm) '
(kN)

AKN) .
(k)"
(kN)’

fCalculated resultg ..

(mm)
(mm)__ -
o (mm): e
(mm).

'JngTODi
, ”iCTODc‘
.7~ CTODu .
LT CTODmax_j.-

:ineld strength used in calehlatibnsf

jff;aREMARKs .ij.;* _ o yalid

,2

_-440 'N/mm2

54,8 536 " |
‘ 22
179 e
- EEE 74.5.°
P _1.:. , 8‘4“‘.'5

84,5 L . :
’ ._-;."I o ]‘
A ! _q

valid valid

g —
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FRACTURE MECHANIGS TEST (CTOD-test) cf. BS-5762/1979

" PROJECT SC 90 02 Date: _03.07.1990

CLIENT: __ APPARATEN- EN KETELFABRIEK AKF - BV

e @nd 29,0 kN, R = 0.1, L1 150 cycles..

Sgeéimehfdata
Specimén nr. AT - - 1
W (height) (mm) -
‘B (thickness)- (im)

(9, ]
[*)]
=

W
O
o

N
\O
\O

~Fatigue. precracking data -

Tegsting machine (kN) o .'100“”
Test temperature (°C) 20
Span. (mm) 120
Loading ~ (kN) *

R (stress ratlo) 1
KE | (Nmm-3/2) 1397 _
Number of cycles (*10"3) X
a0 - (mm) - -

ab . _(mm) : 11.4
al S (mm). ©o o _11.9
a2 - (mm) - . 12,1
a3 - (mm) : ' 12
a.average / W T .40

o

COD-test data

Testing machine (kN) ' .
Test temperature (°C) =10
Span - (
dk/de

(mm) o 120
i(Nmme%Z's-l)

vi 0 (mm)

Ve ( plaseic:  (mm).

‘Vu Tcomponent - (mm)
Vmax)~=—— — (mm)~" """ -
PL C (kM)
Pe (kN)
Pu _ (kN)
-Pmax (kN)

Calculated results

CTODL
CTODc
CTODu
CTODmax -

‘(mm)
(mm)
~“(mm)
* (mm)

REMARKS

valid -

+

* e . .
Specimen 156F1-fatigue loading 22.0 kN, R

-  3 poiﬁt beﬁding
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Yield strength used in calculations: _413 N/mm2

valid ~  valid

 DELFT UNIYERSITY OF TECHNOLOGY

= 0.1, 40 000 cycles"

C.
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v ~Clip gauge type'
’ff Measuring range
Gauge:cond

‘The-results are:

foner: Peekel MCAlOO in 2500 microV/V range (f_s'”'

Calibrationfdevice L C microspan Tl
Cl°°k gauges ‘0.<0., 5 mm, with 0. 001 /mm accuracy
: '“'0 - 2

Heasurements (see tables and figures on next pages)
The clip gauge/conditioner combination has been calibrated on the 2nd
and 4th of July 1990 (before and after COD tests)

‘On July 2, 1990 .5mm 3.84 Volts/mm +/- 0.35%

3u87TV01ts/mm +/f 0;15% .
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f.MTS 632 ozc 20 Ijking 0- o 5 mm

 >Funeti6ﬁ16bteinedf 4
Y = +(3.836 4- 0.013)%(X)
H(1.25 +- 0.37)%E-02%(1).

Analysis of Varlance

© Sum of Squares Value Degr. Freedom Variance
~ ‘Total _ '1.4431E+01 nm o
Due to regression " 1.4430E+0] 2 . 7.2151E+00
~ Residual =~ - ~ 3.9509E-04 9 . 4,3899E-05 -

- If the model is assumed to be correct, the estimated
-‘-standard deviation of Y is 6 .6256E-03 (absolute)

'?-_RelErr = (Yreg - Y)/(Yreg)

Point X Y Yreg Yreg-Y RelErr(%)
1 .,0:000- 0.000 10.012 0.012 1oo,Qoow
2 0.050 0.201 0:204 . 0.003 1.602
3 0.100 - 0.403 . 0:396 -0..007 -1.744°
4 0.150 0.593 -.0,588 -0.005 -0.866
5 0.200 0.784 © 0,780- -0, 004 -0.548
6 0.250 0.977 10,972 -0..005 -0.561
7 0. 300 1.171 1.163 -0.008 -0.656
8. 0..350: 1.352. - 1.355 0.003 0.235
© 9 0.,400 1.544 1.547 0.003 0.194
10: 0.450 1.734 1.739 0.005 0.277
11 0. 500 1.928: 1.931 0.003 0.137
. I T e meeemeeeeeecccccsoawcssz2-RR-

Yolts 'c'oﬁdit-:lcéngjr";outbuftf' ,
T Calibration Jduly 2, 1990 oot ) ° T
J 0 -0.5 mn uith 0. 001 clock gauge B
| 4
0.0 ¢<- AR
0.0 ) . o '

PRSI Ry

" mn clock gauge




MTS 632-02G-20 IJking 0-2.5 mm'

Function obtainedf
Y = +(3.8711 +- 0.0044)%(X)
+(1.92 +--0.67)*%E-02%(1)

Analysis of Variance "/<///// :

Sum of Squares _ Value Degr.Freedom ~ Variance
Total 4.9365E+02 14 ,

Due to regression 4.9365E+02 2 2.4682E+02
Residual 2.1010E-03 12 1.7508E-04

If the model is assumed to be correct, the ‘estimated
standard deviation of Y is 1.3232E-02 (absolute)

.RelErr = (Yreg - Y)/(Yreg)

Point X Y Yreg Yreg-Y RelErr(%)
1 0:000 -0.000 0.019 0.019 100 000
2 0.200 0.794 0.793 -0.001 -0.068
3 0.400 1.562 1.568 0.006 0.363
4 0.600 2.335 2.342 - 0.007 0.295
5 0..800 3.128 3.116 -0.012 -0.381
6 1.000 3.911 3.890 -0.021 -0.530
7 1.200 4.666 4.665 -0.001 -0.030
- 8 1.400 5.437 5.439 0.002 0.034
9 1.600 6.228 6.213 -0.015 -0.241
10 1.800 7.000 6.987 -0.013 -0.182
11 2.000 7.763 7.762 -0.001 -0.019
12 2.200 .8.536 8.536" -0.000 -0.003
13 2.400 . 9.284 9.310 0.026 0.279
14 2.600 10.080 10.084 0.004 0.042
c e emeEemes et acecccasuemmmeeememmncccedacenananensa .. meereecececeao- RR-

Uolﬁs_copd%tlpnqr»guﬁpug
A}

13 + + + + T

Calibration July 2, 1390

0= 2.6 ‘" with'0.01 clock gaysd °

} RR

5

MM clock gauge




L4

TS 632-02C-20 Ijking 0-0.5 mm

.----------.----..--------..----,_

. FunctidnrobtainédLv .
Y = +(3.841 +- 0.013)*(X)
 +(1.20 +- 0.40)*E-02%(1)

Analysis of Variance

If the model is assumed to be correc
standard deviation of. Y is 7.0032E-

RelErr = (Yreg - Y)/(¥reg)

Sum of Squares - '~ Value Degr.Freedom = Variance

" Total - . 1.4454E+01 1 - '
Due to regression - 1.4453E+01 2 7.2267E4+00
Residual : 4 .4141E-04 9 . 4.9045E-05

t, the estimated
03 (absolqte)

Point X Y Yreg Yreg-Y RelErr(%)
1 0.000 0.000. 0.012 0 012 100.000
2 0.050 0.201 0.204 0.003 " 1.471
3 0.100 0.402 0.396 -0.006 -1.504.
4 0.150 0.591 0.588 -0.,003 =0.495
5 0.200 0.789 0.780 -0.009 -1.136
6 0.250 0.976 0.972 -<0.004 -0.393
7. 0.300 1.171 1.164 -0..007 .»0.582
8 0.350 1.350 '1.356 0.006 0.462
9 0.400 1.551 1.548 -0.003 ©-0.173
‘10 0.450 1.733 1.740 '0.007 0.423
11 0.500 1:930 1.932 0.002 0.125
_---Q'-i------------q--ﬁpa-'------- ---------- I I T Ty U vy S RR'-
z'o;Uolts cohditignarroqtput 4
- Callbration July 4, 1990 . 4
0 ~ 0.5 mm with 0.001 nn cloek gaude
o.o - AR _ _
o.0 o e o S gy g T T T

nm clock gauge



Analysis& of Variance
S T .Value™”
\s’ ‘4.,9374E502
4 9374E+02

RelErr (Yreg - Y)/(Yreg)

Point

0,800
1,000 &
1,200 -

6.213
6.988
7:763
8.538 -
9,313,
08

RelErr(%)

100.000.'

0359
0:238
'0.368

0.275 -
01,054 .

PR T - ‘MM clock gauge




