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Precompression ‘Cracking Method for Fracture Toughness Test (2 nd Report)
by Kenji Sakano, Member

Summary

It has been found that a sharp crack is formed on releasing the compression load applied
to in excess of a certain value at a low temperature as liquid nitrogen temperature (—196
°C), and it has been verified that this precompression cracking phenomenon can apply as a
notch tip preparation method to fracture toughness "testing.

In this report, the suitable notch tip shape and proper preload magnitude for precompressmn
cracking in specimens for fracture toughness testing are examined. Concerning the notch
tip shape, 0.1mm notch tip radius and 30~60° opening angle are suitable for V shaped notch
tip, and 0.2 mm width and 2 mm length are suitable for narrow width saw cut notch tip.
Concerning the preload magnitude, the simple estimation method of precompression load in
order to obtain a needed crack length and the determination method of proper pretension load
are proposed.

"The precompression crack extensijon characteristics in Welded joints are also examined
experimentally using electrogas welded joint of SM 41 A, submerged arc welded joint of SM
50 B and shielded metal arc welded joint of HT 80. . Cracks with a front sufficiently straight
in shape are obtained in all joints by the precompression cracking method, although the
crack extension length of HT 80/SMAW joint is changed largely in thickness direction by the
fatigue cracking method. The precompression induced crack extension length can be esti-
mated roughly by the proposed simple method.

IR O BB L TH LA T~ kEROEREL D
L, WHEEMIHERRA (WRETREBR) ~EMRET
HEEZIYEATHLDOBELYRRE LOTHE
BrowTHET 5, o BERFHCST 2ERT
WEAIEREE L RROCRET 5,0

2 WESWFERRA ~OBELEH
FTHERREAL

1 %

WA, —ic, PRSI Y ARYEA LR
B OMTRED S VIFIERBIC LV FH I h D
B, T X5 RRBAREET BN EY AR EAT
 BDOBEERLETCHD, i, EFBMUBAROIL
HiEA Ak E L EREWDT, EYSHOBAKCE
BEYETHC L b BB,

(]

DXy HMERYRETAFEL L CERTHESR
WAENERTHHZ EXFIRVTHE L. T,
— AR E SR CEYE L o ORI & —196°C iy
HL, FHECEHCTEROTFHEYAM TS Z LT
IV BEYEATHHETH Do

F71, Y RV, ERFREYZT YRS
OWEEEY 0oF 2545 ) F v icER S CERCR
HL, FhyERTHERELLERCOVWTHE L,

APFERRWTUY, hT TOWEREL D ORER

* OB EEBEERE TR B R

BB AR (UREMTREBA) ~DEME T

BEREOEAL, (i) RBA % —196°C wHAL,
(ii) SIRMAER L2 BT HELZ AWML, 51

BT, BIERMUMELXAMTHEWSFIRTT RS,
DX FIRTE LS BANTENM B L -
{0 LD IcdDEEY, YIROMKE LOEM 515E
FHEBEBCOWTRHT 5,

2.1 BERYIREHZKRICET D%

(1) EBRBIVER

YIRSk e, EREHCRIETHE LR

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

EMTHECL Y RET 5887 AV RENEFmECET s HE (B2R) 353
Notched bend specimen p or d (mm)
B 00501 02 04 08
’(__)I 1] T T T Tj
4 ﬁu‘j ‘{ 300 SMA4TA |
o h
o~
kd
e 108 [ '
Notch tip profile g 200+ 3 -
p=005, 26=306598128 Z
20=30°, P = 005,01,02,
04,08

1=20,2d=01,02,04,08

(Unit: mm)

Fig. 1 Specimen
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Table 1(a) Mechanical properties of the Table 2 Welding conditions
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teel g Wire Flux voltage |Current| speed | inodt |y o
brocess /? N e Pl preparction
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() (kg/mn®)  (kg/mn?) (%) (o COy gas 304vin] ~35| ~670 ~240
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1508 25.0 1.9 58.0 26 - e US43 484
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. . 50625 |50 |18 |22
Table 1(b) Chemical compositions of the ~30| ~260] ~20| -26
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Fig. 7 Residual stress (perpendicular to weld Fig. 8 Crack profile on specimen surface of
line) distribution of multi pass weld in various notch tip position and notch
thickness direction (after Ref.9) direction (SM41 A/EG)
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Fig. 9 Crack front profile of precompression

crack and fatigue crack
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Fig, 10 Crack front profile of fatigue crack

the effect of the precompression load
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Fig. 11 Comparison of estimated crack
length and experimental crack
length of welded joints
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