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Microscopic observation of polycrystalline cleavage crack propagation behaviour in steel and analysis by three

dimensional simulation
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(b) Near the arrest
Cleavage fracture surface, steel A and
crack propagation direction boundary
(tested at -150°C)
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Fig.2 Cleavage fracture surface with grain size 20pm
x20umx20pm (simulation)
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Fig.5 Micro cleavage surface, steel B
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(b)TL direction, front view
Cleavage surface, Simulation of steel B
(grain size 10um>10pmx10pm)
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Cleavage surface, Simulation of steel B
combined random crystal orientation
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Fig.8

SHIER, EEHBROME~DRE

SEAFREA X ERE S B xE LT 45° JFm ok
DKL 725 Z ENMBILTW DA, EEZ2FEMN
IZIEE - TRV, Z Z TR & ARk D80
PE~DOEBEIZOW TR ZED 5,

5.1 EB
5.1.1  ZEBRGIE

HEERE 1T 7 REVBERELZ X 0 1ERR L 7= 8k C.
Z 2T C & kS5, BREIT 20mm, BRI
0.07C-0.20Si-1.49Mn-0.03A1-0.00 1N(mass%) T & 5,
MHRIT 7 2T A4 FX—=F 4 N THY . SRR
WZHRGVEDFAET D, JERES A% LT LT, TL,
R J7m Gkl i &2 Bl L 72 (Fig.3).

ENFNIZB W TNMIT LA MRERAZ I Z 700
Wy A EBRESE, SHOBERREI ALK L
7o F-. Uy b —EFEHABR LT,

5.2 FEHRAE SR

¥y L BRI O RS S &0 e E R R
FEIX LT, TL. RRABRF DIEIC-88°C., -78°C. -75°C
ElroT, BT MOEKGFERH Y . R Fhod
EIMEAMEN = & A FEER LT=,

LT LR RERBRIC W CIEME 7R & SR A
Zitll9 5 Z LIXTE R0 o723, 1.37~1.42ton
OFPHAN TRENFAE L=, R HDE &N Kb
HOCEY . EHEAICTIEDH 528 R T OEIEA



|

Rz & &t Lo, X% Fig.9 a3 e
Y Ime \(IQmm
| 28mm
LT TL R |
Fig.9  Compact arrest test, crack propagation length
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Table 1
in linear increasing K

Length of crack propagation

c—local

170

LT 220

Length of crack TL 480
propagation(pum) 520

770

R 780
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Fig.11 Crack propagation-arrest transition curve
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Fig.12 Cleavage surface, Simulation of steel C,
R direction (grain size 40.7umx21.4pmx10.7pum)
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