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Influence of Retained Austenite and Strain on Delayed Fracture of Ultra-high Strength Steel Sheet

Kazumasa Yamazaxi and Yaichirou Mizuyama

Synopsis :

Influence of retained austenite and strain on delayed fracture of ultra-high strength steel sheets with tensile strength

of 1200MPa class was investigated. Volume of retained austenite in the steel was changed by annealing at various

temperature. Plastic strain was induced by bending.

The tendency of delayed fracture was observed by measuring

the time to fracture when the steel was cathodically charged with hydrogen. Occurrence of delayed fracture is affected
by the volume of retained austenite; the steel that has a large amount of retained austenite has a susceptibility to
delayed fracture. When the steel had no plastic strain, delayed fracture was not observed in it, but as the steel was.
plastically deformed, delayed fracture occurred. Increasing the strain, a strong susceptibility for delayed fracture was
shown. Delayed fracture was affected by applied stress after plastic deformation; increasing applied stress, a strong
susceptibility for delayed fracture was shown. Existence of retained austenite, plastic deformation and applied stress
are necessary to occurrence of delayed fracture of ultra-high strength steel sheet.
Key words : ultra-high strength steel ; plastic deformation ; delayed fracture ; retained austenite.
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Table 1. Chemical composition of the steel.

mass.%
C Si Mn P S Al N Ti Mo
0.14| 050 2.66| 0.004| 0.003| 0.035]0.0036| 0.056| 0.28

RO 43 H26HZAT T 94 7 HI5HZH (Received on Mar. 26, 1997 ; Accepted on July 15, 1997)
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Fig. 1. Appearance of specimen used in measuring
time to fracture by hydrogen charging.
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Fig. 2. Mechanical properties of the steel after
annealing.

Fig. 3. Microstructure of the steel after annealing.
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Fig. 4. Transmission electron microscopic obserbations of retained austenite.

(Sample : annealed at 800°C)
(a) Bright-field photograph.
(b) Diffraction pattern.

M : martensite, yz : retained austenite
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Fig. 5. Relationship between annealing condition
and volume fraction of retained austenite.

Hb, BRENGIRIZLBEE REBEREBLT AEMCDH
A5, 860°COMESIZ VT b RIXBEDLNE, 2D ED
6, 830°CLLEDOBEIRE T, 2 & L~NA +4 P EXKD
FAEE L oo T3 EHIMT X 3, 270, BEBURET50°CTH
MBBE L 217> TORURE(XPVED), KROBEHRE
800°CTHER LR 5250°C LKV & (K A T, w
B3, FHEETESE L300°CTRE LML b b 2 ~2.5%
ZlLoTV3, 2D EH5, 300°CTDOBELIZL Y %
BYWEL LTS bbb,

Fig. 6 12, AFIS/1590MPa, 980MPad ST T OBtét
S L EINRAE  TORRM L OBFRE R T, EAIE 980
MPad&fFicow TR b, SEREL & VIR EHINFELE
I TOBRBPECI LY b» 5, BUEL T, SRR
H10mm#»* 6 15mm~ E K3 { g a i Ly e, Elnda 2
TORRIP R b, FERP KRS CRE, TLhbb,
FEHLLCEEENREL TORMIEIRS LI L DY
%, ARDEH590MPaD &G Tk, BEstiREE» K V750°CR
780°CO LM, #y EEH10mmd 3 1312.5mm & 7h
SCBACR 2ERUNCEINYRE L Tv 505, 2l

’ 4

[ 15mm ‘¢
ok 0=590MPa  , Bending radius |
! 15Smm

2
~ s " .
5 Ak 12.5mm 12.5mm 1
o * omm
&
[=]
- 3 - 7 -
.g 10mm 10mm
[_q

2 = E

Applied stress ¢
tr 0 =980MPa 1
Tempering temperature = 300C
L 1 1
700 750 800 850 900
Annealing temperature / °C
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and time to fracture.
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steel obtained by this work.
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