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%1 RRNHGRER, SREADME TR ¥EE
Table 1 Ferrite content, F %, martensite microhardness, M HV,
and mechanical properiies of steels tested

F M op Us as E ) é
Code n
% HV MPa MPa Op MPa Yo %
Asrolled 545 367 0.67 2,48X10% 0,174 68.7 16.7
I 41.5 342 930 603 0.65 1.82X10° 0,120 43.1 10,3
I 33.8 241 984 720 0.73 1.52X10® 0,094 44.9 11.2
1I1 20,2 196 1021 755 0.74 1.94X10° 0,085 42.5 1.9

FIRBMBERENE AK ., B, HHRLY RER de/dNL107""m/cyc BREL R
AK X AKw fH.
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B, TTR—4& L3, AP ¥ K% 8.92x 107 MNEY,
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BoeE IMERP R RIR B & R % ¥, R= Fig. 1 t‘if“‘; shitation
. . at Ap=6,
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Table 2 N,AK,;, and K. of steels tested
N, X105 cycle AKih, MPa-m1/2 K

Code AD=6.86kN Ap=892 kN R=03 R=07 MPa-m1/?
1 4,23 1.22 7.90 4,13 5.30
11 6.69 3.74 8.99 3.92 8.93
111 5.99 2,98 8.34 4.20 7.72
As 1.10 0.43 6.85 4,20 5.37
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Table 3 Effect of crack closure at
threshold and 1I stage

propagation

Ke1/Kmax at threshold Paris law
Code  "po03 R=07 ¢ m
1 0.59 0 1.86X10~12 2,72
11 o 0.70 0 6.88X10-" 2,42 e o

~12 N

11X 0.65 0 5.96><10~ 2.87 B 4 33.8%4k R % Sy Aok e i A5 U AT &
As 0.57 0 6.17x10-" 2,42 N “ -
rolled Fig. 4 33.8% ferrite plasiic deformation

and microcrack at crack tip

o B ity E S RE Y B AT LUK (D14 — Z ok R, a8 (2b). fEHEXIOH 3 Mehriy
HE X RLGHE, TEEN
da/dN =4.2141 X 107V (AK o;;) "™
Ez . da/dN =4.2141 X 10~ (K parx— K ;)15
ZRE et 28 AILA, WA AR r=0.9335.
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B S RayRxez M6 ATHRELY REOER
Fig. 5 Crack propagation path Fig. 6 Fracture morphology of crack
propagation near threshold
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FATIGUE CRACK PROPAGATION AND
CLOSURE EFFECT IN FERRITE-MARTENSITE
DUAL-PHASE STEEL

DENG Rongying, YE Zhijun (Institute of Mechanics, Academia

Sinica, Beijing); LIU Shuhua ZOU Dinggiang (China Academy

of Railway Sciences, Beijing)

(Manuscript received 27 March, 1989; revised manuscript 17 July, 1989)
ABSTRACT The effect of ferrite content in ferrite-martensite dual-phase steel on
the initiation and propagation of fatigué crack and the plastic deformation at crack
tip has been studied. In a range of ferrite content from 24.2 to 41.5%, the opti-
mum seems to be 33.8%, of which the crack initiation will be prolonged, the thre-
shold value increased, the propagation rate decreased and the closure stress intensity
factor increased. As the propagation force is described by effective stress intensity
factor, three steels with various ferrite contents will show the same propagation
behaviour on da/dN »s AK,;; curve, It is shown that the closure effect increases
with the decrease in AK at the fatigue crack tip. When AK equals to AK,,, the
closure effect reaches a maximum value of 0.7 in a dual-phase steel with 33.8%
ferrite.
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