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Influence of Artificial Defect on Fatigue Limit
in Austempered Ductile Iron
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Abstract

Rotary bending fatigue tests were carried out to investigate the influence of artificial defects on
fatigue limit in annealed and austempered ductile iron. Obtained main results are as follows : (1)
Artificial defect(micro hole type, dia.<0.4 mm) on specimen surface did not bring about a obvious
reduction of fatigue limit in austempered ductile iron(ADI) as compared with annealed ductile iron. (2)
According to the investigation of Varea o which is the critical defect size to crack initiation at

artificial defect, Vgrea c of ADI is larger than that of annealed ductile iron. This shows that the

situation of crack initiation at artificial defect in ADI is more difficult in comparison with annealed
ductile iron. (3) One of the reasons for the low rate of crack initiation from artificial defect in ADI is
that the resistance of matrix to crack initiation is higher than that of annealed ductile iron. (4) In case
that the Varea of artificial defect and graphite nodule is the same, the rate of crack initiation from
graphite nodule is higher than that from artificial defect. This reason is that the serious ruggedness
around graphite nodule is formed by austempering treatment.
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Table 1 Chemical composition(wt%).

C Si Mn P S Mg
375 | 30 | 015 | 003 | 0.015 | 0.04

GCD45

Table 2 Conditions of heat treatment.

. .. Isothermal
Annealing | Austenizing treating
T(C)|Htr) | T(C) | Hhr) | T(C) | H(hr)
Series A | 600 1 - - - -
Series B - - 900 1 500 2
Table 3 Mechanical properties.
Oy O1s ) Hy
Series A 301 423 23 212
Series B 740 932 10 . 472

y ! Yield strength(MPa) & : Elongation(%)
s : Tensile strength(MPa) H, : Vicker's hardness

Table 4 Characteristics of spheroidal graphite on

surface.
Dyg(ym) | Hsg(%) | V(%) | Ngg(1/mrt)
Series A 23 70 27 215
Series B 40 78 29 98

Dy, : Average size of spheroidal graphite
Hse : Nodularity of spheroidal graphite

Vs : Volume fraction of spheroidal graphite
N,z : Nodule count of spheroidal graphite
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Table 5 Estimation of Varea ¢ on the specimen having different Varea e .

dFAHe 4%

(o,=1.10,)
Varea hole Initiating Ny
( mm) ( mm) (pm) Point (cycles)
hole 3.5x10°
defect 1.5%10°
0.20 217 defect 2.2%108
defect 4.5x10%
defect 1.4x10°
0.30 hole 2.6x10°
defect 1.0x108
Series A 0.30 278 defect 1.6x10°
hole 1.8x10%
hole 2.8%x10°
hole 5.5%10°
hole 6.2x10°
0.40 0.40 370 hole 5.9x10°
hole 4.8%10°
hole 5.1x10°
hole 1.3x108
defect 2.3%x10°
0.50 0.50 462 defect 1.8x105
defect 3.5x10°
defect 2.9x 108
hole 1.1x10°
hole 9.1x10°
Series B 0.50 498 defect 2.1x10°
hole 5.7x10°
defect 1.8x 108
060 hole 7.6x10°
hole 8.7x10°
0.60 555 hole 8.0x10°
hole 9.8x10°
hole 1.0x10°
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Fig. 4 Fatigue crack origin in series B.

Table 6 Rate of hole and defect being initiated
place of the fatigue crack.

Hole(%) Defect(%)

0.1 mm 20 80

02 20 80
Series A Ul

0.3 mm 83 17

04 mm 100 0

0.1 mm 0 100

. 0.2 mm 0 100

Series B

0.3 mm 16 84

0.4 mm 33 67
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