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Abstract: Fatigue tests of notched 18CrNi4A steel specimens were carried out under three different fa
tigue stresses and metal magnetic memory (MM M) signals were detected. T he variation of the MMM
signals and the quantitative assessment of fatigue damage by MMM methods were investigated. The
results show that the variation of the MMM signals is unobvious before the cracks initiate, but the
MMM signals increase obviously with the propagation of the cracks and vary abruptly after rupture.
There is an inherent relationship between the fatigue stress and the feature parameters Kuma,
Hy(y) mx, Hp(y) mn and H p(y) b, the larger the fatigue stress or fatigue damage is, the larger the ab-
solute values of the feature parameters are. The fatigue damage can be assessed effectively by obtat
ning the average value of K mx. The basis of this method is that if the value of m( m= K max/ K ma) is lar-
ger than 1, there will be serious fatigue damage.
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Table 1 Tensile properties of experimental material
, Material E/ GPa 0. >/ MPa G,/ MPa 810/ %
18CrNi4 A 195 1101 1422 8.9
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Fig 1 Scheme of notched fatigue specimens and
1 testing lines of MMM signals
18CrNi4A , MTS810
(810~ 830°C, Lh, ) (170~ 1907C, 2h, EMS2003
) , 1 :
1 )
K=3
2
2
21
: (
Q 93®2, 0. 76002, Q 58%2),
-5 3
’ R: 0 1, f: 3 ’
) 1’ 2 4 2 0 9300 2
1,3
2 ) 1 )
2 2 H
s 10mm/ s ’ P (¥) ma
H min
Q Smm , o(y) )
A(C ) B(C ) ’
60mm, 1 ,
2 2
S
= ~ 200} i - %?‘ég
E £ 100} g e
§ § | P m—— rrveer S~
S e
- L S =@
260 P SC 3386
-300} F
; o Fracture
-400 L— L " " . .
0 10 20 30 40 50 60
L/ mm L/ mm

2 1(a),3(b)

Fig 2 MMM signal variation in the process of fatigue testing first line(a) and third line (b)
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Fig 3 Zere-crossing point positions of treated the MMM signal first line(a) and third line (b)
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Fig 6 Relation between the M MM signal feature parameter

H ,(¥) sub and fatigue stress
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Table 2 Results of quantitative assessment of the M MM signal feature parameter K .«
Result of quantitative
Fatigue stress KAY, assessment (m> 1)/ eycle Crack initiation life/ cycle Fatigue life/ cycle
0 9300, (1*) - 16 9333 2186 2186 4026
0 930y, (2%) - 8 42308 1500 1900 3572
Q 760.,(3%) - 10 46 2700 4300 8078
0 76005 (4%) - 6 77273 3900 3900 8002
Q0 580, (5%) — 7. 78947 11000 14109 21670
2 s s 8002 R
K ax s m>1 3900 K vax m
> 1 3900
5 21670
2 Q 76%.2(4# ) 0 58x.2 5 14109
(5") 4 5 K Ko m> 1
7 4" 11000
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