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The Statistical study on the fatigue behavior of Nitro-Carburized SCM415 steel
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Abstract :
investigated under two stress levels ( 1.150w <

o

In this research, The statistical characteristics of non-heated and nitro-carburized specimens are
< 12504 ).

Seven specimens of each stress level are

tested by rotary bending fatigue machine. The cycles about each crack length and crack propagation rate
are used as statistical variable of weibull distribution. By using concept of reliability function, reliable S-N

formula of Nitro-Carburized specimen are gotten.
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Fig. 1 Geometry of fatigue tset specimen



Table 1. The chemical composition of material
Composition (Weight %6) !
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068 | 001 | 0014 | 10 | 017

Table 2. The mechanical properties of material
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e - | O Micro
Tensile | Yield Elonga- ER('ductlon‘ .
| : . | vickers
; strength | strength tion of Area | Hardness |
art NS
| | AMPa) ¢ (MPa) (%) (%) | |
i"ﬁ e B ) A T { 1 4 2
i NTS™ | 5369 075 | 2097 35.34 275
e b - | ! e
INCTS™ | 10448 | 7354 21 233 |
B - 1

* : Non-heated Test Spécimen
s*  Nitro-Carburized Test Specimen
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Table 3. Applied Stress Level

i :
High Stress i Low Stress |

Fatigue
Limit |
191 MPa |
505 MPa 1

|
|

L ‘
l 240 MPa !
i 630 MPa

Ratio(0,/0.) | 1.25

ONTS
NCTS

220 MPa
580 MPa 1
115
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Fig. 2 Fatigue data scatter for constant stress level
plotted S-N data
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Table 4. Statistical parameters of Non-heated specimen
and nitro—-carburized specimen

oMPallamm) m o v [ CV | R
NTS 10 14120 12856 | 78204 10,1946 09726
(580) | 1.0 ;0.6333: 24938 1137488 0.1540 | 0.9819

7 |Failure 1.0819 | 68908 |351816| 0.1241 [ 0.9836
NTS 1.0 11.3005] 12129 48258 10.114210.9986
630 |15 1582119713 [ 66174 |0.1224 | 09776

) Failure | 1.2692 | 47783 | 170080 | 0.1255. 0.9773
. 1.0 1288021 37136 0 0.2942

NCTS [ o e | AR - -
(220) __‘l,'a, 7'7947,, 47‘)1,),_,Q - 03097__ ]
" |Failure 3.0437| 72727 0 02850

1.0 | 1.0260| 4633 | 10986 |0.2292|0.9976

NCTS | e ”""”’_'";',""7'7 PR R PR

L (240) ~ 15 112499, 5633 113332 10.2013 0.9819

LT _Failure] 2.6408 | 19164 | 18648 | 0.1636 0.9886
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Fig. 4 Weibull Plot of Number of cycles about each
crack length at 1.150
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Table 5. Statistical parameters of Nitro-carburized

specimen
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