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X-Ray Fractographic Study on Fe-Cr Steel/TiN System Sintered Composites

Shigeki Takaco*, Toshihiko Sasaki**, Masaharu Mivano *** and Yukio Hirose **

Residual stress generating in each component phase is formed due to the disturbance strain by interaction
between the composition phases as for Fe-Cr steel/ TiN system composite prepared by powder metallurgy (P/M).
We can obtain macro- and microstresses by using X-ray stress measurement method. And X-ray fractography tech-
nique was advanced in the field of the fracture analysis. In this study, we tried to fracture toughness test by using
three points bending test pieces which have a different notch radius. Effects of notch radius on stress intensity factor
when the crack arisen were discussed. Distributions of residual stress and plastic zone depths near fracture surface
were evaluated. Experiment results obtained were approved to the equation of the fracture mechanics.
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Table I . Chemical components of powder.

Phase Fe Cr Mo Si \4 N O Ti

Matrix Bal. 12 0.95 0.78 1.95 - - -
Inclusion | 0.04 - - - - 220 0.48 Bal.

1505K X 120min.

N,GAS Cooling

923KX 100min, 983KX120min.

Temperature

N
>
Time

Fig. 1. Sintering conditions adopted for specimens

EEM B SKD11 (Fe-12%Cr 8l ) & TiN OB K % used in this study.
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Fig. 2. Microstructure of test piece in this study.
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Fig. 3. Dimension of test piece.
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Fig. 4. Schematic illustration of fracture strength test.

Table I . X-ray stress measurement conditions.

X-ray method Parallel beam
Radiation Co-Ka
Wave length, nm 0.179
Filter Fe
Tube voltage, kV 30
Tube current, mA 10
Irradiated area, mm? 4 X4
Diffraction plane, hkl Matrix(Fe-Cr steel):310, TiN:420
Diffraction angle, deg 160.8, 141.7
Peak position Half value breadth method
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Fig. 5. Coordinate system of X-ray stress measurement
and symbols used in this study.
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Fig. 6. Relation between load value and crack-opening
displacement atp = 0.35 mm.
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