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Study on Thermal Fatigue of Nitride Layer
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Abstract

X-ray stress and elastic constants of nitrided hot work die steel(SKD61) specimens were measured. Also, the nitrided specimens were

reheated from 400 to 700°C with certain intervals.

After the process, changes in nitrided layer were investigated as to microscope

observation and measurments of residual stress distribution, half value breadth, hardness and X-ray diffraction profile .

X-ray stress constant K showed the difference in the diffractions from e -Fe.:N103 and e -FesN103 by Cr-K « radiation. The nitride

decomposed in the reheating process above 550°C, and N: discharged from the layer , and the specimen softened at 700°C.
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Table | Chemical Compositions of SKD61

C S Mn Cr Mo \Y

040 | 0.96 | 0.48 5.1 1.3 0.56
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Fig.1 Apparatus of four-point bending device

Table2 Conditions of x-ray stress measurement

Characteristic of x-ray Cr-Ka
Filter Vv
Tube voltage 30kV
Tube current 10mA
Imradiate area S50mm*
Fixed time 7 sec.
Peak determination Half-value breath method
Scanning method y~constant method
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Fig.2 X-ray diffraction profiles of nitided specimens
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Fig.4 o.-M and 0x-28 ;-0 diagrams of nitrided specimen B
for ¢ -Fe.N103 diffraction
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Table3 X-ray stress constants of nitrided specimens

Stress Elastic constants
Specimen | Diffraction | Constant K
MPa/deg. | S ,TPa' | S:/2,TPa’
A Fe.sN103 -648 -2.00 5.50
" Fe:N103 -920 -1.30 4.03
Fe:N 200 -365 -0.711 3.67
Cc Fe:sN103 639 -1.36 5.60
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Fig.6 Microphotographic observations of nitrided specimen
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Fig.8 X-ray diffraction profiles of reheating specimens at

cach temperature
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