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Table 1 Relevant parameters and calculation results of the intensity factor R™ for o and -y phases in pure iron
corresponding to Cu-K a

26 p LP f |FP? v R
a (110) 44,673 12 11.2705 0.957 7 18.474 1243.65 23.551 06 290.42
a (200) 65.021 6 48373 0.9172 15.218 834.37 23.551 06 40.05
a (211) 82.333 24 3.1203 0.878 4 13.133 616.84 23.551 06 73.16
vy (111) 42.758 8 124379 0.959 7 18.687 5 093.52 46.656 223.45
v (200) 49.787 6 8.815 4 0.946 7 17.422 4 408.57 46.656 101.41
v (220) 73.066 12 3.8100 0.896 2 14.004 2813.93 46.656 52.97
vy (311) 88.539 24 2.8680 0.860 1 12.355 2178.29 46.656 59.24
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Table 2 G values for crystallographic planes of « and y
phases in pure iron corresponding to Cu-K «

G a (110) a (200) a (211)
vy (111) 0.769 4 55798 3.054 4
v (200) 0.3492 25324 1.386 2
v (220) 0.1824 1.3227 0.724 0
v (311) 0.204 0 14794 0.809 8
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Fig. 1 XRD pattern of ZGOCr13Ni5Mo sample in 1 020 °C
normalizing + air cooling heat treatment condition
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Quantitative Analysis of Austenite Content in Cast Low Carbon Martensitic
Stainless Steel by X-Ray Diffraction

XIONG Yun-long, WANG Zeng-rui, ZHAO Ling, YU Hong-ruo, ZHAO Li-jun, CHEN Rui, WANG
Yun-xia, SONG yang
(Shenyang Research Institute of Foundry Co., Ltd., Shenyang 110022, Liaoning, China)

Abstract:

The reversed austenite with fine grains is a common structure in cast low carbon martensitic stainless steel, and
its content is closely related to the mechanical properties of the steel. The preferred orientation of the grains
leads to a large error in the calculation of the volume fraction of austenite in the a-y dual phase structure. A
simple method for calculating the volume fraction of austenite with obvious preferred orientation in a a-y
dual-phase structure is developed by introducing the orientation probability, and the intensity factor for Cu-Ka
is supplemented. The sampling from the ZGOCr13Ni5Mo turbine wicket gate casting and testing results show
that, in the X-ray diffraction patterns, the {110}, {200} and {211} diffraction peaks of a phases and the {111}
diffraction peaks of y phases can be calibrated. The volume fraction of austenite is 0.56% by using the method
this paper described, and the volume fractions obtained by traditional methods are 0 and 1.91% respectively.
The EBSD test results show that the y phase has {111} preferred orientation, and the content is about 0.4%.
The comparison results show that the method proposed in this paper has high reliability.

Key words:
low carbon martensitic stainless steel; reversed austenite; volume fraction; X-ray diffraction; intensity factor;
preferred orientation
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