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Abstract — Casting Duplex Stainless Steels (CDSSs) have a structure composed by austenite and ferrite grains. The phase
transformation between these two phases has been widely studied due to its importance in the processing of these alloys. One of the
keys to understand the transformation is accurate characterization of the orientation relationship (OR) between two phases. This can be
achieved through orientation mapping using Electron Back-Scattered Diffraction (EBSD) on sections of the alloys and comparing the
results with theoretical models. Three different CDSSs were used in this study with aim to see which model is more common in this kind
of alloys and it can be observed that the true OR is actually very close to two or more models. The identified boundary only shows the
nearest ideal orientation relations. In this research, Greninger-Troiano, Kurdjumov-Sachs and Bain were found.

The crystallographic orientation relationships between two crystals of different structures play as key
role in the nucleation and growth of second phases into the matrix [1]. Due to its technological importance, a
lot studies have been carried out in the past few decades and many models have been proposed, based on
experimental observations by X-ray or electron diffraction patterns [2]. In FCC/BCC systems, the most
commonly cited orientation relationships are those proposed by Bain, Kurdjumov-Sachs, Nishiyama-
Wassermann, Greninger-Troiano and Pitsch.

The EBSD technique has been established as an excellent tool to evaluate the complete range of
steels like low carbon steel, duplex steel, martensitic steel, bainitic steel, etc. With EBSD technique, it is
possible to measure the specific orientations of thousands of grains very rapidly with relatively high precision

(3]
The purpose of this work is to investigate aspects of crystallographic orientation relations between
precipitate austenite and parent ferrite in three cast duplex stainless steels.

Table 1: The chemical composition (in wt.%) of the three types of CDSSs: ASTM A890 grade 1A (free of nitrogen), ASTM A890 grade
3A (with nitrogen and without Cu) and ASTM A890 grade 6A (Super Duplex)

Alloy C Cr Ni Mn  Si Mo S P Cu N w

1A 0.04 25.01 553 0.78 0.99 211 0.006 0.026 3.10

3A 0.03 2533 538 0.84 0.90 213 0.005 0.025 0.19

6A 0.02 2596 793 0.83 0.97 3.63 0.008 0.024 0.82 0.24 0.78

All compositions are balanced to 100% by iron.

001

B TD
™
RD
RD Total Partition
N Phase Fraction  Fraction
B ron (Aipha) 0492 0492
21 C & [ ron©@amma) 0503 0503
‘;' Boundaries: Rotation Angle
,‘ . Min Max Fraction Number Length
L T / —— 235" 4335 0147 12388 286¢m
e A 7 — 445 46.5 0.293 24716 571 ¢m
/A g 4 / — 4548° 46.48° 0.063 5324 1.23¢cm
Y A o f &7 o / 43.35° 445° 0421 35518 B20cm
Figure 1: (a) Orientation of austenitic grains in relation Figure 2: Image map obtained by EBSD technique to alloy
to ferritic grain; (b) Pole figure of ferritic grain; (c) Pole 1A, showing the percentages found to each theoretical model
figure of austenitic grain showing preferential with base on the misorientation between austenite and ferrite.
orientations. G-T =42.1 %, Bain = 23.0 %, K-S = 14.7 % and N-W = 6.3%.
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