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Dr. Michael Hofmann

* Forschungsneutronenquelle Heinz Maier—
Leibnitz (FRM 11)

* Technical University Munich
* Group leader STRESS—-SPEC

* Coordinator Materials Science Group

WS H: Overview on the outcomes of the mobility program from the FRM
T1/TUM perspective

ELa=E RS

In the presentation I will give a short overview on the work which has

been done in course of the collaboration between the EMD group of CSNS




and the STRESS-SPEC team from FRM II (Technical University Munich).
Besides training and teaching activities several scientific topics like
standardization in residual stress measurements, software developments
and the deformation behavior of sheet metals will be briefly highlighted.
These topics will be further elaborated in subsequent more focused talks
of group members of the STRESS—-SPEC group.

Dr. Weimin Gan

* German Engineering Materials Science Centre
(GEMS) at Heinz Maier—-Leibnitz Zentrum (MLZ)

Helmholtz-Zentrum Hereon

* Senior Researcher, Neutron Instrument

Scientist

W& @ H: Effect of laser beam shaping on the crystallographic texture

and residual stress distribution of 316L stainless steel manufactured

using Laser Powder Bed Fusion

WA E: Laser Powder Bed Fusion (PBF-LB) has attracted significant
attention in aerospace, automotive, and biomedical applications due to
its highly flexible and near—net—shape fabrication capabilities for
complex structures. While PBF-LB overcomes the limitations of
conventional manufacturing methods by enabling lightweight and
functionally integrated designs, traditional Gaussian laser—-based L-PBF
suffers from low productivity and high residual stresses due to small
melt pools, rapid cooling rates, and steep thermal gradients. Laser beam
shaping techniques, such as ring—mode lasers, offer improved energy
distribution, enhanced melt pool stability, and potentially higher build
rates. However, their effects on residual stress, microstructural
texture, and mechanical properties remain unclear. This study
systematically investigates the influence of Gaussian versus ring—mode
lasers on the as—built microstructure (e.g., dislocation structures,

elemental segregation), crystallographic texture, and residual stress in



316L austenitic stainless steel using advanced characterization
techniques, including electron backscatter diffraction (EBSD) and neutron
diffraction. The findings aim to optimize process parameters for superior
mechanical performance, providing critical insights for the potential

application of beam—shaped PBF-LB on fusion energy and nuclear industrial

components.

Dr. Baohu Wu

* Forschungszentrum Juelich, JCNS-MLZ

* Instrument Scientist for KWS-3 and KWS-X
* Head of MLZ SAXS Lab

* SSB (Radiation Protection Officer)

e Senior Scientist

WEBH: Current Status and Development of Small-Angle Scattering
Instruments at MLZ

WA E: Small-angle neutron scattering (SANS) is a vital technique for
probing the nanoscale to mesoscale architecture of complex materials.
Within the Heinz Maier—-Leibnitz Zentrum (MLZ) framework, a collaborative
synergy among Forschungszentrum Jiilich (FZ-Jilich), the Technical
University of Munich (TUM), and Hereon has established the world’ s
highest—density suite of SANS instruments at a single facility. This
presentation provides a comprehensive overview of this premier

instrumental ecosystem and its impact on multidisciplinary research.

The suite currently comprises three state—of-the—art conventional pinhole
SANS instruments (KWS—1, KWS-2, SANS-1), a focusing—lens SANS

instrument (KWS-3), and several neutron spectrometers capable of
specialized SANS functions (REFSANS and RESEDA) offering exceptional
versatility across diverse structural length scales. Developed and
continuously upgraded over decades, these instruments are optimized for

high neutron flux, excellent resolution, and highly adaptable sample



environments.

This infrastructure serves a global user community investigating large-—
scale structures across various fields, including soft matter, magnetic
materials, thin films, biomaterials, and engineering materials. We will
highlight how these SANS capabilities drive breakthroughs in complex
systems and emphasize the suite’ s vital role in advanced material
characterization, particularly through the implementation of complex in—

situ and operando sample environments for real-time testing.

Ultimately, this overview demonstrates how the MLZ SANS suite empowers
researchers to address challenging structural questions and foster

innovation across both fundamental and applied sciences.

Lorenz Maier

* Technical University of Munich

* Chair of Material Forming and Casting
* M. Sc. Lorenz Maier

* Research Associate

WEMH: Multiscale Investigation of Deformation in Dual-Phase

Steel under Non-Proportional Loading

W5 fE: This study investigates the micromechanical deformation
behavior of the dual-phase steel DPS8OOHHE under biaxial and non-—
proportional loading conditions by combining in—situ neutron diffraction
experiments with multiscale numerical simulations. The objective is to
evaluate the predictive capability of a crystal plasticity framework for
complex loading paths and to improve the understanding of phase—specific

deformation mechanisms.

Three representative loading paths were examined: (I) purely biaxial

tensile loading, (II) plane strain tension followed by biaxial tension,



and (IIT) biaxial tension followed by plane strain tension. These loading
paths were selected to capture both proportional and non—proportional
deformation behavior. The macroscopic stress response was determined
using finite element simulations that reproduced the experimental
specimen geometry and loading conditions. The resulting stress histories

served as input for crystal plasticity simulations.

Based on the crystal plasticity simulations, phase-resolved lattice
strains for ferrite and martensite were calculated and compared with the
experimentally measured lattice strain evolution obtained from in-situ
neutron diffraction. This comparison enabled a detailed validation of the
simulation framework across different deformation paths and loading

transitions.

The results demonstrate that the dislocation—density-based crystal
plasticity model captures both the macroscopic stress response and the
phase—specific lattice strain evolution with good accuracy for all
investigated loading paths. In particular, the framework successfully
reproduces the effects of load—path changes and the associated
micromechanical response. These findings confirm the suitability of the
proposed multiscale simulation approach for predicting deformation
behavior in dual—-phase steels under complex biaxial loading conditions
and provide valuable insight into the underlying phase interactions

during non—proportional deformation.

Dr. Ammar NEJATI

e Scientific Computing Group (SCG)

* Forschungszentrum Jiilich,

 Jiilich Centre for Neutron Science (JCNS)

* Scientific Software Engineer




WA E: Steca (Stress and Texture Calculator) was originally designed
for monochromatic measurements on flat area detectors. Extending it to
the time—of-flight (ToF) modality of the EMD at CSNS requires a radically
different treatment: a pulsed, polychromatic neutron beam makes the
pattern energy—dispersive, and the lattice spacing d is sampled through

the neutron arrival time rather than through the detector angle.

This talk reports the status of the collaboration with the EMD team and

the resulting implementation in Steca.

Lijiu Wang
*MLZ - TU Munich

* research assistant
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WA H: Robotic Sample Manipulation at STRESS-SPEC with Optical
Feedback

o
>
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WAERGEE. Materials and components with intricate geometries, such as
from additive manufacturing (AM), require highly flexible sample
positioning systems during spatially resolved diffraction experiments.
Therefore, the STRESS-SPEC group at Heinz Maier-Leibnitz Zentrum (MLZ),
Germany, has pioneered the use of industrial robots to enhance sample
handling and positioning at neutron diffractometers [1, 2]. While these
robots may easily position the sample in the desired directions and
orientations, their absolute accuracy of up to *£0.5 mm has been
insufficient for precise local measurements so far. To allow accurate
full strain tensor determination and accurate centering of local texture
measurements, a positioning accuracy within 10% of the gauge volume size
is required, which may be as small as 1 mm® on modern neutron

diffractometers [3]. To address this limitation, we have upgraded the



STRESS-SPEC robotic system with an optical metrology setup that actively
tracks and corrects the sample position within a spatial accuracy of
better than 50 pm. We will present the complete measurement process

chain and challenges during the integration of the robot.

Furthermore, a versatile laser furnace with a large neutron acceptance
angle for temperatures up to 1200° C and a lightweight tensile testing
machine are currently being built to be mounted on the robot flange.

Together with the optical feedback system, the most common experimental

scenarios are covered in a semi—automated measurement environment.

[1] H.-G. Brokmeier et al., Mater. Sci. For. 652 (2010) pp. 197 - 201.
DOT: 10.4028/www. scientific. net/MSF. 652. 197

[2] C. Randau et al., Nucl. Instr. Meth. A 794 (2015) pp. 67 - 75. DOI:
10. 1016/ j. nima. 2015. 05. 014

[3] R. Ramadhan et al., Nucl. Instr. Meth. A 999 (2021) 165230. DOI:
10. 1016/ j. nima. 2021. 165230
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