Accepted Manuscript

materials letters

A novel approach to direct preparation of complete lath martensite microstruc-
ture in tool steel by selective laser melting

Hongyu Chen, Dongdong Gu, Donghua Dai, Mujian Xia, Chenglong Ma

PII: S0167-577X(18)30789-4

DOI: https://doi.org/10.1016/j.matlet.2018.05.042
Reference: MLBLUE 24342

To appear in: Materials Letters

Received Date: 17 December 2017

Revised Date: 21 March 2018

Accepted Date: 9 May 2018

Please cite this article as: H. Chen, D. Gu, D. Dai, M. Xia, C. Ma, A novel approach to direct preparation of complete
lath martensite microstructure in tool steel by selective laser melting, Materials Letters (2018), doi: https://doi.org/
10.1016/j.matlet.2018.05.042

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.matlet.2018.05.042
https://doi.org/10.1016/j.matlet.2018.05.042
https://doi.org/10.1016/j.matlet.2018.05.042

A novel approach to direct preparation of complete lath martensite microstructure

in tool steel by selective laser melting
Hongyu Chen®”, Dongdong Gu**", Donghua Dai*®, Mujian Xia*°, Chenglong Ma®®

% College of Materials Science and Technology, Nanjing University of Aeronautics and

Astronautics, Yudao Street 29, Nanjing 210016, Jiangsu Province, PR China

® Jiangsu Provincial Engineering Laboratory for Laser Additive Manufacturing of
High-Performance Metallic Components, Nanjing University of Aeronautics and

Astronautics, Yudao Street 29, Nanjing 210016, Jiangsu Province, PR China

Abstract

A direct preparation of complete lath martensite microstructure (transformation rate ¢ >
99%) in tool steel was successfully realized using selective laser melting (SLM) in
conjunction with laser remelting (LR) technique. Ultrafine lath martensite with a high
percentage of low-angle grain boundaries (LAGBS) (46.12%) was formed. This unique
microstructure contributed to the prominent effect of dislocation rearrangement and
entanglement within the substructure of martensite, leading to a significant improvement
of mechanical properties. An ultrahigh microhardness of ~765.1 HV, 3 was obtained,
which is much higher than the previously reported values of as-built SLM hardened steel

such as H13 and maraging steel.
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