Accepted Manuscript

VACUUM

Design for strength-ductility synergy of 316L stainless steel with heterogeneous
lamella structure through medium cold rolling and annealing

Jiansheng Li, Bo Gao, Zhaowen Huang, Hao Zhou, Qingzhong Mao, Yusheng Li

Pll: S0042-207X(18)31481-7
DOI: 10.1016/j.vacuum.2018.08.049
Reference: VAC 8196

To appearin: Vacuum

Received Date: 4 August 2018
Revised Date: 23 August 2018
Accepted Date: 23 August 2018

Please cite this article as: Li J, Gao B, Huang Z, Zhou H, Mao Q, Li Y, Design for strength-ductility
synergy of 316L stainless steel with heterogeneous lamella structure through medium cold rolling and
annealing, Vacuum (2018), doi: 10.1016/j.vacuum.2018.08.049.

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.vacuum.2018.08.049

Design for strength-ductility synergy of 316L stainless steel with heterogeneous

lamella structure through medium cold rolling and annealing

Jiansheng Li, Bo Gao, Zhaowen Huang, Hao Zhou, fhiogg Mao, Yusheng Li

Nano and Heterogeneous Materials Center, SchoolMaferials Science and
Engineering, Nanjing University of Science and Tealbgy, Nanjing 210094, China
*Corresponding author. Tel. & Fax: +86 25 8430 3281

E-mail address: liyusheng@njust.edu.cn (Yusheng Li)

Abstract: Superior strength-ductility synergy of 316L stagdesteel was achieved
through medium cold rolling and subsequent anngalwiich successfully fabricated
heterogeneous lamella structure (HLS), reduced gssicg cost and improved
preparation controllability. The HLS in 316L stask steel processed by lower
original rolling strain was more stable, and itcrostructure was characterized with
lamella recrystallized grain clusters and lamebarse grains that were sandwiched
by the mixtures of nano-sized twin bundles andafite grains. The satisfactory
strength-ductility synergy was mainly determined bty contents of various
microstructures as well as the soft/hard interface$iLS. The high strength was
obtained from hard ultrafine grains and nano-twundies. Meanwhile, the back
stress induced by soft/hard interfaces also cantiib to the high strength. For the

favorable ductility, it was ascribed to the genierabf plentiful forest dislocations in
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