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Abstract

Transformation induced plasticity (TRIP) steels énasignificant volume fractions of retained austeriliat can
undergo a strain induced transformation into maitenThis transformation, known as the TRIP effpebduces a
high hardening capacity that can lead to enhanaedahbility, which can result in weight reductiondaimproved
vehicle fuel efficiency for automakers. In this papa phenomenological framework for TRIP stedhtegrated
into a Marciniak-Kuczynski (MK) model coupled with thermal solver to create a new fully coupled
thermomechanical formulation to evaluate formafiliThe constitutive model was calibrated to capttive
kinematics of martensite and flow stress dependencgrain rate, temperature, triaxiality, and strasymmetry for
TRIP 800 steel. Several sensitivity and exploratsiydies are performed to highlight critical medkars for
modeling TRIP in formability. Kinematic effects tsthinsformation are shown to have a minor effectoomability
compared to the hardening and evolving yield serieffects. Thermal effects, such as conductionyection, and
radiation heat transfer, are shown to be cruciatfe formability of TRIP 800 at elevated sheet penatures with
room temperature external boundaries, but not fevaeéed external boundaries. By modifying the shieiial
thermal conditions, martensite transformation cobdd controlled to be able to delay localization amhance
formability in the plane strain and uniaxial fornidi by 25% and 35% respectively.
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1 Introduction

Automakers have been focusing on structural ligbtghting as a strategy to meet government
regulations in vehicle fuel efficiency (USEPA, 2016n conjunction with new design technologies
(Kohar et al., 2015; Kohar et al., 2016a), new adea in materials and manufacturing processing are
allowing automakers to replace low carbon steelpmments with lightweight aluminum (Kohar et al.,
2017), magnesium (Pollock, 2010; Rossiter et @122, composites (Zhang et al., 2012, Friedrich and
Almajid, 2013), and advanced high strength ste&#$SS) (Link and Grimm, 2005a, 2005b; Omer et al.,
2017). The incorporation of AHSS into the vehicteustural is attractive for manufacturers as itetak
advantage of currently available stamping and fogitéchnologies.

Within the family of AHSS, the transformation indwtplasticity (TRIP) effect is a hardening and

deformation mechanism that results from the transétion of retained metastable austen(i®

" Corresponding Author Email Address: kinal@uwaterta



Download English Version:

https://daneshyari.com/en/article/7174839

Download Persian Version:

https://daneshyari.com/article/7174839

Daneshyari.com


https://daneshyari.com/en/article/7174839
https://daneshyari.com/article/7174839
https://daneshyari.com

