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TE UTS Fes F M RA C Si Mn Vv
(%) (MPa) (um) vol% vol% vol% wt% wt% wit% wt%
TRIP780 33 805 5.3 79 12 9 0.15 0.13 1.58 0.04

DP780 24 874 4.9 77 23 - 0.13 0.03 201 -
DP1300 9 1451 4.6 50 50 - 0.23 0.19 159 -
DP1300 10 1475 1.3 50 50 - 0.21 019 165 0.14
(UFG)

QP980 20 1072 4.9 38 54 8 0.21 147 1.96 -
QP1500 16 1544 - - 83 17 020 160 3.40 -
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Although there is hydrostatic component variation as a function of distance away from the
therefore varying triaxiality within the necked region of notched microtensile spec
microstrain mapping was conducted within the centre of the specimanake a fair comparisc
to the microtensile hourglass specimen. Finite Element Modelling (FEM) using ABAQUS/
was performed to reasonablgpproximatethe global triaxiality within the centre of the not
location. An implicit model was chosen foretBD simulation. Isotropic hardening with ela
constants of steel, E = 210GPa and v = 0.3, was used. The trueptiggsstrain past yieldit
inputs were taken from experimental uniaxial tensile test DIC data of unnotched and n
specimen and fied to a VocelLinear hardening model using the Curve Fitting App in MA
until an2 value of 0.99 was achieved. The equation and curve fitting parameters obtaine
MATLAB are detailed in AppendixAgure AL.1. Mesh sizing was set to be greater than the ¢
size of the Mree (approximated at 5um) andatided(approximated at 1um) materials to obt:
I ONR I RSy SR SWSlt DG AYWAOY i A Dode, h@ar hiidkA corrull
elements (C3D8R) were used with reduced integration and hourglass control. Global tr
outputs were taken fromhe centre of the specimen, whereas the local triaxiality outputs
obtained from centroids of the imaging locations detailedrigure4.2. The global triaxiality ar
local triaxiality graphs and average values are shown in Appendiigie A.2. ABAQU
simulations of the microtensile hourglass specimen used in this study were previously per
by which shows a uniform strain distribution up to necking within the narrowest region
specimen, and no strain concentration. The specimen desid¢rigure4.1a has an L value et
indicating an axisymmetric uniaxial tension stretste, while the specimen shown in Figure
has a L value of O indicating a plain strain ststase. For the-igure4.1b specimen the L vali
is in between-1 and 0O, in which the stressate experienced by this specimen design
combination of axisymmetric uniaxial and plain stré@arsoum et al., 2012Yhe effect of Loc
parameter on void deformationi.é. void dilation or elongation) and coalescence leadin
fracture of 3G AHSSs will be detailed in a subsequent publication, as has been inve

previously(Danas and Ponte Castafieda, 2012; Kiran and Khandelwal, 2014)
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Imaging riY nal Imaging
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Figure4.2 SEM imaging locations anicrotensile specimens (a}fxeée R1.0 (b) ¥ree R0.2
(c) Vadded R1.0, and (dyatlded RO.2SEM Imaging locations are those used for local triaxialit
determinations in Appendix Rigure A.2b.
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