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Resumo

O presente trabalho reporta os principais resultados
da caracterizacdo microestrutural e textural realizada em
bandas de cisalhamento adiabéticas induzidas num aco
IF (Interstitial Free) estabilizado ao titanio. O material foi
deformado via compressao dinamica sob altas taxas de
deformacdo numa barra de impacto Hopkinson. Amos-
tras cilindricas com formato de “chapéu” foram submeti-
das a taxas de deformacédo que variaram entre 1,0x10% e
7,9x10* s sob condicBes controladas. Os testes foram
conduzidos em trés temperaturas distintas: -196 °C, -50 °C
e 25°C. A caracterizacdo microestrutural foi realizada com
o auxilio das técnicas de microscopia 6tica (MO), eletré-
nica de varredura (MEV) e de transmissdo (MET). Os
mapas de orientacdo das regides cisalhadas foram reali-
zados com o auxilio da técnica de difracdo de elétrons
retroespalhados (EBSD) convencional e de alta resolu-
¢ao. Medidas de microdureza Vickers foram realizadas ao
longo das microrregides cisalhadas e no material de par-
tida. A placa de acgo IF na condico inicial possuia uma
textura bastante fraca e aleatdria. Amorfologia e a largura
das bandas de cisalhamento foram avaliadas em deta-
lhes. A largura das bandas variou de 40 um até cerca de

270 um. Na maioria dos casos, a microestrutura da banda
de cisalhamento consiste de uma estrutura lamelar bas-
tante fina, com a espessura das lamelas variando entre
0,2 e 0,5 um. Além disso, também foi possivel determinar
a textura local no interior das bandas e nos graos adja-
centes. Maclas de deformacgdo foram observadas nos
gréos vizinhos a banda de cisalhamento. Evidéncias mi-
croestruturais sugerem que essas maclas formaram-se
antes da banda, indicando a existéncia de uma hierarquia
bem definida de eventos durante a deformacdo. Foram
observadas texturas dos tipos fibra-y e fibra-o. no interi-
or das bandas nas trés temperaturas investigadas. O me-
canismo de recristalizacdo dindmica rotacional pode ex-
plicar o surgimento da nova estrutura de gréos ultrafinos
(0,1-0,5 um) observada no interior das bandas de cisalha-
mento. A presenca de subgrdos alongados e também de
grdos perfeitamente alinhados em regides que lembra-
vam lamelas preexistentes no interior da banda séo evi-
déncias que corroboram a ocorréncia desse mecanismo.
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Abstract

The present work reports the main results of the textural
and microstructural characterization performed in shock-
induced adiabatic shear bands in a titanium-stabilized
interstitial-free steel. The material was dynamically
compressed in a split Hopkinson bar at high strain rates.
Cylindrical hat-shaped specimens were strained at strain
rates varying from 1.0x10% to 7.9x104 s?. The tests were
carried out at temperatures of -196 °C, -50 °C, and 25 °C.
Light optical microscopy (LOM), scanning electron
microscopy (SEM), and transmission electron microscopy
(TEM) were employed to perform the microestrutural
characterization. Orientation Imaging Microscopy (OIM)
maps of the shear regions were obtained with aid of
conventional and high-resolution Electron Backscatter
Diffraction (EBSD) techniques. Vickers microhardness testing
was done in the vicinity and within shear bands and in the
starting material. Results show a weak and diffuse (random)
texture in the IF-steel plate (initial state). A detailed
investigation on the morphology of the adiabatic shear bands
was conducted. The width of the shear bands varied from

40um to about 270 um. In most of the cases, the microstructure
of the adiabatic shear bands consists of a fine lamellar
structure. The thickness of the lamellae is about 0.2-0.5 pm.
Furthermore, the local texture within bands and in the
neighboring grains was determined. Deformation twins were
observed in the vicinity of the shear bands. Microstructural
evidence suggests mechanical twinning occurs before the
flow associated to shear banding indicating a well-defined
hierarchy of the events during straining. Independent of the
test temperature ¥ and o-fiber texture components are found
within shear bands. Dynamic rotational recrystallization is
a plausible mechanism to explain the development of a new
structure consisting of ultrafine grains (0.1-0.5 pm) within
shears bands. The presence of elongated subgrains and grains
perfectly aligned within regions resembling a former lamellar
structure within bands supports the occurrence of such a
mechanism.
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