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Orientation Dependence of High Temperature Compressive Behavior of Textured TizSiC,

Yuji Shirakami'-*2, Ken-ichi Tkeda®™*3, Seiji Miura?, Koji Morita®, Tohru S. Suzuki® and Yoshio Sakka?

! Division of Materials Science and Engineering, Graduate School of Engineering, Hokkaido University, Sapporo 060-8628

2 Division of Materials Science and Engineering, Faculty of Engineering, Hokkaido University, Sapporo 060-8628

3 National Institute for Materials Science, Tsukuba 305-0047

In order to clarify the orientation dependent deformation behavior of the MAX phase ceramics, compressive deformation behavior was
examined in a textured Ti3SiC, (TSC) at a high temperature of 1200C. Depending on the relationship between the texture and loading
directions, both the deformation behavior and microstructure were strongly influenced, and the resultant basal slip, kink formation and
delamination affected the compression behavior of the textured TSC. When the stress was loaded parallel or perpendicular to the basal plane
(0TSC and 90TSC), the stress-strain (S-S) curves showed higher peak stresses followed by the reduction in the flow stress. When the stress was
loaded 45° to the basal plane (45TSC), the S-S curve showed strain hardening after yielding, but did not show peak stress. Although the strength
was higher both in OTSC and 90TSC than in 45TSC, both 0TSC and 90TSC showed the formation of cracks and delamination, resulting to the
large drop in the flow stress. In contrast to 0TSC and 90TSC, although 45TSC did not exhibit the peak stress, it exhibited work hardening due to
the kink boundary formation, irrespective of the formation of delamination. It is reasonable to conclude from the deformation behavior and the
deformed microstructures that for the TSC, the kink boundary plays an important role for attaining both deformability and strength.
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Fig. 1 Schematic explanation of kink deformation models; (a) a
dislocation mechanism proposed in Zn single crystal by Hess and
Barrett [12], and (b) a delamination mechanism proposed in MAX
phase ceramics [13].
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Fig. 2 Schematic illustration of the apparatus used for high temperature

compression test and the specimens with various texture orientations.
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Fig. 3 Inverse pole figure (IPF) maps and 0001 pole figures (PFs) of the textured specimens analyzed perpendicular to compression axis direction;

((a), (d)) OTSC, ((b), (e)) 45TSC, and ((c), (f)) 90TSC.
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Fig. 4 Stress-strain curves of 0TSC, 45TSC, and 90TSC tested at
compression at 1200C.
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Fig. 5 Orientation dependence of the proof and peak stresses
obtained in OTSC, 45TSC, and 90TSC.
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Fig. 6 OM images showing the surface and the cross-section of
0TSC, 45TSC, and 90TSC specimens after the compression test. The
loading axis is the vertical direction in all the images.
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Fig. 7 FE-SEM/BSE images of 0TSC, 45TSC, and 90TSC specimens after the compression test.
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Fig. 8 (a) IPF map and (b) 0001 PF of 90TSC after compression test, (c) central angles where the intensity is more than 1 before and after the

compression test, and (d) rotation axis and angle between two points analyzed in the cropped area in (a).
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Fig. 9 Summary of the compressive deformation and microstructural evolution behavior of 90TSC.
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