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Fig.1 SEM images of the original TiD- film (a) and samples irradiated with current intensities of 10 A/cm? (b), 30 A/cm? (c)

and 50 A/cm? (d) after 10 HIPIB shots
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Fig.2 Plots of microhardness vs current intensity of samples
irradiated with different HIPIB shots
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Fig.3 Evolution of friction forces as a function of load of TiD;
film: (a) with 0, 10, 30, 50 A/cm? under HIPIB irradia-
tions 10 shots and (b) with 50 A/cm? under irradiation 1,

5, 10 shots
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Fig.4 SEM images of the overall morphology of TiDy scratch (a), and its corresponding starting zone (b),

intermediate zone (c) and tail zone (d)
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Fig.5 SEM images of the corresponding scratch of the TiD; films irradiated with different current intensities of
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Fig.6 SEM images of the corresponding scratch of the TiD films irradiated with HIPIB of 50 A/cm? after 1, 5, and 10 shots
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Changes of Mechanical Properties of TiD, Film Irradiated
with High Intense Pulsed lon Beam

Liu Yang®, Lv Huiyi!, Wu Fengjuan'?, Yang Tao', Wang Xuan', Jiang Ying*, Wang Yun*, Guo Shuging®
(1. Southwest University of Science and Technology, Mianyang 621010, China)
(2. Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621999, China)
(3. Lanzhou University, Lanzhou 730000, China)

Abstract: Metal hydride (MHy) will undergo extreme non-equilibrium irradiations when it is used as a neutron moderator in nuclear
reactor, an ion source in laser, a target material for neutron generator, or other devices. This work proposed using a high intensity pulsed
ion beam (HIPIB) to evaluate the effects on mechanic properties of TiD, film under non-equilibrium irradiations. Both microscratch and
microhardness were measured for the original and the irradiated samples. Results show that repetitive irradiations cause remelting and
recrystallization; thus the texture becomes denser and smoother, the frictional coefficient of the samples decreases and the initial critical
load increases. The release of D can also improve both of its hardness and toughness, alleviating the plastic deformations.
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