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In order to understand the mechanism of temperature dependence of flow stress in
high-temperature deformation of pure copper, dislocation behaviors during deformation were
investigated by using in-situ time-of-flight neutron diffraction. The dislocation density was
determined by line-profile analysis of the neutron diffraction data. Based on the dislocation
density, the flow stress was estimated using the Bailey-Hirsch equation, and the relationship
between the mechanical properties and the dislocation density was discussed. The increase in
the dislocation density during the deformation was suppressed with increasing temperature. It
can be deduced that dislocation recovery with annihilation was more likely to occur at higher
temperatures. Estimation of the flow stress using the measured dislocation density reproduced
well the temperature dependence of the flow stress. It was also confirmed that the oscillation of
flow stress was caused above a certain temperature by the alternating increase and decrease of
dislocations in the range of 10-10" m " *. The decrease in ductility as the temperature increases
to about 400°C corresponds to the decrease in dislocation strengthening per unit length along

a RWRF TR KRR BT AR IT 4-12-1 T 316-8511

b ZWR2ET O T 1 VICHIEFRZEVITEE > 5 —  ZREIBEBTH A 5 162-1 - T 319-1106

c =&Y TV 7 IV AR RIATTT B REBALAT FE 7-147 T 364-0028

dHILRETA 7 O X T LGN 5 —  EWRIIE T EEX A 2-1-1 T 980-8577

e KW ARFRZEGE T IR R H ST P BR AT 4-12-1 7 316-8511  kHif&3E35 © shigeo.sato.ar@ve.ibaraki.ac.jp

XA DHES 53 175
Adv. X-Ray. Chem. Anal., Japan 53, pp.175-182 (2022)



TR 2 T 72 AR O mRR A TERFIC 3513 2 25 B O B

with the decrease in dislocation density.
[Key words] Neutron diffraction, Line-profile analysis, High-temperature deformation,
Dislocation, Work hardening, Recovery, Recrystallization, Pure copper
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Fig.2 CMWP analysis for neutron diffraction pattern
of pure copper subjected to tension deformation at
300°C.
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Fig.3 Line profiles of 200 reflection of pure copper in
400°C at true strains of 0.05, 0.1, and 0.2.
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