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Table 1 Nominal composition of powder

Mass fraction/%
Label No.
Al Cr Fe Ti Y C Ni
1* 025 205 0.67 056 — 0.054 Bal.
2 025 21 0.85 0.57 0.68 0.059 Bal.
2 AR5
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Fig. 1 EBSD image of hot extruded alloy(a) and statistical diagram of small grain size(b)
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Fig. 2 TEM images of hot extrusion state of alloy: (a) High-

density dislocation; (b) Nano-oxide particles
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F2 SR ITREGR T SRR &, (P TIHRE A 233 MPa.
Table 2  Strengthening coefficient k;; value of each ZEE DL BB i B, RAARGERE

strengthening element in nickel®"

Strengthening constant/

Alloying element (MPa at fraction %)
Al 225
Cr 337
Fe 153
Ti 775

AL ST 3R 1K K Hall-Petch (o) 5tk St T & 7t
WL EE BN IR . S8 b, AR SRS S
Wb FHTE RS, B BT HE RS ik Bt R — A dlok
(i AL AN T T R o 36— R A2 F Hall!>T i) 3k 3
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0, =0 +kl°T;k (7)
X: o RIGHDIHTIZ NP Sk PEYE DT ko N HL: d
NP E R R SF . THOMPSONZ IR 5t 6 1], (e 453t
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Fig. 3 Tensile stress—strain curve If alloy at room temperature
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Fig. 4 Comparison between experimental data and calculation

value of yield strength of alloy at room temperature
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Fig. 6 TEM images of nanoparticles after heat treatment at

1150 °C for different time: (a) 8 h; (b) 128 h
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Fig. 7 Vickers hardness of alloy after heat treatment for

different times
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Strengthening model and thermal stability of anoxide dispersion
strengthened alloy with bimodal size distribution of grains

ZHAN Xin"?, WANG Guo-wei" % TAN Li-ming" 2, HE Wu-qgiang"2%, WU Kai-xi"?,
HE Ying-jie"? LIU Feng"?, HUAG Lan"?

(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China;

2. State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The yield strength model of oxide dispersion strengthened alloy with a bimodal size distribution of grain was

established and verified via transmission electron microscope, electron backscatter diffraction, scanning electron

microscope and tensile tests. In addition, the thermal stability of the alloy was investigated by heat treatment experiment,

optical microscope observation and Vickers hardness. The results show that the yield strength model can

be established by integrating solid solution strengthening (o), grain size strengthening (o), dislocation strengthening

(o4) and oxide nanoparticle strengthening (c,), and the calculated values fit well with the experimental values. The

research on thermal stability shows that the grains grow rapidly and the hardness decreases sharply at the early stage of

heat treatment at 1150 ‘C. However, after heat treatment for 8 h, the grain growth slows down and the hardness of the

alloy keeps stable in response.

Key words: bimodal size distribution; grain; oxide dispersion strengthening; strengthening model; thermal stability
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