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Toughness of La;Os-doped Mo alloy

ZHANG Jirxing, LIU Yanrqin, LIU Danrmin, ZHOU Merling, ZUO Tieyong
(The Key Laboratory of Advanced Functional M aterials of Ministry of Education,
Beijing Polytechnic University, Beijing 100022, China)

Abstract: The K | ¢ and DBTT of both sintered and recrystallized Mo alloy doped with La,03( Mo-Lay03) as well as
unalloyed molybdenum were tested and the microstructure was investigated by SEM, TEM and AES. The results show
that the K 1 ¢ of Mo-Lay03 alloy reaches to 24. 76MPa*m"?2, which is 2. 5 times as much as that unalloyed Mo. The
DBTT of Mo Lay03 sheet annealed at 1900 C for 60min is decreased to — 60 C, which is 80 ‘C lower than that of unal-
loyed Mo. The Mo-La,03 alloy has similar equiaxed grain structure with the unalloyed Mo. The AES analysis revealed
that the same content of interstitial impurities exist on grain boundaries of Mo-La,03 and unalloyed Mo. A toughening
mechanism was proposed to be that large number of dislocations were pinned around La,03 particles, shorting the efficient
slip length and decreasing the dislocations pile-up on grain boundaries of Mo. T he toughness improvement of Mo-La;03 al-
loy was attributed to the relax of stress concentration at grain boundaries of Mo-La;03 alloy and the weaker tendency to in-

tergranular fracture on grain boundaries.
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Table 1 K 1 values of sintered pure Mo and Mo-Lay03 sheets

Sample B/mm W/mm  a/mm  Po/mm P./mm Ko/ (MPam"? K 1¢/(MPa*m'?)
PMo Sheet 8.0 32.0 15.0 1.69 1.69 9.78 9.78
Mo Lay03 Sheet 1* 8.0 32.0 15.0 2.75 4.54 15. 85
Mo LayO3 Sheet 2* 12.0 40.0 20.0 6.10 6.69 24.76 24.76
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Fig. 1 SEM photographs of Mo-Lay03 sheet( a)
and pure Mo sheet(b) annealed at 1900 'C, 60min
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Fig.2 AES patterns of Mo-Lay03 sheet(a) and fracture surface of pure Mo sheet(b)
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Fig.3 TEM morphologies of interaction of dislocations with La,03 particles

(a) —Grains in sintered M o-La;03 alloys; (b) —Near grains boundary in sintered Mo-Lay03 alloys;

(¢) —Near subgrains in annealed Mo-La;03 sheets; (b) —Grains in annealed M o-La; 03 sheets
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