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Abstract

In the present paper, the mechanical properties and strengthening mechanism of Nb-based alloy were studied. The
scanning electronic microscope, transmission electron microscope, Olympus optical microscope and vacuum high-
temperature tensile engine were used to characterize the alloy. The Nb-based super alloy can be strengthening by two
approaches. One is solid solution strengthening, i.e. W and Mo in the Nb based alloy act as alloy elements to form
solid solution, improving high temperature creep properties. The other one was aging strengthening, i.e. C and Zr
were added to form carbide particles during the aging. The effect of C and Zr content and heat treatment on aging
strengthening was also investigated.
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Fig.1 SEM morphology(a) and EDS spectrum(b) of the precipitation in sintered alloy bar
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Fig.2 Images of the precipitation before heat treatment (a)SEM ,(b)TEM and after heat treatment (¢)SEM (d) TEM
2.4. WLy X AL I 70

et & e AL S BTG, AT, ERIRAN BEEM AN & i ) A R
WARK: SRR, HEGR R RS SN Zo/C 56, —8h 3~10pm!. I 5vEx =
RN ATTEMAR K, AT BRI, KEA A AERRAL Y U HERR, 3 S IR, Al
T, FNEERE WS TER ARG B 3 yE et RO BOR IS A S I A
K132 5 FL B IR RTINS B, AERE I 52 45 SR NI Nb2C .

WISIER, ESTIS . BaGMALE] 3 MO5ET, BYRAR A A T BRI R AN 2 5L
FrERERE T, GeT =rENIPRE, BIRA G KA KRR HIRE, NRRKRER, &
T AR R, TRARR K B8 BE MEL AL DA — N g, BT IR TR,
TEARRE S/ o BT B () ik A < Jog e 2 18] R R IK 2R B R 220, AERRALNL 1 J B R A T A
A AL B (& 3) , BRI 29k y RST 1.5~3 5. 534h, REL Al
BRI AR AR IZ B 5 42, B IEG SRR RHE, 1L Orowan 581 Al Hrsch 52 SGF B AL
B9, o4l 5e IRBIAC IR T, S ERLF BRI UL AR, 7E R REAR 1508 A AT B IR p ) B 45 T b
ERLENVA: i 0EET A



Donghui Wang et al. / Procedia Engineering 27 (2012) 1233 — 1240

Bl 3 rh 558 MRS B (X 410000 FIATHBE 2 Fig.3 TEM image(a) and SAD pattern of Nb2C(b)
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Table 1 Room temperature tensile properties of the normal niobium and the polybasic niobium alloy plates

. Rm Rp A Ef
Materials State (MPa) (MPa) (%) (GPa)
Normal working 563 - 9 -
Nb plates recrystallized 303 238 51.3 122
Nb-W-Mo-Zr-C working 705 460 7 -

plate recrystallized 478 375 38 118
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Table 1 High temperature tensile properties of pure Nb and the niobium alloy

PO Temperature Rm Rp A Ef
e (MPa) (MPa) (%) (GPa)

i RT 303 238 51 122
1095 69 56 34 110
1205 65 52 21 (900°C)
1315 38 27 70
1370 26 18 97

Nb-W- RT 475~478 345~375 28~32 118

Mo-Zr 1600 85.9~935  73.2~81.0 32~34 74
1700 68.5~79.7  65.5~74.4 33~36 68
1800 524~59.8  50.1~58.7 35~38 64
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Fig.5 Creep curve of niobium alloy at 1650 'C
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