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Abstract; The effect of annealing temperature on microstructure and mechanical properties of Ti-6Al-3Nb-2Zr-1Mo
alloy was studied. The results show that with the increase of annealing temperature, the content of primary o phase
decreases, and the small angle grain boundary of 2°~ 15° decreases gradually. In addition, phase transformation «
phase—3 phase—a phase occurs during annealing at higher annealing temperature,, and the <0001> //transverse texture
disappears. With the increase of annealing temperature, the yield strength of Ti-6Al-3Nb-2Zr-1Mo alloy gradually
decreases, while the tensile strength and elongation first increase and then decrease. With the increase of annealing
temperature , the proportion of lamellar structure increases, the ratio of crack propagation work to impact energy increases,
and the toughness of material increases.
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Ti-6 AI-3Nb-2Zr-1 Mo & &4 22 B 4> (w/% )
Chemical composition of Ti-6Al-3Nb-2Zr-1Mo alloy

Al Nb Zr Mo H ()

0. 06

Ti

6.18 3.18 2.04 1.17  0.0019 Bal.
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OM micrographs of Ti-6Al-3Nb-2Zr-1Mo alloys (a)as rolled and annealed at different temperatures ;



BTk # R
14 Titanium Industry Progress 37 &

AR . AR B AP RIIR A o 15 B AHLL—E /Y
Rk ST SR RS, S I b . 2 ad 1020 °C
(BARZZE LA )R 1 h 5, JTERUH KA BRICA S,
BRECRATZURRL A R LB B AN TR J7 18] 19 AR o« SRR,
A S A T RIS | WA o A 1d) o X
FEIE i AL R LA Iy, A o A4 i AR
B, FRRLHRGENT G, B RRRAER LR, St
e, BAEAE A (o +B) M, o HILIEAE B Al KL AR
FAIE IS A T o o BREEZS%, AR o HAE
B AoRL R FAME I 1] B R NP AT AR KB MU R,
AFTT B RAR o EHRAE B AR AR, [Fl—5R R
WFATIRIR o AR B A E i — 5 AOAFTRS 307 L1l 1]

I R

b HES 1 o

K 2 & Ti-6Al-3Nb-2Zr-1Mo #EL & 4 & i A
[F] it 2R K I F) o B 11 A B A P& (TPF 1) o B &
HEL LA I ) 25 75 2°~ 5° Z [ (/N Y BE Al 5
LR IR 2578 50~ 15° Z )Y /N ff B b 5
WA R 254 15°~ 180° 2 [H] Y KA B A AL
M H N 2°~ 5° Z T8 I/ A JEE i SR o T 80 5 1 A%
TR, PR 20~ 50/ BE iy S0 50 22 /0 ] L ]
P LR T A IR Sh R, B S L
BRAEFE s 50~ 15 R/ BE fiy SR i 0 B 28 BB B
FOREAE AT | S0 5 A2 B M & A o TPF &) v [R] Aol

B 2 Ti-6Al-3Nb-2Zr-1Mo # AL A4 4 % KRR R R K G0 &R H 4 IPF B
Fig. 2 Grain boundary diagrams(a~d)and IPF images(e~h) of Ti-6Al-3Nb-2Zr-1Mo alloys (a,e)as rolled and
annealed at different temperatures: (b, £)900 C; (c, g)970 C; (d, h)1020 C
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Fig. 3 Room temperature tensile stress-strain curves of
Ti-6Al-3Nb-2Zr-1Mo alloys as rolled and annealed

at different temperatures
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Table 2 Room temperature tensile properties of Ti-6Al-
3Nb-2Zr-1Mo alloys as rolled and annealed at

different temperature

Specimen R, ,/MPa R,/MPa A/ %
As rolled 814 905 14. 8
900 C 784 878 17.3
970 C 752 886 18.0
1020 C 735 857 8.5
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Fig. 4 Instrumented impact test curves of Ti-6Al-3Nb-2Zr-1Mo
alloys as rolled and annealed at different temperatures :
(a) impact energy vary with displacement; (b)impact

load vary with displacement



BTk #
16 Titanium Industry Progress 37 %

%3 Ti-6Al-3Nb-2Zr-1Mo EL S EIREREIRER N /E
HY I P RE
Table 3 Impact properties of Ti-6Al-3Nb-2Zr-1Mo alloys as

rolled and annealed at different temperatures

W Wp Ay cale @KV, meas Error Wp
/] /] /] /] /%

Specimen
Agy cale

As rolled 17.3  25.6  42.9 42 2.0 0. 597
900 C 16.8 30.2 47.0 46 2.2 0. 643
970 °C  21.3 39.1 60.4 61 0.9 0. 647
1020 C  18.8 38.2 57 56 1.8 0. 670
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