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Tab. 1 Orthogonal test scheme

G’ [MoJeq A[Moleq
Nb/wt.% Ta/wt.% W/wt.%
1 0.4 0.3 1.2 1.80 0.80
2 0.4 0.9 0.4 1.55 0.55
3 0.4 15 0.8 1.90 0.90
4 0.8 0.3 0.4 1.52 0.52
5 0.8 0.9 0.8 1.87 0.87
6 0.8 15 1.2 2.22 1.22
7 12 0.3 0.8 1.84 0.84
8 1.2 0.9 1.2 2.19 1.19
9 12 15 0.4 1.94 0.94
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Tab. 2 Contents table of experimental measured
components W /%

4% Ti Al Sn Zr Mo Si Nb Ta W
1 8304 588 387 332 100 037 039 032 111
2 8374 6.09 396 330 102 042 038 083 0.36
3 8364 594 385 337 101 037 039 153 074
4 8280 584 395 336 101 040 077 0.28 0.37
5 8402 592 388 333 100 038 077 094 074
6
7
8
9

83.04 588 394 337 099 040 0.79 146 113
82.04 578 3.96 3.460 1.00 040 1.14 0.28 0.74
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Fig. 1 Schematic diagram of the tensile test bar



2025 $E8HAIETAS

2 HZR5IE

214 Nb. Tafl W TEIASHSARRITN
E2HSARRASS0ETRIEER, E3HhEE

RIASHEMEEE, BE2 (a) - (i) LA,

s A /.—‘-4 '- ‘1
IS Founorw [T =

AENb. TafIWITEALL TG S RIESHR I NER
AR, HRBEKRAIB RN o FEEM. B RN
2o FEARREFERIXMT, B—ErNMWEED
AO4FIE

(a) - (i) ZrBixtn 44179
B2 HRESHNSIEERE
Fig. 2 Metallographic microstructures of the experimental alloys

BidImage J pro®X RN LA NE R AN B &
RRI R o FEERE, ZIXNEITFHE. FIBER
HWHIRED TR, SHTNb. TaRIWITERS B &HL
R % o FEBEIERIZ . RENENKFESITIL
KA, MESFULPRBRER. LE8TERNE—
KESHANAERBM, BRLOZEZFAIKFE, 3
AL E—RRE—KFSHERIIEL. DEMEX
RZICEIEIRRSGEER, B—REEAREKFR
ERYESEKNESR/IMEZERNRKFRE AL, ]RE
AkRBR T I0 th SR RIS EREERAIER AN . Ak
RERBIZARXIIERZMA, AWNRBITIERZ N

/J\O

EaREEITEN B RARY K o FEEAISNE.
HETZ], Nb. TaflWXWEZE B BRI R a FEE
EHYEE—ENMUIE. Nb. TaflWITEAIMA
SEEEBANLLREmEE TR, BRIEFZ, 1B
ZE, BfFEBREZSNAE LERMER« FEE
iE. 54, Nb. TafIW/ERN B RRETESEBIEFE
£, HMERRRNEMERESNKKRE, #Hin
MLIREA B SR,

RIBERRZESHEIE, AEINb. TafIWIT=S
ETNE2 B BERRINE AL 50.78 um, 57.5 um#{]
19.39 um; &% o FEBEENRZE AELD B 0.18 um.
0.32 um#0.07 pm, FLLXFLCARZE ALETRD, &&ITE



= .
1068 IEE Founorw IS TAZE Vol.74 No.8 2025

(a) - (i) Sp5I%t f54:17-9"
E3 HiEseiaEERE
Fig. 3 SEM images of the experimental alloys
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Fig. 5 Influences of alloying elements on tensile properties of the alloys at room temperature
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Abstract:

Based on the Ti-Al-Sn-Zr-Mo-Si-Nb-Ta-W cast high-temperature titanium alloy system, this paper explored
the influences of Nb, Ta and W elements on the microstructure and properties of the alloy through orthogonal
experiments. It can be known from the orthogonal experimental analysis results that the Nb, Ta and W
elements all had refinement effects on the alloy microstructure. The order of their influence on the B grain
size and the o lamination spacing was: Ta>Nb>W. In addition, the influence laws of Nb, Ta and W elements
on the tensile properties at room temperature and high temperature were further discussed. Combined with
the variation trend of the alloy with molybdenum equivalent, it was finally determined that the preferred
content ratios of Nb, Ta and W elements in this system were respectively 0.8wt.%, 0.9wt.% and 0.8wt.%. It
shows good comprehensive mechanical properties at 700 °C , with R,;=571.5 MPa, R, ,=349 MPa, A=6%, and
7=10%.
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