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Abstract ; Titanium alloy serves as a core strategic material in the aviation field, its processing stage generates a substantial

amount of return materials, this is primarily due to the relatively low material utilization rate. These return materials are

highly enriched with crucial elements such as titanium, aluminum, and vanadium, thus possessing extremely high recycling

value at the aviation grade level. Based on an in-depth review of both domestic and international literature, and practical ap-

plications in the aviation industry, this paper systematically summarizes the technological advancements across the entire

chain of titanium alloy return materials, encompassing waste collection, pretreatment, remelting and regeneration processes,

and their subsequent high-end applications. Particular emphasis is placed on the analysis of the distinctive key technology

systems specific to titanium alloy return materials in the aviation field. By doing so, the paper clearly identifies the current

bottlenecks in the application of titanium alloy return materials within the domestic aviation sector, and the disparities com-

pared to developed foreign countries. Furthermore, the future development direction and challenges of domestic aerospace ti-

tanium alloy scrap are analyzed from four aspects: standard system, technological breakthroughs, industrial collaboration,

and scale-up development. It underscores the strategic significance of the recycling and application of titanium alloy return

materials in terms of cost reduction within the aviation industry and ensuring the security of the titanium material supply

chain. Ultimately, this paper aims to provide valuable references for the engineering-scale application of titanium alloy return

materials in the aviation field.
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Fig. 1  Global and national titanium material consumption in 202414
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Table 1 Comparison of melting technologies for titanium alloy return materials

Technology Advantages Limitations Applicable fields
EB meltin Excellent purification results, allowing direct reuse High equipment investment and High-end aerospace and
-b meiting of return material, uniform composition high technical operation requirements medical fields

VAR melting Mature technology , Limited purification capacity, General industrial and

relatively low cost

Combined EB+VAR

melting and casting
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control over composition

requiring electrode preparation petrochemical fields

Long process flow and
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Critical components
for aviation
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Table 2 Status of EB furnaces equipping in domestic enterprises

Manufacturer - Year Equl.pr.nent Equipment
introduced origin performance
Northwest Institute
of Nonferrous Metals 2000 Germany 500 kw
2005 Germany 2400 kW
Baotai Group
2021 China 3520 kW
Baosteel Special Steel 2008 United States 3200 kW
Luoyang Ship Material =, Germany 3200 kW
Research Institute
2010 Ukraine 3150 kW
Juneng
Titanium 2012 United States 4800 kW
Industry
2018 China 1350 kW
2010 United States 3200 kW
Yunnan 2010 Ukraine 3150 kW
Titanium
Industry 2016 China —
2021 China —
Baoji Nuclear Power 2021 Russia 3150 kW
Chaoyang Baisheng 2021 China —
Tiancheng Af:ronautical 2020 o o
Materials
Western Materials 2021 China 3150 kW
Xiangrun Technology 2023 — —

“opfa T TR Y, R R AR T R ARG
HRAT > 60% BEFE S 55% B HERL, RIS 32 4 RAT %
BeHE” HAn, dneb R H 2035 45 ROML A A HE i 1
K 30% , BUORSHEHARRE, MR B R IF T
R ZS ],

(2) e 2s Pk 4 5K SR A AR Tl 9% 3

2021 4F 12 A %46 B (RO TCAIL A 1 T 3 T0000 4F i
(2021 ~2040 4F) ) FNCE LA Ho EE T 57 300 474 ( 2021 ~
2040) YF5 i, Tk E AT K E BRE K, Kok 20
EETTI T AN T R &L 7646 22, R THL 650
. b EE A BA R R A, WTE] 2040 4L
A RLASERE K e 358 o, 1 52 30 FH KbLak 4.5 T3, RA
IR 1 T,

2022 4F 2 A, ZSENTEIEAT 2040 A RRE 12 fttiE
KA I . F8 i, Ak 20 4, TR HLIX 29T 1
17 620 K iE N TRiE AL, HHE 30% 8 CHLKEG
HBUR B AURIR I EOR ©HL, 2B 2 39 000 %Kiz

THiE RHL, HAeE R 15 250 28 1H /AL,

B P2 ATURAk b 75 2R 53R TR = B Rl A RS

P, —JrTm, Co19 HE A =M BL, LT AN e,

WESNERAHAE N RE R SR 3.5 T, S — 5T, M E
LM TR AR (5 2% & hbLEE F R FE A E 10%,
ML FRE AN 5% ), 2024 4F F PSSk 7= i sk &
SR IRIEHE 1.2 T, HPAEY 15% SR K, 7©
JE IR TR R Ry RS DR AL T OB SR, R R
TC4, TA15 % EFA 4 M-SR WUk L 80%, b Bl
W, RS T 2 SRR

(3) BARZEME S P M2 B A 43R UL B AT 4 71

FNEESHETTIA EB &, —imilE FA%
AR [ T A A 0 B AR ST, Ak 43R TR A AT 28
Ay B E LR, HERERTY, “EB+VAR” WK T 20K
PUERTE, 2 RAEA FE L EB PO R Al TR
K, AL VAR PR, (F TC4 & [UR55E W4 35 51 1
ImZE I GIB 2744A—2019 iz ZR , WAL BEERAY,
AT T S+ Y DR+ D 1 T2 SR DR
4l E =99.95%, Z+JE & <0.05%; WIEHTT, TC4
IR [0S R FH - 45 5F-31 ALEBRHE . CJ1000A % 3L
MU AE 7R T . HEAR S8 W (K G 4 3 10 DA 8 R A1 FH
WAL HOE R R B PR AL, BTt
ATE,

(4) HEp a2 4 SREACT R W E A

M2 Uk A A 0 T SR B MM | R B s A
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MATEAE— X AMKAR I, 0 RS 1 D 2B L B 5 3+
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