MRRZESMARA - $04%5 - £ 038 - 2025 F 08 A

IWMHELEERREN N AIRE
3.1 LEEIRMIES

Jinrong Yao R A FURHF 4T FYE%IH T Te 15 CdS #4
EEYUEAE S A, . A B R SRIR T SIERERIE A
B, Te/CdS JUfEiER Fsk Bl aER T IR, X—
SR LR A2 R A5 A6 FLME S O bR K7 5 s R
SRS BENR mthElest, Sm IR EiEe
BB S S TS A IR, Sl aEns
LHENZS GO (S SV 5 S, MBI e
SIS S HORB R, L, Te/CdS JEMlifE R Tt
ERER TR, BRI ERRE FARIIES O
ORPEMAR R, AYCHIENE ARIER G . 85 . IREE ST
RO TAR G s P,

3.2 KPHEEFRE !

KPEREHL A IE A 75 TS BEIR R O B B Ak, HpeRss
R A RO O ERR. Wu K R HBIAE D T I A
T 2D Te 5 PESE MBI A YRR TR ABHRER
M, HHRE T RV EA R B Eodr, Te
5 WS R S a KRR, HIhZREHR (PCE )
51K 18.8%; 1 Te 5 WTe. FURE i) R T 45 A PHAE FL I, 2D
REGA R TR T 22.5% . X R ACHAERIZE 4k
IR mas KPRg b Y, RO TRE S ES
B B A ) B SR DT e R R A (e e
3.3 {KIh#EIZIEE R

FI PR B AT RS 2 e i MR R 2528 n A /p
RS ) | 5 MoS, MR IaE B s, )l ARgS |
EAETIEEAMRIT . A RSN iR TE, B
R YE ISR I ThRE . iXPPE DhRERR M B AR s (1)
LR, T T AR SRS R TR, AR S
R ER AT I PR T 2, W
4 Z5iE

YT OB L R RS S B EE R T e, REIR
AU EEHUER S, (BEL R mEGTE 2 ki, 7F
FAHEHEIR T, TR o R e I 2 B ST A A R 2 )
RS AVEARIE . PRI IR, MED L e AR v R A
ek SRR ST, BREGS R0 RS R = G R
FB, AT SRem ST LHI E B R IR ;
Faett b, Wi ES SN TR I SN L] M A 72 400H
B, SEESRI TR St ZBR ;s 23 EREATT, M
= R IS 0 T 23 TRt

B, WO ARG S LERIE EE, Xk s
HESW . SR E, HT IR SR A KR
% s L R B S A A e sl s RAETFBL L, BRE
HEE . FOPDEE TREE S St R I B PR SR

AT FE SR T Il SREE I S E R R RS Thig
WRITH, 270 A DRI SR EORE S S
Pt ME TN E T A LS, FSAR SEs s ST BIRY
PPETTPR IS s e RERR T4, AR O e R T A e
6G KBS . ZLIMRIR . FMEREIR B M BRI 518
PR, AN — R FE R SRR AR S Ob kL
S

B33

[11 Novoselov, Kostya S., et al. Electric field effect in atomically thin
carbon films. Science, 306.5696 (2004): 666-669.

[2] Yao J, Chen F, Li J, et al. Mixed-dimensional Te/CdS van der
Waals heterojunction for self-powered broadband photodetector.
Nanotechnology, 32.41 (2021): 415201.

[3] Wu K, Ma H, Gao Y, et al. Highly-efficient heterojunction solar
cells based on two-dimensional tellurene and transition metal
dichalcogenides. Journal of Materials Chemistry A, 7.13 (2019):
7430-7436.

[4] Cheng, Yue, et al. Multifunctional optoelectronic devices based on
two-dimensional tellurium/MoS, heterojunction. Applied Physics
Letters, 125.17 (2024).

[5] Bach, Thi Phuong Anh, et al. 2D van der Waals heterostructure with
tellurene floating-gate for wide range and multi-bit optoelectronic
memory. ACS nano, 18.5 (2024): 4131-4139.

[6] Yang, Hengyu, et al. “A ternary composite with TeO,/Te
heterostructure towards reversible six-electron transfer for
advanced aqueous zinc batteries.” Chemical Engineering Journal
507 (2025): 160410.

[7] Wu W, Qiu G, Wang Y, et al. Tellurene: its physical properties,
scalable nanomanufacturing, and device applications. Chemical
Society Reviews, 47.19 (2018): 7203-7212.

[8] Zeng L H, Lin S H, Li Z J, et al. Fast, self-driven, air-Stable, and
broadband photodetector based on vertically aligned PtSe,/GaAs
heterojunction. Advanced Functional Materials, 28.16 (2018):
1705970.

[91 Zhu Z, Cai X, Yi S, et al. Multivalency-driven formation of Te-
based monolayer materials: a combined first-principles and
experimental study. Physical review letters, 119.10 (2017): 106101.

[10] He Z, Yang Y, Liu J W, et al. Emerging tellurium nanostructures:
controllable synthesis and their applications. Chemical Society
Reviews, 46.10 (2017): 2732-2753.

[11] Wang Y, Qiu G, Wang R, et al. Field-effect transistors made from
solution-grown two-dimensional tellurene. Nature Electronics, 1.4
(2018): 228-236.

[12] Berweger S, Qiu G, Wang Y, et al. Imaging carrier inhomogeneities
in ambipolar tellurene field effect transistors[J]. Nano letters, 19.2

(2019): 1289-1294.

41



MRREERARA - $£04% - £03H) - 20254 08 A DO https://doi.org/10.12349/msat.v4i3.7432

Numerical Simulation Analysis of Stress Intensity Factor
of TC21 Titanium Alloy Based on Extended Finite Element
Method (XFEM)

Yang Gao' Chenchao Tian' Juan Zhang' Hao Zhang' Angi Chen’

1. Xi’an Hantang analysis and Testing Co., Ltd, Xi’an, Shaanxi, 710016, China
2. Northwest Institute for Nonferrous Metal Research, Xi’an, Shaanxi, 710016, China

Abstract

TC21 titanium alloy, as a high-strength, high-toughness, damage-tolerant structural titanium alloy, is widely used in the defense,
military, aerospace fields. In aerospace applications, it is often subjected to multi-field coupling conditions such as force field
and temperature field. Therefore, quantitatively studying its fatigue damage tolerance performance is of great significance. This
paper focuses on the stress intensity factor K, an important indicator in the fatigue crack growth process, and conducts theoretical
calculations and crack growth numerical simulations based on XFEM. The results analysis proves that the simulation results are
relatively close to the actual situation, with an error of less than 5% compared to the theoretical calculation results, which can
accurately reflect the crack growth process of three-dimensional CT specimens. At the same time, it also verifies the existence of the
“tunnel effect” in the crack growth process, that is, the growth rate of internal cracks is often greater than that of surface cracks.
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