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Energy absorption capacity and resistance to fatigue crack propagation of twin-boundary designed
sheet-based Gyroid lattice structures built by Laser powder bed fusion
Xiang Liu*
School of Materials Science and Engineering, Huazhong University of Science and Technology

Aluminum triply periodic minimal surface (TPMS) lattice structures have numerous potential applications in
industrial fields such as automotive, aerospace, and military. To enhance the energy absorption capacity, crack
resistance, and fatigue performance of aluminum TPMS lattice structures under compressive and cyclic
compressive loads, this study designed three sheet-based Gyroid lattice structures with different orientations by
adding twin boundaries. The impact of twin-boundary design on the mechanical properties of the structures was
investigated through quasi-static compression tests, finite element simulations, and compression-compression
fatigue tests. The results show that while the three lattice structures exhibit similar overall compressive properties,
their failure processes differ. The addition of twin boundaries delays structural failure, smooths stress fluctuations
during compression, and effectively alters crack propagation direction, enhancing crack resistance. Furthermore,
twin boundaries contribute to higher energy absorption capacity by controlling crack propagation. Among the
three structures, the double orientation fourfold Gyroid (DFG) lattice structure demonstrates the highest energy
absorption efficiency before fracture and excellent fatigue crack resistance. Although the fatigue life of the DFG
lattice is relatively short after initial damage, its cracks remain confined to the first layer, allowing it to retain
relatively good load-bearing capacity. Post-fatigue analysis reveals that the DFG lattice undergoes less grain
fragmentation and deformation compared to the SG lattice, highlighting its superior fatigue resistance. These
findings provide valuable insights for optimizing the compressive and fatigue performance of lattice structures in
engineering applications.
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WOt 5 R %O E & I H13E T2 M B0 IS bt 2 Bk i AL 2 BRI EIR AL FE R 0.01%,
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PFRENE RBBAL GO I 30 s AR IO BR 1, JCHAE A5 D e — ALl & <55 i B A S R AR e 3
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PR B 1 e At At BT SR AU N AESRER: (3) TP 1 ALGURIWE BE B R) T 425 £ XU [ ¥ Ak PR+
RO H LTS, Al-Zn-Mg-Cu & & = IR HTIL R S0 600MPa, JRIIFEE 1 XUHUT P E T = A1
Mg ARG, AT TR R G S0 = s R g S R A R A1 L2k
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4 T*
B(AnseE W

e 5 22 FL A R HA e AL IO RS ORI ST (TR AR RE AT AR RER I AR, B ORI R R AR
(LPBF) ] LAl #& B AT AR EE M6 50 22 FLAG K o SR, B g 22 SLAS A4 (YT A PR REATDXN - I AR RE T 55 4R
WS, EREEIRZ BATIN MPERE R T, BATEEARIL Voronoi H1IT [ R 3 25 H) £ T Y 7K 3
Ji ) BAT BRI A AT RE R RAE . AR IBASR B T — AR AR 7 AT ARSI A6 FE AT A B 454
K LPBF il £ F il A IR IC AT 0 B A=A MERE . G5 RR I, Irfmdde 7 AR AR AT+ WIRE | 5
PeIRRE R, WRRAC T b NS RIRREIE L BRI ST A R BRAR, IR TR R X, 4R T
T BRI RIE o T e A AR P P BCIF AT DAL T8, BRI AR, JFBRAR 17 e Bl 5 A e T Wi e
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BoOwk RIS AR 2 iR & SR EUH BRI HT- o -J5 R
>
EHIIPNC 2

BOCK R ARIEILAEHEXMEAR = iR & S ARG, ™ E RG] 72N BRI, S
TR B B BORURBY B = R GETH BR N . USRS AT BTN A GNR UL 7] LAY
TP, AT TOR AR AR 5] N BB iR & b, A LLSE A RIILEIE BR 1220
RS . ERUEERE T, BRSOt A B BOCAESEEOL, SCRROERESIZIR: RO
IO, RO L SEIL R RL AL AT i SRR, IR A PR RS RIS EATENERE, FIRTR
TR R AL BB R A R AL i BORIE RS XIS 3 B - AL, MRS E & E, MR
RS . IR RS GUVAMILL, 20k DB R S RINEE I RE,  HEA BURK T2 A
BAER L. SR EPTIR, =R FBoaT DT R0 BRSO ARG Rl A XE AR i & < R EUR L, et HAE AT
BRR RIS B A
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fikot LSRR BIAL 5T T TRESEIMMIE Ti-6A1-4V &&REFIL
= fa g
R TR T 5 B

FRGE A AL BEBOAR, B 40 A5 AR A B, ARAEAE 8 A7 1) 36 BR 15 < S UL v 56 B2 A i S8 J& P A UL R
AHFFUHRH T ki F LA Bl AL S ST TRE SRR Ol I Ok R RIS AL (LPBR) I % 1) Ti-6Al-4V &
X PR IXPPEET T2 A R NIRRT R Y G AR B AR NS AR S, PR A A
F T — T B O BRI A R 454 2B ARTE LPBF il %5 1) Ti-6AI-4V & 4 1 3R43 T4 1118 MPa (15
JeE AR EEANZ) 11.2 Yol R o Ja iR 9 BE A e A DR T BELAS L BT A% AL 2 ST A AE . A, X esfhy
FHm R 1 o A, R TSR, T S B R BN . X G L RO i
TS HIE ) ot B G e A VERE AT RO

PN TP R DS e
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B A SRR R LR RIS AU B . A S Hon F B IR R R, ) 5T T
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3D ITE} CF/PEEK HEMBHH /12 5 A RRT I

B R

RSB RR A

AR ISR A (FDM) 3D ATEREIARIE T 15% 0k 4F 4t 1 5 S kA i (15%CF/PEEK) B &
MEL RGHHFL T HTENZE . 3T EIRLEE K AT B BN BT b s B2 1) s . 456 i 7 28 (SEMD
XTI CUESER, 4 T A RETENSEON B & M4 nAmsgm, T sETE S8, it N
T BRI B AR VR, AT EIAEEIEAT TAFRE (160°C. 200°C. 240°C. 280°C) iR
KARER, TR T AR K F MR 7 2 1 R R JBE PR 2 1 o T Ik U 5% 38 K AL B S R T TR S 50 DA K B IR T 0
it X WEATH (XRD) B E A WA, R0 17 1R KR JEXT FDM 3D 4THI CF/PEEK Jy "7 I EE #5227
REMISEM . S5 5ER B, 240°CIRKIRFE AR, & B i I EL BE PR 4, T 280°CHR KGR FE T £F 4- 7L
GO RHIMAEH MR T o . SCER R A E T M E R R BE R 2 Ve R (W A T 205 Ja A 2% A
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E07-32
W-25%Re alloy manufactured by selective laser melting: Densification, microstructure and cracking
behavior
Yingying Zhang*, Xuebing Wang, Xuequan Liu, Ning Xiong
Advanced Technology & Materials Co., Ltd

In this study, the densification, microstructure and cracking behavior of W-25%Re alloy (percentages
indicate the mass percent of Re) manufactured by selective laser melting (SLM) are systematically investigated.
High-density of the SLMed W-25%Re (97.61%) are manufactured through adjustment and optimization of a wide
range of SLM processing parameters with a laser power of 350 W and a scanning speed of 250 mm/s, but cracking
can’t be overcome through the adjustment and optimization of SLM processing parameters. As the input
volumetric energy density (Ev) increases, the major defects inside the W-25%Re alloy samples change from
irregular holes to cracks. When the input volumetric energy density (Ev) is relatively high, it reveales epitaxially
grown columnar grains and intergranular cracks along the parallel building direction (PD). The microstructure
along VD is formed strong <111> crystallographic texture at a laser power of 350 W and a scanning speed of 250
mm/s. In addition, the cracking mechanism of the SLMed W-25%Re alloy is attributed to the formation of
high-angle grain boundaries and the segregation of oxide impurities at the grain boundaries.
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BOCK R KR (LPBF) #I#%MEk&4 (0 TC4) ] LIRS Z AR ZE /B0, (5% 1 I 98 38 A T
T i 3, R o R A B AR I, 3 o TR T P g ] AR A T3 2501 RSP fOUE 85 ) T PR g [ T A o
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S R TR T vy s 12 [X o 5 3 b o o B S FH
WRmg L. EEN . EERE. L EHC
1. RN T K%
2. R R

FRBERER (PEEK) {FEy—Fgsfh TRERL, BAARE. W, W e A e el, 7z Mm T
R 2 S AT SO M SR BB o 2RI, H AT b AR R3S A i 3 5RO 3 R R D Y 2 R AT
Tl TREERL, KRR G PEEK HI 8 w45 S PRINAT il S SUE M g in T =, ik, il A&
BT e TIRATITIT, ARl 328X PEEK i 0GR X B e 2 AT A . 3441 & Y PEEK F4 R 25 1
L E5MERE, VAL PEEK $E il i iR N 55 5 T B IT /43
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EO07-35
Enhancement of mechanical properties in laser 3D-printed Zr-based bulk metallic glass composite via
multiscale heterogeneous structure
Di Ouyang®, Lin Yuan?, Pengcheng Zhang?, Jie Pan? Cheng Zhang?, Huaping Ding? Lin Liu*?
1. Wuhan University of Technology

2. Huazhong University of Science and Technology

Laser 3D printing technology offers an efficient approach for fabricating large-sized and complex-shaped
bulk metallic glass (BMG) products. However, the precipitation of brittle intermetallics in the heat-affected zones
(HAZs) of 3D-printed BMGs seriously deteriorates their plasticity. To solve this issue, a Zr47.5Cu45.5Al5Co2
BMG alloy system was 3D printed in this study by using laser powder bed fusion (LPBF) technique, and
multiscale heterogeneous structure with full B2-CuZr phase in the HAZs was tailored by alternately regulated
process parameters. It was found that the 3D-printed BMG parts with multiscale heterogeneous structure
possesses better strength-plasticity synergy (~1.2 GPa yield strength and ~7% plastic strain) than the normal ones,
owing to the coupling effect of stress-induced martensitic transformation of B2-CuZr phase and multiscale
heterogeneous structure. In which, the phase transformation of granular B2-CuZr phases within the amorphous
matrix stimulates the initiation of mass of shear bands and the heterogeneously distributed B2-CuZr layers hinder
the unstable propagation of shear bands, making the 3D-printed BMG composite parts achieve better mechanical
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properties. The current work provides a novel guidance for the design and fabrication of high-performance
3D-printed BMG composite products.
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G RO G 112 AT 2 BR T M RE 5 O B A i T2 R RS C RS, SR —
A% T AT B AL i R F A S TR R S HEN o A% G5 )RR VAT A A 3 L LA 2 12 Ak 1 P e e
TR, T 2T EE R B 1< 5 DU ORI S SR SRR A T 5 P N A 2 T S R B B s . AR AT
TAEdEE ZRGERMETRERTHE. REEHE. REERAELFREERIENRS 2 AR, W T
—EMm MM EE K SRS R R (SR A S, BREa SR Radt-TEMA- R AR
IR R O TE TR KRS RE . AT (AD BREYIGSHA L L REESZRIEIE, ST
T &REE L R RS T 2S8R @ RoERTI0, e iliE & H e w4 st
PO TOREES . FIN, ABFRME T BN - LA RSN RE SR E T REIEE, N
S 20 FH P 5 ) (AR ) TR T AR T R

BT BRI RS 5k I T R oRAR A 4 CATS0H, HZp &M REk BT ARG KT HihisRE R
fif 550 MPa, JEAARLRIFLE 10% LA b, [RINR 57 58 5 ik 260 MPa. A KL &S T2 CAE B AR5
— IR RTE 5R E A ARSI T RN . AR B A2 RE. BEE . SESHUENRED
M5 N TRARAHBh RS, WEEMRK TR A S B, A 7k 1 T msos s i dilis i s ke & FH &8 8
PRI 5 R 3R
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F & 30T AISILOMg B AR AR REOE MR -5 AR RRBT I
IR BEFF L REE
VAR TR AR RS 5 TR
2 MR T AU SR TR

MARIREOCIERL (LPBF) HARME MM IERE AN —M, S Z2NHTEREAE&AHEEME, 4
P e RE 5 2 B B AT B R A B . AISIIOMg &4 R BT LPBF BB, e TAR IR &
MR EAR TR (H AL G B BE 3 s A5 52 A DR Im o5 Y 9l 2 An AN &) L SR AL 2 A 3 I S A
HAMRIEIE T RS 2 Pk 110554 4 (High-entropy alloys, HEAS) 7E PU K A% O R B IR &4 T,
HARFM LA ERE, HS5HMEAREE R0 SRS, R S & S B0R R i s A0 G B AR
BIESMEIE RGO N e . A TAES L AICoCrFeNi2.1. FeCoCrNi #1 TiNbZrTa —Ffis
G E NsEM, FHFlmdE TiB, MUk DU B IE, R LPBF 77l % T HEAS/AISI1OMg Al
(TiBo+HEAS)/AISiIIOMg A KL, B FEA [F) 014 58AH 2 s o0 &AM BB ZH 2R ) 2 1 R ) s,
I 5 SRR KA T2 — DR SR ERE, DA 2 M R R ) S & S R aR L SRl

£ HEAS/AISI10Mg & &4k, AICoCrFeNi2.1 FIMA 3G mek L AL, HFLK#EE AlCoCrFeNi2.1
SEMINM T, 1 FeCoCrNi fil TiNbZrTa m] 23 LPBF ¥ &, FLEFRMET AlISilOMg 34k . HEASs
BN A A SR AR AL, 15°A o-AL A1 Si A, H HEAs Jtki 5 £ 2 A8 AICoCrFeNi2.1 A KN
TEAR, FeCoCrNi NAKNITLIRFI =41k, TiNbZrTa LERIE N . HEAs ¥IRE4ufk (AI-SD JL4Hdls &
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Ki, PR S RrE, H TiNbZrTa i SR gl SR e, AR i 78 A 8 %66l i, AICoCrFeNi2.1
k2, BJ57E FeCoCrNi. fmi# ] AlCoCrFeNi2.1 5 FeCoCrNi 32 Al fiil 2 [A] ¥ #1% LA &7 35 & Si Iy
1%, 1 TiINbZITa/AISIIOMg HAFPRH Al B 5L Si 44 AT, 76 =F HEAS/AISIIOMg & &bk,
AICoCrFeNi2.1/AISi10Mg 150 5 f =y ¥ E i 25, 1 FeCoCrNi/AISi10Mg AT TiNbZrTa/AlSi10Mg e H K 4
()50 5 5 B

1E(TiB+HEAS)/AISiIIOMg &Mk, fE TiB, MM B2 X3 LPBF B =, FFKFLIRE, Jt
HJZ AlCoCrFeNi2.1 & R5CHL 1 i FEEUH AL, HILBURIEIUE TIEEY . HEAS BUR 5 Al B4R ST AL fE
EIEZ, R AT RN Bk HEAS Fiki. (TiB,+HEAS)/AISI1I0Mg & & #1RHK 24U
s RLE— A4, SRDRST 5,42 pm (4 AISIOMg) 73 7 4846 %8 1.31 um((TiB+AICoCrFeNi2.1)/AlSi10Mg) .
3.1 um ((TiB,+FeCoCrNi)/AISi10Mg) #10.95 um ((TiB,+TiNbZrTa)/AISilOMg). Ak, E &M EHE f151k
Red A B, FLSw IR T 9m B AN Sk 2 6] AR , (TiB,+AICoCIFeNi2.1)/AISi10Mg 413 38 75 3 516.9 MPa,
ZEfH 2R IE B 4.2%, (TiB,+FeCoCrNi)/AISi1IOMg (1) #t i 58 FE ik 2] 481.7 MPa, ZE i 215 | 6.48%,
(TiB,+TiNbZrTa)/AlSi10Mg Iz 58 iAF 450.7 MPa, JE{HZA 6.5%. & A+ EE 32w U5 K140 55
sl B e AREGRAAL AT SR R EE T, T 2R A B G A BT R O B A B R
DA SERL 1A o

(TiB,+HEAS)/AISI10Mg & A #EHE 300 °CIB -k 1 h J&5, ARG RIA FTilth, WE0RI (AI-SH FE5
HLRFFAGT 522, 3L 5 SiBWONEERAIERR, Al BEAATH TR 99K Si k. 1BKEEEH
BERAE T A%,  (TiB,+AICoCrFeNi2.1)/AISI1IOMg Pty 8N 410.6 MPa, JE{#HZ AN 8.25%),
(TiB,+FeCoCrNi)/AISi10Mg E A 4T (1B 1, 1EA12 9 9.02%, {H 585~ [ &k, (TiB,+TiNbZrTa)/AlSil0Mg
HAMRH SRR TR, SEfHZIE N4 11.45%. 505 N BV s A R T 2R B A bR L2 AL
IR, B 3E 5 Si AR ZL . Al B Si B0k T B S S5 VA s AL AR FH RS

AT Fk AR

E07-38
J5 R EIHEEE X I54L Ti-6A1-4V A& BB AA R MBI
AL MRS X
1 BB T REMRL S50 %k, g, 200093
2. BIgAS IR AR S50, Bifg, 200240

WOGIE X IE AL (SLMD AR PR L my R R FH 2RI v I 68 77, AR 3G B2 2 R I L BT 1k . AR
o B R AL R B I A N FRE R A 2 5 S BUR G (<L RIGG), BEmmam i 15 tae S
F7tmo Ti-6Al-AV G4 Z M THU AR BRI7 #AE U, @58 5 A8 GE/E SLM I F2 =22 1)
AR S O 5 14 ARG RE . ERLEG, BF FEAN RS AR BEXT SLM Ti-6A1-4V £ 4 1 . i b A OW 25
FATRRZ B EE S. AHFFEXT SLM Ti-6Al-4V £k & 4285 2 Fh T 2 30 A 3 5 1) S A0 e R AOUR 485 ) Vi
PEEEAT T R0 AT, @I RN Z 49 (CT). SEM 1 EBSD 437, #8755 T ANA g Ab 30 BB 4 AF
Ke o Al B AHAT RSN, AL SLM Ti-6AI-4V &4 o A FE T 2 SR (310 RS2 96 1A o

WA WA, HkdkE
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IXXX R EE & RIIMERENE

R, M. MOHAMED SULEIMAN ZIADI. A7, wlHA. FHRA*
JbR B TR

N AL AR R R Tk R A& 1A PERER R, AW AAT097. 7B55-Sc Al
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EO07-40
Influence of defects in additive manufacturing of IN718 superalloy on mechanical performance and failure
mechanisms
Zhifang Shi, Qiang Zhu*
Southern University of Science and Technology

Additive manufacturing (AM) inevitably introduces various defects during the printing process, significantly
affecting the mechanical properties of materials and restricting their industrial applications. Understanding the
mechanisms by which these defects influence mechanical performance and lead to failure is therefore crucial. In
this study, IN718, a nickel-based superalloy fabricated via selective laser melting (SLM), was investigated with
both defect-containing and fully dense specimens. The impact of lack of fusion porosity defects on mechanical
properties and damage failure mechanisms was analyzed through in-situ scanning electron microscopy (SEM)
tensile and fatigue testing, combined with in-situ X-ray computed tomography (CT) for three-dimensional
visualization. The results demonstrate that lack of fusion defects severely degrade tensile properties, reducing
elongation by more than half. Furthermore, these defects act as preferential fatigue crack initiation sites, leading to
premature fatigue failure. In-situ CT observations reveal that stress concentration occurs around lack of fusion
pores, accelerating defect propagation and interconnection after the yielding stage. This ultimately results in a
substantial reduction in ductility and early failure. These findings provide deeper insights into defect-induced
mechanical degradation in AM components, offering guidance for improving reliability and expanding industrial
applications of additive manufacturing technologies.
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E07-41
Fe-Mn [ELJE & &¥0t 3D TENREL R MR8
FHE, ¥, FE A
AR SRR LT

BHJE e E oy —FhaEimE e 4123 A B A B I8 B IR 3N RE AL AL R A BE N ITTAE IO R, e B i 7027
PEREM— s ThRERFVE, FAENTRHIR . BAs e 2 S U KT A AN FU A 2R S Herp Fe-Mn &5 BAT A
RLEIPHJEVERE RN H 4 RAFBOMUIPERE, TR &2 RIE. Fe-Mn &l %43 2 M5k, AR RBOLE
IR T Bl % Fe-Mn BB & &M 78D, DL Fe-Mn &8 AT AR R, BT HOBIS TR G 4 77 200
A A RAFRBEOEIh R Fe-Mn & g = iR S HrEREAFLE MEREEAT 7 Iul. AH SEM. TEM 1 EBSD
RALTTEAT T B AR RAL 25 R W - ¢ 1 IROKZ 5205 e PH B VR RE A HE 2R 3R - Mn & BB
Mn SR, Gaeh e BRESEEN, AT RAEGENEEERES SN =R HIERE T &
%o Mn SN 179G e thRe i, RETRIN Mn, && ¢ SIRIRESE TR, HETERDRIEEK.
BEEITENBOC IR IR G 6 ¢ SRR SR, BOLTIZOy 1000W I, ¢ B RS ERE, et
o SEINRHOEIIR, ¢ HREGE T,
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A IR B A S A A AL R
KAk FRER KEY
P A €54 R BF e

r R G e AT AR L R . T RIR AR L R R R R & Ty T Bl SR
BEM G BA N R R A e E A B SR i TR AR . AR, AR & T e Bk & e AT
WA RN Rk, Mt RIS BT, B2 % S BRI R AU ARt
HAGEN LI AMEAERKRAE . ASCER S A Tl Eni AR & e 3G A1 H103G 55 IR . AR PR, Fi%
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Y,0: FUKBRL B R E R & S ATITEME. NS 2ERE: BOtRE MBI SRR ARG R
¥
b e B N

ERxbEr Al Tis Ta & R SR G SERM GG b T 2E RS SR am LA R Pk, A0t
TR A SR (30 wt%) vy MTRAL A4 ZGH6E17, B EOCH R IRIERD (LPBF) A0t E M At &
U (LDED) $ARGIA 1 wt.%Y-0:49 KBRL | 2 iR B & 4 ZGHB17-YO. BT, & Al
Tiv Ta S EFVET ZGHE17 &4 YT HUR E 52T, (HAE LDED HREI Y205 LY TE & H,
HAEGUEE /NN 0.1 mmimm=Z 1 Y2051 NINE T &/ B A B ZS T 3, Hid LPBF 40% A
1.14-10.91 mm/mm= X JHE T Y/O e &5 AUTi & SEMAE HAE HE K1 & A etk . oML -, Y.0s
£ LPBF ik ki 5 S TaC 5 Y.0:3547, LDED F U Y20: 9870 70 i S50 v MR 23 B AK
(73.4%—60.2%); ZHEFE (HIP) A FRECEMES, H Y06 &AL St 5. 7
SAERETT I, HIP & ZGH617-YO &4 1f 1000T NS mfE -2 R4, o IR AE 285 MPa, Hifiig
JE 380 MPa, #EfH1% 16.5%, HEEILIRATET Y090 KBk TaC B J i AR 43 B y WAL #5518 30 1)
ARG . A TR T Y05 M S I A &< T E-HE- A R & miLE], Nt & R R i)
Y5 BAFRUB R H R ODS mif &4 i it 7 ks .
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BB T ZXBOLE FEERYIR NiTiCu FRARIZIZ & B i i
b TREBA K

NiTiCu & 4 BRI AR B ARICAZRRE « B DA S AR S () AR AR 25, 6 A ) R 2 R 5 R S 43
JRBLH R RN RS WOt M AER DR (LDED) /EA—FREM RIS HER AR, N NIiTiCu 548
FRIAF R 3R AL TR RIE R . SR, 1B AL S8 T2 & 1 NiTiCu By RAUIFAE A RA R A A 1B,
EERZI T LDED RUJE NiTiCu & & I Th e « Rk, A SCEE%S LDED B NiTiCu & 4 IFTEN T2,
FE RS [F] TS8-S TR A T7%,  BOHURC FE -8 A5 7 BOE M BRE -1 A 7 50k, REWHE 7 A RTIRIR
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Fr 2N LMD JJE NiTiCu & ik BRI S WAL AHARAT Ll R DhRE e, o 1R 2%
LDED iR NiTiCu & gl s A R ma AL o
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E07-45
EMHIERE SRS RE
FEAR* REMH. YW TL
ISTEACE MR R TR

RME AR S S T s B Z 2R 0 & MDA o, B S E R BRI R 4
PERMEAT ZS MR A A ) R AT, R, SR FH 396 3 SRl 4 86 & A 1R 1T [ B s B AL i o
IR R AR R, Rl — PRI & & 12 R I RS A RoRE . B AT & i
BEEA ST F BE ML G IR AR S &R R (W1 AZ91D. ZK60 A1 WE43 %), (F1EsR MR,
GiIFZE. B R IR S APk o AHIF 78 B S 4 RS IR R A R o R [ R TR A 7T RO AE DY
K& BMEIERA GEOUHARIRIER LPBF. WOt E MAEE I LDED. HISIA 22 34 1 il it WAAM Fifi
PEEEBEIE A G FSAMD & TR Mg-Gd REM LA &M RILM . Rt SHS MR, &
FA LA TARREAE O 7 T AT Fodk R, R ARSI 72 1 R i 7 g AT e B2 .
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E07-46
BRALRERG BEAR /) B T 25 LA RO S M BTt B /) e RERT 5T
& B *

N K2

At (Silicon Carbide, SiC) W& 2 LM B RAIREE . SbLaR, W e B I S50 e ke, W6
MR AT R, AITEM PR S A AR e R, DRI AR R B P P 2 S At b A T R S P AT B, =
JE ¥ARR /N (Triply periodic minimal surface, TPMS) £ fLA Rl AN B /10 A 51, BA HUF I 5 K&
PO 55 M BE . (EAEGEH NI T 2R M SEI B 4% SiC TPMS Z LM B — L . i, A SCElgets okt
#ili& SiC M/t 2 UM BT T RAITHFT: RAMOGIE KR A R S5 &S ik L 24355 SicC
TPMS ZFLAEL, Ak SIC ZFUMERIE &G /b FE T 255, #8775 SiC TPMS £ FUM B SRR (1 52 i e 45 1
B WA FEARR B AR L) SIC TPMS ZAUAEL, SR SREREE . i S IRTTIEAR 456 18 7 Ui 7t
JURIAEAL XS 22 FLARL I W R 3 A0 T & ) 5 PERe s ma ML 31— DR U BE SiC A/ i 2 FLAMRL I B S 0%
IRV, R ERR T T R RAGHLE] . A SCHIBE LN SIC TPMS 2 LA RHE T AR S8 1 97 Fi e A =8 22
HS S
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EO7-47
Laser powder bed fusion printed poly-ether-ether-ketone/bioactive glass composite scaffolds with dual-scale
pores for enhanced osseointegration and bone ingrowth
Haoze WANG, Peng CHEN, Chunze YAN*
Huazhong University of Science and Technology

Although poly-ether-ether-ketone (PEEK) implants hold significant medical promise, their bioinert nature
presents challenges in osseointegration and bone ingrowth within clinical contexts. To mitigate these challenges,
the present study introduces Diamond PEEK/bioactive glass (BG) composite scaffolds, characterized by
macro/micro dual-porous structures, precisely fabricated via laser powder bed fusion (LPBF) technology. The
findings indicate that an increase in BG content within these scaffolds significantly augments their hydrophilicity
and hydroxyapatite formation capacities. Stress-strain curve analysis demonstrates reliable load-bearing stability
across all scaffold types. In vitro assessments confirmed the non-cytotoxicity of PEEK/BG samples and
demonstrated improved osteogenic differentiation and mineralization with increased BG incorporation. Further, in
vivo experiments illustrated that the Diamond porous structure of these scaffolds facilitated bone growth, an effect
notably amplified with higher BG content. Particularly in groups with 15 wt.% and 25 wt.% BG scaffolds, new
bone formation was observed not only within the macropores of the Diamond structure but also within the
micropores inside the scaffold rod, suggesting an almost seamless fusion with the new bone. This demonstrates
the scaffolds’ effective osteointegration and bone ingrowth properties. This study conclusively established the
effectiveness of Diamond-structured PEEK/BG composite scaffolds, fabricated via LPBF, in bone repair. It
highlights the crucial role of BG in enhancing osteogenic potential through interaction with the macro/micro pores
of the scaffold. Statement of significance This study addresses the bioinert nature of PEEK implants by
developing Diamond-structured PEEK/bioactive glass (BG) composite scaffolds by laser powder bed fusion. The
dual-porous macro/microstructure enhances hydrophilicity and hydroxyapatite formation, vital for bone
regeneration. By adjusting the BG content, we controlled the melt viscosity and sintering rate, leading to the
formation of beneficial microscale pores. These pores resolve the issue of ineffective bioactive fillers in previous
LPBF-fabricated scaffolds, enhancing the osteogenic potential of BG and inducing superior bone ingrowth and
osseointegration. In vitro and in vivo analyses show enhanced osteogenic differentiation, mineralization, and bone
growth, underscoring the clinical potential of these scaffolds for bone repair.

AT kAR

E07-48
Bt AR RS RLUSTE B 2 LA A S B TS5 8 IRTTARD T
HUE. x| T
JEsRHER

ASCOIR L 2 SLER A RE AN TER R, it 1 — R 2 SLES MR, R RSN ERFLAR R LIS
HiE, WELR . FLBRIK EIEAIRTE T, BT T B 2 SRR 1 7722 PR RE LK 2 SRR A
B B AEDIAR AN RATHO R R IRIE R (LPBF) HAR B i £ th TS v B R AR B 70 0 B AR BB i %2
FLEFIER, XHTET R SE BT 1 IR TERENI, 45 & SLRA RS HIRTTar, ZIRRY, A=
N 59.86%F, R E 2 FLAS MR KL DE A 0.25 mm i, FhAf A4 1) 7 2 P BRI AR 9038 B 1 B A
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E07-49
X BOEIBU & EF AU AT AR I
BRE K>
EHGELT R

1% XA B R BOE <oy G IE AR, o] DLSEI AL Seisohs il 16 DL SE ) 2 4566
SEM, SR T TAE] ZNH. SR, BTN . BRI R 5 B 8N 152 m, 16 X8
FEIEER G S BRI T HRRE, A RS B E B AR BRR TSk I . WL A BRI H AR AL
WA BRLRIE. AL EIO AL B IR, MU T A R i M LA SN A, 75 5 R T P
FEAE]; BERLRINE 75 B ) I B AR R, B/ X3TeiE ot A ot 7 2w fil s
THARRF & R, B T4/ IR TeE ot e bR @ o A &R 2K & & TR I
AT DAY, BRSO Bk X OIS R & & TR TGk IG . ABFFUIET HF-HNO3 A R, F4
AT T 42200 T ESECTH L& S BUR 5o m . WA 4E R : B HNO3 IRFEIIIN K, & &Rk
Mok R B a1 2, RIRS RO PR G P s, R AR, R R AR e K S5 el s Bl A st ] 11
R, RBCEZN, &SRR IR AR IR H 256k, MRS (13.34 pm—1.37 pm), KEZ,
JRH AR IR R, G R ER (0.9 Gu—150.5 Gw).

AT Fk AR

E07-50
PR & BN BOLE M BE R VTR X BV BRI A 8 i 1 88 R M WL 4L SR 3R TR M
LAY NI RN = F -2
LB TR
2 R K

HRR AL AT SR SAR BT AR ST, € A fE EIUREOASE — A B H1E H SR B A3
MIESA, ATSCBlEIE R RHRAE R IR GG - I8 B0 E M e B TUREACK AR 5 B XA
JRRE AU, H SRy AR AT KA FERR _EAT BRI, B @ i e (1100°C) 73 2RI & B 10 X ila
JRAEAU A AR, W TT 7 ERERAT & RO E M RE R TURSOBYERE . J15AMERERIRE MO s B XS Bl
WIREIFLARGE T, i YOG R RER TR . BRERE™ & Fxt 2 ula BRIl 43 3 AR SO 2 2R 45 R T AR (5
Wi, B FUAERAG H R ERA & B T BRI 5L, 5 THTEN R, B e, B feieiism, Ho
PERESELS s WOLRUERT, B FALBRAMNY S = BRIV e, BERFE A BT LR 2 RS AL, RS T B0
RS, PO L5 R BUER R AT, AR, e d BB ES T 5 E AT BN A e A%
flesdt peat SEAL .

AR kR

E07-51
5 A RE B TR B M B 8 TR A SR BT DL S ) S A RERT ST
W MR YL AR
LRI TR
2R

SE A e BT HOR (DED) B AT vy S A B URA F AR 10RF s, R RO I SR A0 ) H T L 7 33 X AT 2 BOR T
Beo SR, € A RE R TUR ORI A SR FIPLE I ARG, X2 AT REIR T AU CHE . ik, A DA
e R R SO SRR, BETT 1R RE B T RGO S AL A RSO EE, b 1 LR RESRTT
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FOCAFPUER 9 B = il 1A 5.32 MPa. &kesh 5, PR &Ik 47.56 MPa, T #H[F =% % Nt
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E07-52
RATHEMEIHE T PFIRBOCEA S RER I FT AN RS TEMM
ZWEX. . BEFL EEAT
1. SRR
2. RNHE T K

BB IR S SRR BOR KA, A EREE M SR A7 S A R S 0 (0 G BE BoAR 5% 32 53, i A T i 2
71 (16G) M8 T M IS B ARV B S ERA o AW LURHC S TR A SO 4L, T ANSYS
FEEEBOtEMEERETN (L-DED) 2 i BAE, BhiaaRouik - WHRE % (FEM-CFD)
WM& 51k, L APDL ZufEscBlA2 sl T IOt AN, R G0t il A5t s R 1) 3477 245
Pl GERETW: WE KM TR R ERMERE S (16) Tt 2.3-3.7 fif, SN Syl
SR IO GEE DA, AN TulFERZ R 30% LA L, A3 2dmi e /4 S 8Uh T
M5, WUe B TES - K - IR EIERIE, O A BRI R A i T O R i ) T
SRR OB B SHE, W H IR 24 T Sl R L TR TR S 8 X
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WG NITEIZ A SRR A4k
i
TR R 5 TR 2

XL NITHARICIZ & @R R IR L R SRR}, FLER-RE AR (] UL PG 5 m] 30 IR AR AR B 2R dn AT
HA WA AR, 8% A I B MR . gl MR R R G AL s et il KA PR 1
Hol B VEREARER , JEILAFE ST . B AL B TREETT IR AR R A AR AT Bl 2 IR 7 B T fE
(EL L v BE PR 45 1 S AR AN 3 B PR LT IR R AR BR ) 0 FER P RSt . AN JoR 7 i8I LPBF SR ] %
AT AR5 B NiTiCuCo A1 NITiSn JE AL R &4k, ARFEILH 1 8 2 A i R & 419Uz i
TAEGH S AR ThRERFE, JFER TR PERE TS Ja RS ROWARAZ FIAS AT Dy, DS BN 58 3% (1 4 1
AU EBLE . i LPBF 4 ( NiTiCuCo Al NiTiSn J5A7 & G AR AT LA 2 G518 1 (K e f AL 7R Kk, T
HAMERE S AR LR AR Ge 558 TR S B A PR RE o AR T AOUAR 547 9 IR B A mT LA HoAth Th g
FrER) SMA S JFA7 2 S PR BETH AN 23R A48 T, TS TH AR 9 ThRe A5t AR BLFT Al 52
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E07-54
Btk AR PRI R - MEREXEST BT 7075 S8 SR TR R
FRA. H5E. BEY e KTR
(R MRPN=

AW TR HHEOER R R R (LPBF) &% Ti et AIZnMgCu & 4 Hh g R e i e 1. i 700 X 21 20 3t
B & e, DL AT AR E, 55628 DOx-AlgTi METEAR T K 2 VERE T BRI IR, 2t 1 W E
P IF) M s BV o 4 S5 L 5 R 45 A T 32 U P55 S Ik B . SR Ti et AlZnMgCu & 4R X
Y ZAHMERS, 45 H LT Mg-Ti b [51 R%52 1 ] 40255 MgALO WAL Ti 43 28 45 M i U U AZ ¥, T 523 LPBF
BEESESMBAL. X AT ARGE 8, $RHB (O JLRME SRS, 5] T It DOx-AlTi
FIER, A AIZnMCUTi & & S R BT+ 118% [ RIS o hir o 2 [ 2D 3 i 23%, SEBLBRIB M ik,
ARG C X L1,—>DO0g, G5 FEAR AN HINLE] . AN LI IE Mg-Ti B[R] 25082 A W0 RUE 8 A48 [l B 4%, i
C WA MM E 7 R R E M, 8 86 M IS8R A S RS & m [FPE R RE T Rnss.
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TiB, RN 3 AICUMg KA AHRHE BV AL 2 R0 $R ik G A RE AL 1 A
IR B A
L. _EHEARAED 3 QU b L A R
2. EMACEARY:

NREEFRGEEHLE AMO) T80 E BRfia ki = S RHEBUIPI A G0 DL Bk i A Ag
W R AR RSN 0 i A A ] S AT AT RR SRR E B 6. 2xxx &R AICUMg & 4 R
R ATERE, — B IZ ARG R ZHL. YL S AR S R BARARL . DRI R Sl HL s B S
Mo i S e S ) iE (AMed) A4, RIBFESHU TR AU SR %0 B s, 28T,
KB RFHIE AR A S AT AER KA IR SR AR 73 A AN 24 (1) e 3L, 3¢ S 05 o 2 T ) e 2050 7 - 7 45 2 L i
JEg e o A I8 TR 5 B A HICH 3.5% ) S NI VR EAT 43 38 &) JE TinR a8 A Ak A IR ke, IR L
T AR PKE I R ) AICUMg &4 LA TiBo/AICuMg E &R AT N SHLH] . X565 R,
Z A A 2 J5 1) TiBo/AICuMg A MRHE I R4 ()1 6 pht: RO LR R BE « A0 70 0 A L 45 6 1 g
(PIIEA GRS R A MR AL T B R A o A 7T 10 S ZEER R (1) IR k56 A AL 2R 6 R 1
TE R 3 50N 3.5% I EAANTE TR, TiB/AlCuMg &AM BHIT I i 384 & AlCuMg &4, H A
A T AR B A ST A SE AR S B R R (2) JRUSE TiBoAN K BORL A 51 N B2 3 i 1 oWl 45 48 i 8 20 1
AN S 7 A SR AR e e AN — S, A sk T i ER R B & SRR IR RN (3) [V S,
BT HIEFARAH ALCu R ~Fsk/s Hor A3 512 5, TiBo/AlCuMg IR s R BRI, PRk, FAR RN AH
PRSI BRI T 76.7%. IbAh, [EVEALHER) TiB/AlCuMg HIPiHism B4 m 1 33%; (4) AL
IR S, FREATORE S AR BUBCOR T IS, R E th £ =  R inAe at 1 R AR e K R,
SR e TR (5D KT B Ak R G R B A G SR, VA A3 RT DU Ak g i B AR AE B BT H
170, U E A o B A R R e R S . RIR, VA R AL AT DR AR AU BE, SeE T TR
e P AR 8 5 R ) O R

AT 1 kA

22



i [E 4R K 25 2025 E07. 3E#F ikl

E07-56
HFEE Fed0Co18Cri8Nil4AISTIS B A &t & R TPt 7L
BCERE. EAY AFF. KA. MK
e RH k%

A )36 4 R T [ T IE N R R SR I BE T, TR R B A A U A8 2 bR . SR
IR B HUBE R 2 55 DR 22 A7 2 G A & i A BT T I 0 B R Bk . AR 0 D Rt —Fhid
T80 R R (L-PBF) I ARMIHI T NigCoisCrigFenAlsTis Eili &4, % aSMUEHFR LTS
WO, RIS =R, FTEFER IR e &80, HAL RPN EMMRE, TR, &k
WARTE R EMIAIAS IR, FH7E P AAEBE I B T = RAT « A SEAR R ENSECR X R ELH s R 1 24 RE,
FLARACKE S 10 i IR 5ERE AT IA 811 MPa, FEARFE 290% [ ¥ I SE AR o TN A7AE e AT H AF B30 25 LBk
LSRR il T A AR BORAFAE), RO AT T Aies . B8 22 NI LU BO0E - X S ML 1)
EE 8 1% A R sl v 90 (29 1600 kIim3 531G AWM (£ 1000 kIim3.
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BT s R4 513E NiS8Cr23Fel0WSTi2TalNbl H& 4 bt H B4k a4
ERF. fTIE>
TG 4L Tl A2

AHFFERAIBOCE M RE R (L-DED) HR M%7 DO22 FHsRft & & PR 4 i, RGWTIL 1
il 2 I RE P & e A ARTE AL LR F oA MERE S IR 0 A I 2 . SEAREE SRR W], JIARGS & &1 1A RETR A
7 A IR E NIBRE ARR AL, BRIy TR DXkt 9 5 S 2 A T A A B, KRR 21 5 410
AR SRR A R AR = 2 WO TR B, OB AR AR AL 896 P 2 S B e
SR RIEN SRR, DR 7S ISRIILEI K vtk tAh, £ L-DED L2 A MR N 7]
ERTY BRI ROC B AR A N M 7 BRI 2048, IR R T DO22 MM i3l 115, %
= MK R, RA BN RS SEAF R LR T L BT R BRI R A
5. %079 L-DED % D022 HUYTIE sm ik & < MO A UG v R 42 PR it 1 S g R ALl
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WA & Ti-1AI-8V-5Fe &8 BMA LR E /1568
B A*
AR FIAG IR A F

A B KA 4 Ti-1AI-8V-5Fe (Ti-185) HKMLUSKREEAR E—EIE MRS S, FONTEESiE SR
T kAR E B B BE AL BEM G B A R PUs A 2D R S Ti-185 G4 B BERIIEAL, IR ]
SEIE SRR R PIIRATIT AL T Ti-185 A &0t & MgE R YT (L-DED) M iliti . B AR,
L-DED Ti-185 &< G B BE, VRTY i B BIATT tHAE G FLhr i it e A v 14 5 o Ti-185 &4 I TR X
WO R T MathS5E o A, BRIV TP 1 B XA o /H, RIH RIFIHATEENE (20%) F5s
FE (1042 MPa). BB KFKERLG G &P ER o A NIESR o M, HESWE T H et R
Simufact 1/j B A% L-DED Ti-185 & 4 (R BV AR AT B E LA, JEI B T M R SO A2
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E07-59
MR N IE X B FeNiCrMn R &6 B MAR R RiE /£ RERIR
WA, sl
e[ J5 - A B 28 B

12 L IS K HE P8 (A B S MR P E BESE Y T B 2K . ML T8 &4, 2 370l FeMnNiCr
G B OU R PERE . AW TR ATE X BOEIEL (SLMD HARKIE T Feg aNisoCrs aMngy 4 il 54
BEJE X SLM BB BAEHEAT T 3GERRIE (HIP) ACFE. 2387 1 SLM R BUAE (A E [T L A HIP X ke
OGRS PR BRI RE R . SLM S s & <29 FCCAH, SRR SR it b J7 1] 58 [ A2 K
FIRECR, Mn JCRIER R R BAL B . 28 HIP 35, RS B it IiIES IR, kR4 K,
BodiifkR, Mn TR . HIP ZBEATS GUhrsm A 2, SEMARH 17%M K % 35%, IRl d kA
BRINTRE S IE WL A LT . HIP AR BE R o O BUR L B AR Rk, RS e 501, 2
A B B A RO g P 2 R A
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3D ITENBRET4EHG 58 5 ArbP R 5 T RE RS M R R 9T
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3D T EVEESLMR AT AE NG 50 R S MR F I 53 AR SN L T VR RE I SR B 3 o ASSCHR Y 1 B AL
G M %, R T BRI AT i 22 - RS A R OW T T 5 o e Tz ik, WEIT 1 SRR AT 4
¥E 55 PAG-CFIGF Al 2 SRR ITENRIE . FRHIREE . JRIE . LR gERAR ) 85 T E 2400 J i 9 5 (1 520
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A 2 458 PRZhHBIRR 3D fTE CF-PLA E&MEIKINLIRERE
MER. TRE
R ALK R

NIRTFHE TR (FDM) B 4F 4l s SRR (CF-PLA) R EMEH AL & &S 124 qe,
KR T — P2 4 RSN BTN SEnE . R B B R BIIRENEB) 3D ITENF &, KRG T Z M.
Y 1A f Z+Y AR ARSI FT BN & FLBRE . SRIHRERE . 2R 4ERUn) 2 W )7 2 R se i . SR 25
KW, EERRRRS S EGEZE (Z [ Rgzlal (Y R BRSSO, 10U AR A RS TE I A
. F4EE S RO BT TR I B Z R RSN . 5 RIRSIFE ARG, RURIRBFE & B4
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Az Ay MR A INESERERAU . SRS, AW RIGUE T 2 45 S IRSIEIR T FDM 254
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B R R IBBEERTE 304L-Inconel718 X4 )& F R ST R L -5 i ik
gl XA MAEF L VM CL B L x(ar# . RERC s
1. JbstRHE R
2. T E B EAREEHLEARA B 7

Z MR 1 X T 52 2 AR B OC B, (H 2R S A K SR A AE R SO 45 6 5 P 55 55 Pk K
AT FECAAEAT 2SR S i B At B A 2 B8 FH 37 55 1 B IR AR AN 5 3044755 =il &5 4 Inconel 718 X4 )&
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8] N AFAE R 22 KARIRVE S L0 A 1) Laves . L-PBF B SEEG S5 a4 BR TR L, Iyt 720 i B
(&) 5Pk KER (R) 2 (G/R) KK, BEEHRA VKM E MRS AL, X FHAE R
TE R SE (PRI RI 2R Laves #H, MITITE L-PBF i 2 Hh 72 A4 SIS, N T X 2Lt 7= A, AR
PGB GIR E AR 2 HI7E I FUE DL T (<147.9x106 K-s/m2), 3454 L-PBF iE A2 i m A H R (G>R),
T RE U S AR A T BT R T, SEBL T ROR I R A AR A4, SR R T S T
TER T B U AR Laves A, M T ARG . AHFFEHR H AR 0 5 R S R e M e
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E07-63
Macro-micro structure controlled hierarchical porous copper catalysts via laser powder bed fusion and
chemical dealloying of a FeCoNiCu high-entropy alloy
Xueteng Zhu, jili cai, chao cai*, yusheng shi
Huazhong University of Science and Technology

Hierarchical porous catalysts constructed via 3D printing and dealloying, utilizing high-entropy alloys
(HEAS) precursors, present new opportunities for enhanced catalytic performance. This study reports the
fabrication of a hierarchical porous catalyst with a controllable structure, where the macroscopic framework is
derived from a triply periodic minimal surface (TPMS) model of a FeCoNiCu HEA, synthesized via laser powder
bed fusion (LPBF). The introduction of microscopic porosity is achieved through a subsequent dealloying process.
Post-dealloying, the FeCoNiCu HEA surface is adorned with adjustable Cu submicron rods, with an average
diameter ranging from 280 to 820 nm. The sample exhibited an 8.6-fold increase in catalytic activity for the
degradation of Rhodamine B compared to the pristine FeCoNiCu HEA. The catalyst maintained nearly 100%
degradation efficiency after 50 cycles. This approach integrates the inherent high catalytic activity of HEAs with
the advantages of hierarchical structures to facilitate mass transfer, thereby providing a novel paradigm for
developing HEA-based, high-performance porous catalysts for sewage treatment processes.
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K 4E47 iiAs, (AR SIEREE BA R XK, REHIURRIRE, IS T BE A R A .
KO R AR R 4 il (Laser Powder Bed Fusion, L-PBF)f&E CM247LC HR M H, BB HGEmX /N, Al
SEPUHRR A SR SR L34 o SR AN [R] A A [ PRI AR, (R AR A SO SZ A5 IR B e s R 0 SR b T2 30 (e
SR -5 5 i A ) AR 1) (B B <001> X 1)/ | 7 ) (Buiilding Direction, BD), <111>//BD, <110>//BD)*H& &
X SRR AMME A K S . S5 R R W], SR AI<001>//BD HtR G R AR 5 S5k 5t A 1045 5 X A B ) kL )
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AT Tk AR

E07-65
A X S BT XN R B SR ST S DL BT 5T

FERT. KEE.

R4 1 i B R S

Refractory high-entropy alloy (RHEA) has great potential in the field of hypersonic vehicles due to its
outstanding high-temperature strength above 1600°C. However, the intrinsic room-temperature brittleness and
high cracking susceptibility during laser additive manufacturing severely limit its application. Thus, this paper
aims to investigate the crack formation mechanism and suppression method of the selective laser melted (SLM)
RHEA. Taking the grain boundary (GB) characteristic as the breaking point, the crack formation mechanism can
be clarified by establishing a complete relationship between the crack, residual stress, and GB characteristic. On
this basis, an idea of modulating the GB characteristic with the addition of B element is proposed to
simultaneously improve the printability and high-temperature mechanical properties of the SLM-RHEA. Our
findings will lay a theoretical foundation for the fabrication of large-sized RHEA components via SLM and
promote their applications in the field of hypersonic vehicles.
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Friction behavior of Ti6AI4V fabricated using wire arc additive manufacturing with magnetic arc
oscillation
Ying Cao*

Ningxia University

In this study, Ti-6Al-4V alloy was fabricated using wire arc additive manufacturing with and without
different magnetic arc oscillation (MAO) patterns, and the friction behavior of as-fabricated thin wall structures
were comparatively evaluated. The relationships between friction characteristics and microstructures, including
grain orientation, kernel average misorientation (KAM) and grain orientation spread (GOS) and elastic modulus,
were fully explored. The results show that the magnetic arc oscillation, including both arc oscillation along the
travel direction (AL) and arc rotation (AR), can bring enhanced wear resistance to the alloy, which mainly
attributes to the string effects on the melt pool and subsequent grain refinement for the microstructure. Meanwhile,
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it is found that the different locations of specimens display various wear resistance performance in where the
convex band region is superior to that of the parallel band region. This is related to refined o grains, increased
grain boundaries, enhanced dislocation density, reduced elastic modulus, and increased elastic deformation. The
research outcomes are beneficial to understanding the wear mechanism of WAAM-produced Ti6Al4V alloy and
further fabrication process optimization.
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Corrosion and frictional behavior of Al-Zn-Mg-Cu-Sc alloy fabricated using wire arc additive
manufacturing
hong yang*
Ningxia University

This study evaluated the corrosion and friction properties of Al-Zn-Mg-Cu-Sc alloy components prepared by
wire arc additive manufacturing (WAAM). Through a systematic analysis of the correlation between the corrosion
resistance and wear resistance of the specimens and the microstructure (including grain size and grain orientation
spread, etc.), it was found that the introduction of Sc element can improve the stability of the specimens in a
corrosive environment to a certain extent, and there is a difference in the average friction coefficient between the
specimen deposition direction and the welding torch movement direction. The mechanism is as follows: The
introduction of Sc element forms the AlsSc phase, which serves as a heterogeneous nucleation site and causes a
pinning effect to refine the a(Al) grains and increase the number of grain boundaries. These structural
characteristics promote the formation of an oxide film on the surface of the Al-Zn-Mg-Cu-Sc alloy, which plays a
certain role in hindering the reaction of the alloy in the corrosive medium. The difference in friction properties
between the two directions is inferred to be due to the differences in grain size and orientation spread in these two
directions.The research shows that the main wear mechanisms of the alloy in a dry friction environment are
oxidative wear, adhesive wear, and abrasive wear. This study reveals the corrosion and friction mechanisms
of Al-Zn-Mg-Cu-Sc Scprepared by WAAM, providing research ideas for improving the performance and service
life of wire arc additive manufacturing components.
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Fused Deposition Modeling (FDM) is widely used in advanced composites manufacturing due to its low-cost
and high-efficiency production. However, conventional sandwich honeycomb structures have the limitations of
interfacial bonding between panels and core layers, making them prone to invisible separation even structural
failure under external impact, which reduces their energy absorption effectiveness. To address this issue, this study
utilized a dual-nozzle FDM 3D printer to integrally form a sandwich honeycomb structure. The panel layer is
fabricated from high-strength carbon fiber-reinforced polymers (CFRP), specifically PA6-CF, PLA-CF, and
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ABS-CF, whereas the honeycomb core layer is comprised of lightweight thermoplastic materials, namely PLA and
ABS. The study systematically investigated the influence of material combinations on structural performance. By
employing low-speed dropping hammer impact tests, the peak load and energy absorption performance of
structures with different material combinations are obtained. The results indicate that multi-material printing
process-promoted the fabrication efficiency of composite structures and enhancing the impact resistance
compared with the traditional counterparts, which provides theoretical and experimental basis for the development
of lightweight structures in the aviation community.
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