Fat ESM
2016 4F 8 A

wHEERMMSIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.45, No.8
August 2016

R =4 RS F FRARMERIER

B okt FERE FAR, HE5e !, B4 EiF’, AFE’, AR ?
(1. dbmifis s TP AT, dbal 100024)
(2. dbxz @RS, dbxt 100081)

M OE: N T EAIMES R S AR A RN E, ARSI TR R S, FRIAT TR . B
T —HABBIR T BUE:  (SPFIDB) SRl #% &8 =4 SRS MR 5k, XA TR SR EEME R R LR
Je LK), R SPF/IDB L&A — NG A il 4 7 &AL, PUIARRL ., X RIS SR () 4 J8 =4k S5, B0 E
TLEMTATH:, NéeE =4 miBRE SRR & TR T — & BIRERAS . X EL i 1 A s Dy BB RO T
SPF/DB & il & J7 v M 4F s FIAR A, X & )8 AUBR S B R R R BT TR B .

XA SRR ANE BT BB RURY O R

FEESES: V2149 XEKARIRAS: A YEHRES: 1002-185X(2016)08-2189-12

B LR RAT 28 1 RAT B kR =, X AT
AN T HR SN (R ok kR 2 kAT
A BB 5 DR, 7R RIS 2 DR
P EE R G R = o a5 RO R e R ) I i A
X 5 SR A AT RN, U B 5 ) mT T i3 e 8 5 T
RATRRII KRR SN . 4B =4t SR S E R —
PR BRI R 2 IR, RA T LRI BT,
£ 2000 /47, HIG R A, G Evans 4%, SIHF
KE2H) M. F. Ashby #idz. FREFE T 2B 1) L. J. Gibson
HARE NG SR Y, LT e B b = 45 )
WIS LR, R RSE RN 2, W 1 FR.

Bl s S AEM RN = 2k s B 45 )
Fig.1  Building truss structure and three-dimensional lattice
structure of metal: (a) the construction of a
three-dimensional  lattice  structure and (b)) a

three-dimensional lattice structure of metal ©!

It HEA: 2015-08-10

5 mRM R, 5 Jm R g i B A AR
BTS2 R R SR S5 10 B L 7 e 4 A2
WRE, FEMEMRRLETTIED. BRER
W R SE TS, <R VR I R AR AR e T R
AR, (R =2 RS O SE Bl 2 M T RESR A T
BRI E, FIanseh. MEE L. @R, @<
S5, WEFUARWT, =Y R S A AR I R S
HUACRI T 5. R = B A S TR,
S 2 DNREN) 2 RS R, AR R K BCEDRIN A, X
A DL 2 2 I RER R, SEBL T AR -DhRE — R AL .
PRI, < Ji =4 s B S 2 G5 AN DA R B A TS (T —
Rt R PIM R, JFCAIFIR M T AT de 46
1, GRS BRI B, R
U MRS, R BEEE R AT DR IR RE . iR T
B BRE . VMBS, BATZME.

5 b AOMT SR G5 AE EAE, R A R 8
TGN T e ML o PRIE, TFORFIMVERE . A R
(K 45 759 — ELR T AL H IR T 10 H AR fEARZRIR S, £E
X < Je = 2 R R 5 A ) 8 D5 Yk SRR AR EE 23 B 11 2
b SR TR ORI HUER T Z (SPF/DB) K
] #5 BR o < A M T R AR R G R I T i, X
AR FAN R AT T R B .

=Y S PR 2

AR R T MR B 45 5 AT B A R A
WIVER R B SE R AE S0 AN E R BRI D IR A

TomE A

{EHBN: B UK 5B, 1975 44, L, WIRR, dbatiiastilids TV 7, Jbag 100024, HiiE: 010-85701254, E-mail: zhao6833@163.com



© 2190 -

WA ERMES TR

i 45 %

Bl AHPE Z A R X 5. FEARITE: SRR
B U B AT B 0 B 0 A2 R 32 3 B L AT
IEEOR, WA RHEAN G m B B TR s BB
ARHRIRT B0 A TR 4 ELAT, T VLR A B 0 TR
RASFII A T TR PR A0 TR R A A K 5 HL AN s R B
ARG, 77 A 105 < J A T VA A R G TR
RN —, JERIEA A 4 g = o s i 25 126
HEZH WML &7, —4E(3D)-Kagome
2 VA % G S A A AN R, 2R

W3S, R B2 ) P 45 R 91 55 52 B 50 £
S5 FE I UM DG FR, AEARNS 5 BERRARET, RUFEMS
T P9 b DR 5 R T 21 56 BE EU 45 8 R IR 4542 T A )
Sy 2N SR L DL B A SR gl B2 g
RUBESE A L, R g 2R R 1) 4 I e 23R JZ 58, A7
1EZ R o (H i T2 e B8 F IR EX T, =5
iR SRR, MR ERE K, 8 SIS
TERFEZE . EFHTLERER TR R,
XA R AN 2 R B SRR, RAESE— A 07 R
A RIS be, & BAE AR RERRI,

2 HIBERFAEMIZ

ST VEIIR R, 48 = 48 MRS5S O BN
TURIIA L, BETUE TR T 2R % 053k, A FISER mifE
LR AR, S AR SN, B SR
AU b 6 7 R A s R I PRl
Wb AT AR . AR R T B AT IR . = 4R ik,
Mg FrR& VL. BIRPHRESE

a Diamond textile d

Tetrahedral

Diamond collinear

e

- . Square collinear
Three-dimensional Kagome a

B2 REGE I
Fig.2 Examples of lattice truss topologies configured as the cores
of sandwich panel structures: (a) tetrahedral lattice,
(b) pyramidal lattice, (c) three-dimensional Kagome lattice,
(d) diamond textile, (e) diamond collinear lattice, and (f)

square collinear lattice™
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Fig.4 A wax or acrylonitrile butadiene styrene (ABS) polymer
pattern with gates, runners and vents attached. The pattern
is coated with a ceramic casting slurry and filled with a

metallic alloy?
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Fig.9 Bilinear metal lattice structure: (a) square orientation

(09909 and (b) diamond orientation of solid and hollow
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Fig.15 Process of lattice structure sandwich after metal wire
weaving: (a) a wire bending device, (b) an embodiment
of the truss core sandwich panel, and (c) an apparatus for

fabrication of a truss core sandwich panel %
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Fig.16 Structure fabricated with wires: (a) straight bulk octet,

(b) bulk woven Kagome, (c) circular spring Kagome,
(d) hexagonal spring Kagome, (e) dual wired octet,
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Fig.17 Medical titanium alloy three dimensional lattice structure

fabricated by selective electron beam melting: (a) spine

bones, (b) femoral stem, (c) skull bone, (d) acetabular
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Research Progress on Fabrication Methods of Metal Three Dimensional Lattice

Structure

Zhao Bing®, Li Zhigiang®, Hou Hongliang®, Han Xiuquan®, Liao Jinhua®, Tan Zhunli?, Bai Bingzhe?, Bai Lishuo?
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Abstract: The research progress on fabrication methods of metal three dimensional lattice structure is introduced at home and abroad, as

well as the characteristics of the methods. SPF/DB (Superplastic forming/Diffusion bonding) process is proposed to fabricate metal three

dimensional lattice structure, which regards the lattice sandwich structure as three-layer or multi-layer hollow structure. Typical metal

lattice structure including pyramid, tetrahedron and X-type are prepared by SPF/DB in a heat cycle, which validates the SPF/DB process.

The characteristics and advantages of additive manufacturing, plastic forming, SPF/DB are compared and the advance of fabrication

methods of metal three dimensional lattice structure is forecast.
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