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Characteristic of highly porous foamed titanium with
netlike structure
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Abstract: The foamed titanium belongs to the elastic-brittle material, and its compression curve has a hackle-like plateau
and rise slowly. The terminal strain is quite large when this plateau ends, and the stress—strain curve in the densification
stage is not so steep. A sort of reticulated foamed titanium with porosity of 85%—90% and pore diameter of 1-3 mm was
prepared by the organic foam impregnating method. The results show that the thermal conductivity decreases markedly
with increasing porosity for this foamed titanium, which performs a good heat-insulation. The room-temperature thermal
conductivity of the sample with 87%—89% porosity is 0.4—0.8 W/(m'K). In addition, the sound absorption coefficient of
this foamed titanium is also measured in 200—6300 Hz, the first resonant frequency occurs at about 4000 Hz, and the
sound absorption coefficient reaches up to 0.9.

Key words: porous material; foamed metal; foamed titanium; characteristic; netlike structure

MREE 2 MR RE M2 IR, FINEAT R RN B . RIRER IR S i
T e RS BB, R DRSS D RERS SR T, BRAAERELE, DL, AEREENIPASTSE ER
PRl NAIRHEAR IR T B AR, fil TER il oe R, AR, BiR. EHE T
PEREWEFCHRINAS T = el A TR A, HATER M 1 H, R 2B A A e o 3
SRRAE SN A I ETE . RS AR ST T RGN RS

EEWE: JbatliBE SYHE fCERHURITH (XK100270454); LR INAIES: C14 SR H
Wis HHEA: 2014-08-27; 1EITHHA: 2014-11-15
BIEEE: XA, #B3%, Wit fif: 010-58806024; E-mail: Liu996@263.net



1026 A G A R

W4 B K e s e v, FLA S Rk, R,
il 84 YL AR L oA B TR e, AR T o Y T kel
WK, BT EEEAR KRR R, mA,
CURFF A HH ok PR YL A R 1 it PR LR — AN v, K2 AE
70% LA RS20 DR B R RS AR i, (HARAE 80%
DURUS20, ok, AT TR T 20 4% = 4 IR
EREOWTSE, B ERALRIEIN, AT A
T ER Y e N T

TR 4B Ik BERF ST LAy 2 vk B e Ry S AT i
FELARERPRF ST T, 5 T LA A>T AR 1Y
HAT, WHEAEK RSN FH 32 2R KA & 2 LA
Bl VBT SR 5 S SR SR R RN 5 T AR,
WFFEHREEFLE— R AE 75% L R0, T4 4 TR
B, A IR 2 O AR AR D

FH T A AR ER 1 S B T AT B AT AN R 1A
R AL DL, AR BN ILRR G A S AT
FHAF TR RFIE . HAT, S SRR 2L 1%
RGeS, T H SRS, SIPERE. LB
PERESE T HIBF R EL D, G REE WARkiE. A T
SCREE ) W TR, RS ERE T TR
1A, A RIFISERME. ASCEERHETH br
JHCE SR P S T A PRI SR 9T |, AMEA AT
BESRAGIE e A O I SR 1A i FL R, 1y L nT LA
BRAA, WD IEEE Y, BRI, HAT R4 1S b i
Mo ST ARG B R M N 5 75 . IR
Wy e R R FE AR R R, AR S R
He ikl 4 T i fLR PRI R, 78 PRI 4 2
PNV A ) T ARl {0 B~ 11 O T REA OV, X7 NS ) A (K RIS
SIRPERE LR R R S S AR RE— IREAT THIE N
Wi, SR T G SEERN SR,

1.1 GRIREKRYHIF

AT R R 4RO LUK RISk TR
TR AN T s YRR

1) FEAARIEFE

IR T EE LU TG T (1 5 & B 2k
1, B BRI i AT 400~600 CAidy, SEB#R
W HOE & TR G ol AAE 800 C AL RyRRES . T H.,
AR FLBR G 1) 2 B IR B L R S 3R A5 . [,
ASCA R o i I LI R BRI AR SR E A T2
IHEAA

201544 H

2) ¥
JEORERFIRIEE /N T 40 im0 e ZUBR00 1 e i 45
W, Ll 75:25~85:15 AEBRBEHL PR ],
B PIR G B RIS . BIRGHAINSER R
L1 R4 745 e — e Lot il ekt , melbelh . 4
JERD RRABEARFAFIRE G AT N 1:(1~3). 7o it
YAy ), R AR SRR AR I FLRR T, R 2
RIHEL, AR THAK B G5 P 2R IAME, i
TR AT RN, 1 56T 80 CINRLEE N
P 2h, SRJGTE 120 CHREE FHT4 2 he HER TR
(R FLBRZS R A 7 T TR R AR R B AR 4L

3) FERK

W HE A5 FOERAARE: 8T A T e R R
AR, SeAEEIRQR5 C) FiE S Bl ks 1 /M T
5X107 Pa, F¥FEH 30 min IR FHE 2 120 °C,
TR 2 h, RESHM S R IA B/ NE I AE 1072 Pa )
Ko ARIFIER B EREFIBAT, a0 R THE O
HREWF: BLS C/min MTHEER R B 120 CHe
FE] 400 C; LA 2 C/min (T HEE FOK R B
400 CHEE ] 500 C, FEFERZI2N 50 min; #:45 F
Pl iR AR = 3 800~1000 °C, ARG AR 2h LU E. 58
G RAUE, DRFFEASA A 120 ‘CUL R AR LA
V(G S | L P ) I T PN e R PRy Ao
REK

B Pl =PRI IRER N e

Fig. 1 Morphologies of 3D reticulated foamed titanium:
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(a) Circular sample; (b) Microporous structure of pore
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Fig. 2 XRD pattern of foamed titanium
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Fig. 4 Fracture morphology of pore-strut of foamed titanium
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Table 1 Parameters and testing results of samples.

Pore-diameter Mean pore- Mean  Mean thermal
Sample . . .
No range/ diameter/ porosity/ conductivity/
' mm mm % (Wm K™
1 1.0-2.0 1.6 87.0 0.8
2 1.5-3.0 2.2 88.6 0.4
3 1.0-3.0 1.9 87.4 0.6
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Fig. 5 Sound absorption curve of sample
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