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Study on Preparation Process of Powder Rolled Large-size Porous Titanium Plate

Zhao Shaoyang, Tan Ping, Li Guangzhong, Yang Kun, Liu Xiaoqing, Wu Chen
(State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; Using hydrogenated titanium powder as raw material , large-size porous titanium plate with uniform filtration

performance and width more than 400 mm was prepared by powder rolling and vacuum sintering technology through

optimizing the feeding and sintering process.

The experimental results show that limited feeding can achieve

quantitative feeding, which can ensure the uniformity of feeding. The pressure limited sintering can effectively prevent

the warpage deformation of raw material during high temperature sintering. The filtration performance of rolled porous

titanium plate is good, with the density of 2. 85 g/cm’, the maximum pore size of 37 wm, the air permeability of

150 m*/(h-kPa-m’), and the filtration efficiency of gas dust with partical size more then 5 pm is more than 99. 99% |

which meets the demand of large-size porous titanium plate in filtration industry.
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Table 1 Chemical composition of hydrogenated titanium powder

C H 0 N Fe Si Ti

0.013 0.019 0.25 0.014 0.02 0.02 Bal.

L& e g m R e A £ R
MREMARELML, FRELHIJ12 3000 kN, T AR
2 200 mm, ZHEHLEAAR 400 mm, FLAR T
500 mm H KA &, 3 E 7 Rk, 78k R EL I
i, Y AARERICK O B v LR R m, LA
PRELAR AR T TC I 2B A ARy A IURL BT o 0 K S
R E SR B, gl By RGN, B AL
MR 1.2 mm, KBEF 4.5 m BZ LA BB, #LIFI
BN 1.6 m/min, FLEREERIA 0.3 mm, HL#| 124
41200 kN, HEEL A 09 BRBHI) BEELAS A 430 mm x
1000 mm AYARAF,  FH 4 =6 Rl Il 450 A= B0 4R A4 9 T 1)
¥, SRIERE ARG be g b B b b AT BLZS bR 4, e
SRR 1100 °C, AR 1 h,

H: T Archimedes 522, FH XS205 4387 S0 8
AR S BB EE . LB (GB/T3850—1983) , R4
N/XB0305—2000 F5#, & H] Topas PSM165 L4245
DUASCIN 5 A o5t ) e RALAR 00 i 1 3 R
JH AFC-131 # TOPAS Z LA B/ [ 40 B 5L 5 5
Z: i ENT79—2002 Hr o il 245 it 9 R 25 — I o DA &
NGB

2 &HR5iE

2.1 R#ETTRIZNT

SIRMAELR LR, FLHT PR Eh i
B, ERH MR | FLAR GBS R E M, 2
S 2P TR (O SCE N R ™ o ARG ™
LA P 5 ZALBRIE B SRR BN 0.976, 54
BHAERE B A RECH 0. 816, FIRELEH DF5 i
THLHI PR

P = B, [BoHert Rilo te) ),
e 2(u — @) h +uR(a, +a,)

L POBARELBIBIETT; 0, A E K BALEL ]
FJ1s B AR MG ;s h WA R H AR
B e MIRHIREG RGPS w B ARIESE
Z IR E SRR o FELH 0 A ELR
eI fh; @ iR . (L) dn I, AL
F14 V52 FEE MR 6 % B o L o P 0 2 s, L g B
A LT AR IR R %85 2 Fy 1 i 14 m
BSAHL BRI EE b (35

o R

h = (2)

P2y —1
P

P« HRAS; p, WELKE WA E L p %L
AT R A FA S 3 s A O SE A R % INS(2) AT
UL, By AL ik ALt A0 0 R JEE 5 e A A 897 T
FLARCEARBUE ™ 54 SR ORI S R0

TEA AL 3 b i 2 OB i L A b, 20
TORUEMI R REZESZE | 150 $th i 326 k4 4% 1] 1) 28 2 X
N, A REEL] v B AT B HORE— B B 4
S HE ARG O, L i R A2 v T el AL
HH A RIS AR A I B0 o I B IR =53 S ik
HHIBRERT ) pR PRORE, 7K SP- AL A A e h >R i ] MR
JraX, T LI R A R A
LRI B bR AELAIL, AR BT 1 5L
T LIR FH A2 AN Ta Bz i H el 3 sk r X 1l
P& b FroR gL RTE LR I, K BEL S AR AL
BB, R PE BN IR 25% o XL Y
AR T, A BLAL I Y 2 AL B AR AE K T 1)
BIREAYL), JBERIEIK 15% .

ORI A TEEL T th i FLAR 4R B — 2, BEE AL
HREEZh, RyARAE BB AR T AL AR 3 I EE 45 )
A sh T, MW EIETIRARARSE T, mA 2T RIE.
HEB | S ity £R o A 2L 2SI DX R R R 52
B)_E I AR JEURL B F B WA B BSOS, A
WK . BEE LTS R AT, BoR AR
BN, HESCRE AW R, Xk SR ALY
SRS, A B AR X LA = A — R
ELAR AR B O, ATk B 22 OB R A IR X,
LA 1 22 FLARORE 14 P2 JEE AR AR N B8 A0 o i3k o A
] A R T 50, Jo ik DRuE e RUE FR GE 1 ) A oE
{5, WARMEAS TR PO, XEERRA
FARSE A AR AR E H H— s, [, %



Bk T 3 R
22 Titanium Industry Progress 38 &

Feed free |L

Baffle 1 flow zone Baffle 2

Feed bite zone

Compaction area

2100

1800 F
1500 f
1200 F

900

Rolling load/kN

600

300 F

0 30 60 90 120 150 180 210

Time/s

B 1 FiE A R R AL T & R ) A ) o
Fig. 1 Schematic diagram of powder rolling with intermediate
free feeding (a) and on line monitoring curve of

rolling force (b)
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Fig. 2 Schematic diagram of powder rolling with limited
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Fig. 3 Free sintering tooling (a) and deformed porous

titanium plate after sintering (b)
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Fig. 4 Limited sintering tooling (a)and sintered porous

titanium plate (b)
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Fig. 5 Differential pressure-flow rate curve of rolled porous

titanium plate
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Fig. 6 Filtration accuracy curve of rolled porous titanium plate
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