Faet  FEOM
2017 4% 9H

mEERMISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.46, No.9
September 2017

MARRRET ZN RS LR

't BEHY S o

FRE ' TR HEH? BRE?, ZEE¥R’, E O3
(1. PH%AZIMARH, Bevh Phe 710061)
2. It B b &B L2 M ERE ALK =, Bk i< 710016)

(3. 4% 404 HIR A A, HN Fipx 732850)

B OF: T TR RERFEARE RN AR, BRI SRR, S T SRR
Hlg TEE O, R AR R LR E>100 pm, HEL5E A 1150~1300 CZ M % ., Fh e REx ], A ReR
SRR S 87.56 MPa, ST+ AL HIFE LB RE R 115.20 MPa, SRJEIRE T 30%. IR 4 i S S AR 2
PERE I AW 9T, 1930 7 OIS0 R AR 2 T A58 &, ) S 9L 3 WA 22 LA Rk 1 2% SR TR0 22 FL A R 1Y

Y
KEIR: WA &REZIAMEL: BEERE; BRAH
FEESES: TG383 THEAFRIREE: A

MEHS: 1002-185X(2017)09-2684-04

98 Tl PR A g, Rt 1 R 2 ALK
BHERBEED , R T &8 2 fLARAE A2 IR 3 R B 22
S A, BA RO T 4 )8 2 LA Tl R
Fé. HAT, xb<eE 2 LM RHK EORBOR B R, BI 2 8
MeRw, MR, B8 IiE .

CHBAERN, BAMESE LTZRREEES
FLAPRLE B 3R 2 BT B R ORI, TARXT
wREZAERIEREA B M. Akl RS
SRR, (Rt e m A R A R L
e )E 2 MR R AR TR IR R B B A LR
R, DR E e 45 T2 R 4 8 £ AL A R 4% 11
R

A S A R OB R K R TR £ fLAE SO
PV BE B S

1 X @

1.1 BRRERSE

S EH 3 FARIES K 316L AFEMm AR, H
T2 %4y (i & 43 $, %)~ 17.73Cr, 12.12Ni, 0.87Si,
2.49Mo, 0.08Mn, 0.024C, 0.004S, 0.010P, 4 & Fe.

H T ol B % %A @53 mm>2.3 mmx1000
mim, 33X BRI PR BRI RE B R v S5 R T BOR
% (LA NE D,

T (10 78 85 7 e B = 77 160~ 180 MPa, /&

isHER: 2016-09-18

Isostatic compaction |—>|Sintering|
\ 4

Sample <———|Handling|

1 PR T2

Fig.1 Preparation process of samples

5 min. B RS 45 IR R FIZE 1000~1300 C, {Rif
ff1E] 2 ho
1.2 HEMEIE

I RE 23 Sl DR AR S AR 1 b TR R A % EY
100 mm E A &

%S R I AR v T 2 B GB/T5250-1993 1 14 i%
B gk & JE MR AAGE R 1 ) K bR, S hRdE S
FrbrE 1SO 4022 %5525 . FLAZ MR 2 i GB/T5249-1985.

F W2 (SEM), i JSM-6360 LV K Nova
Nano SEM 230 37 & it 4714 FL 55 W 58 0 A 1k il loe 45 1k
FE TS0 S W 2 2R 25 0 o B B I R LR 56 T v &
% CHR[9]-

2 HR5HHE

2.1 MARMZAERFEENRNE
AR AN AR PR REDIAR, e 1 IR Py B Al

HEWH: EREREAESE (50674076); EFEEFAM T KETER] (“863” 111D (2012AA03A610)
1EZE M. domke, 5, 1978 44, ML, S IR, WIbE LBk, B Piz 710016, Hi%: 029-86231095



%59

VERRSRSE: MR R L2068 £ FUMRHE RE RS2

* 2685

3 AR T 30 1) AN B5 A0R A VA S5 B 1R T S 56« 3 Tk
KRV . AR RS WL 1 fir. 3
oy RS E 2 fiw, B 2a AEREH A, K 2b
MARSH —EENRERK, B 2c HERE K.

PLEIR 3 Bl ACH R ENEAT T 2 JLA 1078 5
ERE, dRwmE 3 s, R E/RHE 2a. 2b ¥
KIRMIERF I, W IE 3a F 3b, El 2¢ ¥ oK K
SEUTF, LB 3. K AR R il M A 32 EECUR TR R TS
FiFE. MR, AT ESSH. K 2a A
HKIEM AR B 20 MR EH —EEMERE, XHFH
A il IR A AR T /N, UKL [R) 0 A 22, R MR i B A1 o
BRI FE R I, PR TR S R AR R TR
BB A (LB 3). M Z AL B 7 TH 5 e,
REEDIR . JEIA 110 s/50 g FAZE 25 EF 2.12 glem® (¥
K 2¢c ¥y K .
2.2 BRES|SFANZILEEFRENZM

B4 2k A, B 2c AR EARFBLE <A T
FEMOMFLEE M . BT R, S BR4E B4 s A A
SRR B AR, BT, HE, H
TARGBIM B P& a5 . SRS A TR,
1E % FH 7K 35 A5 1) A9 Bt 7S T 3 G b 7 R 2% TG S A —
JEEAIE . BRI S, MR EURLRE 4G B KR R
SEAFANZ AL R R, B4 AN EE ., BN

ZAMBHER A BB NS . (HRES KA,
BEIAHINZ LM TEREAE . ST, W
b e, Rk, Haebeat BB b MRS =
SHEAER, Hb T EERF SR, WItE R
PR, B R SLET B, MR ARG, BE
BEAi iy, BRI . X TR K 5 A ik i o A R
&, RAERE, RE KNSR B R Ed
PERE -

T R Ry R I 45 1 R B 25 35K K, FLIE AR B3
BLARA, R R LOREGE B R I B et e
BERURE 18] e 45 3 Ky AR 1 B U AT R A A 27 )
BT, RS L PR AR, Redid RN pR, BfEkE
5 A 1 RN L M RE AT B 0 T IR RR ORI AL R
S5 APPSR A SRR 1) AR EFES T I RG24 i 7
WA be 45 SF0RE A N 554 S SR RRAE U 2) 2
o AE Y, GRS AR AR, R — 28 T R A

F1 SHAFERHM R T ZHM

Table 1 Process properties of three types of powders

Particles Apparent -
Morphology size/um  density/g cm’ Mobility(s/50 g)
Sphaeroidal 100~200 2.59 70
Subsphaeroidal  100~200 1.99 100
Dendritic 100~200 2.12 110
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Fig.2 Microstructure of original powder: (a) sphaeroidal, (b) subsphaeroidal, and (c) dendritic
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Fig.3 Isopressing formed porous tubes: (a) axial crack, (b) edge-dropping, and (c) perfect sample
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Fig.4 SEM images of samples sintered in vacuum (a) and

hydrogen (b)
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Fig.5 SEM image of sample sintered at H, +0.2wt% NH,4CI
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Fig.6 Effect of sinter temperature on maximum pore size
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Fig.7 Effect of sintering temperature on permeability
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Fig.8 Effect of sinter temperature on tensile strength of porous

metal support
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Effect of Powder and Sintering Process on Properties of Powder Metal Porous Materials
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Abstract: The effects of powder, sintering atmosphere and sintering temperature on pore radius and permeability of porous support were

investigated. The formation process of the support layer using metal powder was obtained. Results show that the average particle size of

initial powder is >100 pm and the support layer is sintered at 1150~1300 °C for 2 h. Ring tensile results show that tensile strength of H,

atmosphere sintered sample is 87.56 MPa while that of an activation atmosphere of H, with 0.2 wt% NH,CI addition sintered sample is

115.20 MPa, which is enhanced by 30%. The effects of sintering temperature on mechanical properties of porous support were also

investigated. The relationship between density of porous support and mechanical properties was obtained. The relationship could be used to

forecast the strength of porous materials by testing density of porous materials.
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