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Effects of process parameters on the gelcasting green strength and sintered density
of stainless steel

LI Yan, GUO Zhimeng, HAO Junjie, GAO Yuxi

Institute of Powder Metallurgy University of Science and Technology Beijing. Beijing 100083, China

ABSTRACT  An approach for fabricating sintered stainless steel with high green strength and sintered density by gelcasting was pre-
sented- The effects of gelcasting process parameters such as monomer content, ratio of monomer/ cross linker in premixed solution
solid loading of slurry. and initiator content on the green strength and sintered density of stainless steel were investigated- The results
show that the appropriate process parameters of 3161 stainless steel gelcasting are as follows: monomer mass fraction 18%—22%,
ratio of monomer/crosslinker 90:1—240:1, solid loading 52%—55%, and initiator content 0.8% —1.4% (based on the mass of
monomer ) - Under the above condition: complex-shaped stainless steel parts with green strength more than 30.0MPa. sintered densi-
ty more than 97% and mechanical properties slightly less than those of parts by metal powder injection molding (MIM) were obh-
tained -

KEY WORDS 316L stainless steel: gelcasting: complexshape: green strength; sintered density

Bl RSN S BrE AL AT R A e VF
L TRGURHA AN (B, AR
RN v A GERY A 4 s R
B TR SR U, W TEAE — & RFR. (B 50 KA
S FE S B R T AR5 52 2 TR 1 T B V3 e
Byt BORE 5 4R A5 5 2R B 4 (ELTE 5
T TR 2 TR ) 60~ 100 iy B WL (B35
i B M IR R U e R
kS HEA. 2006-09-30 {&[E HER. 2006-12-14

EEEIA. 2= #1979 ), 2, Wi gu Ak 2 AR (1959 ), 3,
Rz LA

P8 JRI IR ASE A R T 2P i) o B 5 DRI W s 3 S e T e
IR PRBR RS, 3 HLAE P K, A iyt o).
20 ik g 90 SR, E E AR MG [ R S5 =
(Oak Ridge National Laboratory ) & HH | —# 4 [
AU R R A @u@%ﬂﬁf{f*ﬁﬂzﬂ(gelcaﬁmg) Hopg A
AL A HIL R B IR O - K <5 SRR 4
BHBURL R AL 2 T 70 F = 4E R 28, )T 3R AS 52
ZIAR KR L 5 4 T i R Bk
RGRIE AR EG» BT AU BA S il 6 52 22 TEAR K
RoF 2] RS AU & B D0 e o
PR (LA B2 TR R By 1.0%0~2.500),




%15

F #£F TZEEXMNBERIRMETHRILAEEESERERZN 3

AT LTI i RE T AL A A B A R A
1011

EZ NN AR DO A 3 (SR R 9 BE S N TR
AMUERE TERRETRT R oz S th IR R A SRR
JlD s T B RO B A P AR AR A 5 E 2 1]
DAXF IR AT BB T P X T pest A R
PRERER U, o ) e 2 2 B AN FL B o 2
IR K N Be 2 AN B 4N ) P RE - 0 FL 2 AUAM 5 it
L NS 7 D ) ST UE= € ) A o)
RIN — LR B T2 S5O0 T B R 5 0
B2 P[RR - S S A X T VR PR R I
JEE AT B/ SISt AR B B K 51 R FR N
TRAF IR RO IR IR R B S be s TR R S e B
ABIFE il & H v VR IR 5 B2 FR G 235 95 38 1Y) 32 A B AR
PREEAE N T
L
11 SRR

SELS T A5 IR RL B 3161 ALK
P HpRAR N 174t B 3. 9 g eom * JRSE
N4 9g eem - HBMOESRME 1 TR

B 1 3161 AEEARE A T3 s i 1
Fig- 1 SEM micrograph of 3161, stainless steel pow der

BE AR 2 . LR O TR TR R (AM
C2HsCONH:), 386K N» N I 3 X7 47 B e
(MBAM, (C2HsCONH )2CHz ) 5| %& 77 Jy izt B BR 4%
(APS. (NH41)28:08) - L7 K N, N, N', N—JuH
FZ, Wz (TEMED, CsHis N2 ), 73 857 DP—1 5 [
i AR R oA sl
1.2 BEITZHRE

PRMTDE I 1A 2 AN B A B A e A A B T 2 R
EELIE 2. w5 BaE 2 ) Y TR S T A Bk R
N, N0 H SRS TR A 6 30 2 53R A IR &
WILATE 24 W BE VA R T R B KR BIRAS TOR -
3 B 1 7 4 BRIV T TR LARH Lk 3 B Ok

RRIAENRYRIITE. 2 5 316L REEMk R K&
T FINNTURR S FEA B MR AR T
BREE 24 h, DA HA R8O KRR Y S
okl S FAS BRI, NG T RO AL 75 B 25 k)
PENIEZ AL AR AE 60 CAUE LARIIE B Ak K
Woedr. BAERMIERL S Z TG, HE
A 316L ANEEbesh ik TR AU besk 2h.

| o | | zomm |
Lo | [ semem | [ oriom |
[xﬁ@mﬂl [ﬁ%ﬁj ( L |
lﬁmﬁéFﬁg]
Hor R
[C#eten | 1 B

B2 316L NEEMEERGE B T2

Fig-2 Flow chart of gelcasting process for 316L stainless steel
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Fig-3 Effects of monomer content on the green strength and sin-
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Fig-5 Effects of the solid loading of slurry on the green strength

and sintered density
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Table 1 Properties of sintered 316L stainless steel prepared by gelcast~

ing or metal powder injection molding
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