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Fig.2 Effect of initiator TBPB content on curing time

2.2 EEFIEENEHAIRNE

WEBILE RN 70 'C. BIRFIEEN 2%, KiEll
FE o B E N 0.5%. 1% 1.5% K% 2%, DLEFFefiEfl
F £ Bt [ A AR AR 73 B 459% 5 1) [EE] Ak B 1) f 52 i
SERUE 3. HHEITTHL, R A A AR R BE 1 )
I —IF RN, BEETRE. LTS E N
0.5%3 N4 1.5%H}, JRHAE L [ M 315.5 s Jd/ 3
239.5s; LA R AT 1.5%HF, FRHE Ak A A
BEMEALFI S BB L, AR TRE. ElER
W ZH, AT DMA AE AR 51 R A, 1
—ESTEN, AT, 5105 A
K, (RERERMIHAT, FEIR 488 Sk
LB A, AR SUR A R A B A F
PR, ST P I nr et 51 550 o g 2R R i E T 2
SR, A2 [ Ak B ) — D gE g, B DAY
HEMA-HDDA-TBPB #/R 1A R &, f#1L7 DMA 15
FERINE N 1.5%.
2.3 ERERS B EAIRm

1l 2% [E AR AR AR 73 B0 73 35%. 40%- 45%7Fi1 50%
2R, FESIRFIGEN 2%, ALFISEN 1.5%, &

w

N

o
T

N

N\

—

w

o

o
T

Curing Time/s
N N
D o5}
o o

[\

~

o
T

220

0.5 1.0 15 2.0
DMA Content, w/%

K13 (AL DMA £ BT [ A I 8] 52 0
Fig.3 Effect of catalyst DMA content on curing time
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Fig.4 Effect of solid volume fraction on curing time
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Fig.6 Effect of temperature on curing time
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Research on Curing Process and Kinetics of Gel Casting of Porous NiTi Alloy

He Zhigiang, Wang Ze, Duan Bohua
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Porous NiTi alloy was prepared by the gel casting method using titanium powder and atomized nickel powder as the original powders
and hydroxyethyl methacrylate (HEMA)-1,6-hexanediol diacrylate (HDDA) as the gel system. The effects of initiator, catalyst, curing temperature
and solid volume fraction on the curing process were investigated. The results show that the curing time decreases with the increasing of initiator
and catalyst addition, and the best dosage of catalyst N,N-dimethylaniline (DMA) is 1.5wt%, and the best dosage of initiator tert-butyl
peroxybenzoate (TBPB) is 2wt%. The curing reaction is accelerated with the increasing of curing temperature and solid phase volume fraction.
Based on the DSC test results, the apparent activation energy of the curing reaction of the HEMA-HDDA-TBPB-DMA gel system is obtained as
60.15 kJ mol™, and the reaction order is 0.91. Porous NiTi alloy with porosity of 43.87%, compressive strength of 104 MPa and three-dimensional
connected two-stage pore structure is prepared using 45vol% NiTi slurry under the optimal curing process condition.

Key words: gel casting; porous NiTi alloy; curing Kinetics; curing process
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