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Abstract: As one of the most important engineering materials, advanced ceramics can be widely used in industry. Tradi-
tional sintering methods usually lead to the undesirable grain growth which results in degradation of the mechanical
properties. In addition, both time and energy consumption is not good for green and sustainable development. Fast sintering
technologies provide a new route to solve this problem. With the help of fast sintering new methods, the advanced ceramics
can be well prepared in low temperature with short time. The consumption of energy and time has a considerable reduction.
The suppression effect of fast sintering technologies on grain growth improves the properties as well. This review paper repre-
sents recent mechanisms study and experimental work of fast sintering technologies, mainly focusing on spark plasma sinte-
ring, self-propagating high-temperature synthesis, and some new technologies based on the two methods. It is indicated that
fast sintering new technologies have unique advantages in rapid fabrication, ceramics joining, functional graded materials and
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nanoceramics preparation.
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Fig. 1  Schematic of the relationship between sintering temperature

and time of traditional and fast sintering technologies
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Fig.2 Three unique designs for analysis of atoms diffusion of SPS
technology ; flakes (a), strips (b) and sphere particles
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Fig.3 Li-a-SiAlON sintered by SPS technology: (a) infrared

transmittance and (b) optical photograph [*!
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Fig.4 SEM images of pure TiB, sintered at 1700 °C (a) and TiB,
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Fig. 5 Relative density and grain size of B,C ceramic as a function of

temperature during the sintering with quasi-plastic deformation as

the dominant densification mechanism!3*’
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Fig. 6 Microstructures of B,C raw powder (a) and dense B,C ce-

ramic sample (b) [33]
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Fig. 7 Schematic of the sintering route by quasi-plastic deformation

as the dominant densification mechanism!®*)
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Fig. 9 The controllable parameters in SHS/QP process
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Fig. 10 Microstructures of pure TiB, and TiB,-Fe cermets fabricated

by SHS/QP method 3!

material, FGM ) J& 4 T fif 4k i R 3R T A4 4k P4 38 5 1 Ak
AN 74 b [T R 0, MRk A T BB 1Y) 28 BR G
P, WS IRR KA RIS LA, iR — Rt R
BN 53— R R B R AL U, W AT FEAR R B L AR
Ty X TP -4 TR R A RE, P T A B A
JRBEAE RN E K225, FAG 5o I 5 45 1 AR Mk 1l 4%
SHS S I FA HIH R ERAR P, WARAE et AR 48, [
PSR BEAEA L, BRbe A il 4 1B B M R AR 5 i
TR A S BRI 2 . IR, T SHS 4521
TREEREL Ak, SIS R IRE R, N
BRI U, T ST IR AR R BE R IR 2 b g, il
KRB AR ILAR U, DT 4 A R 1 B B
PEfE

Liu % M40 SHS B9 T 2455, SRAH SHS/QP HiA il
# T (TiB,+Fe)/Fe B M RL, Sy 08 K W& 11 Jir
TN HICEAXTANE Fe &1 Ti+B+Fe (& R 48 #0R B T
BARKEHREA BRI, #1527 (TiB,+Fe)/Fe 1 4
RS ZAHERE, ZJ5RH SHS/QP HA M4 T (TiB, +
Fe)/Fe BREEATRE, FLTARET ST W1 (TiB,+Fe)/Fe B
AR 2R TR B, YR ) P AR
)5 4 A SRR . 5 T L TR T 2 W DA P
FE LR, PR B S bR AL, HE R
OB KM% . &It 12 iR,

Cermet \

Metal /

Bl 11 I SHS/QP HEAR ] # f6 BEARAE R 2 LR A
Fig. 11 Photograph of FGM fabricated by SHS/QP technology
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Fig. 12 Secondary electron image of (TiB,+Fe)/Fe FGM and el-

emental line distributions of Ti and Fe®’
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S5 NTRY, RSP ORI A5 I, TEM 2
i, 777E(0001) 1/3( 11 20) 5L H W R4 R 11 20)
(1100) B H: M B 255, HRTEM 430745 20, 3 o 3%
TS 585 4 28 % FIVE8 A% 1o FRAE (1120) ThT A JREL A {4 30
AN 1/3(10 10) ()ZHS . IS, 15 gk

P13 200 nm R ALSR 0 BIUEAR (), “ H 23S IRA L
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Fig. 13 Microstructure of Al, O; raw powder with a particle size of

200 nm (a) and dense Al,O5 sample fabricated by SHS/QP
( b) [40]
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Fig. 14 SEM images of fracture surfaces of CNTs/Al, O; ceramics

sintered by SHS/QP[*4]
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