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Table 1 Application of microwave in material field
R e I % 151 e IS % 3R
Type of materials Typical example Characteristics Related references
O R Y 53 3 A 527 AL 3

W 5h TR

Polymer materials

BELA& A et
Flame retardant ma-
terials

g

Metallic materials

Ha&RIR S
Precious metal met-
allurgy

Wi 25 B R

Ceramic materials

Ni& A KA

Artificial stone and
board

g%mﬂé\%ﬁ‘éﬁ%é‘?&ﬁ'&ﬂ[ﬁlﬁ%ﬂ‘é&,ﬁﬁ%ﬁ*ﬂn

Epoxy resin, polyester, polyurethane thermosetting
resin, rubber

5 HLBEAA R TC B BE A 590 L BEL K 0] 426 A BEL 9K 70 2
I A A BHL A AL 2T

Organic flame retardant,inorganic flame retardant,
flame retardant grafting, flame retardant extrac-
tion,wood flame retardant treatment

SRS BB ARGEME S S EE S 2 R
R 3

Metal alloy, metal powder metallurgy material, re-
fractory metal melting, welding metal materials

gg*ﬁﬁiﬁ}%miﬁﬁ%{t%\Eﬂﬁﬂﬁﬁﬁﬁ\%é‘zﬁ

Ore crushing, carbothermal reduction of oxides,
desulfurization of raw coal and leaching of precious
metals

S5 K6 W B L T R P Rk e st BT A A
Structural ceramics, functional ceramics and cath-
ode materials for fuel cells

%%ﬁﬁﬁﬁ AL NEE R A R A A

Artificial marble, artificial quartz stone, artificial
granite,other composite artificial stones

Same induced polymerization mechanism
QMR Y 5 A W Ak 2 T 2% 45 1

Same polymer chemical network structure
QAR 1) 2% & W 1) 9y BEATL A e

Same physical and mechanical properties

O P JBE B3k 2 K 1 47

Rapid removal of flammable components
@112 3 B A 53 TE B

Promote the formation of flame retardant
components

@ Fl TR} Py 8 Pl 3 i A

Fast heating from inside of raw material
QLA F M R

Selective dielectric heating

O BB ALY SRR T

Good microstructure and mechanical proper-
ties

@ T 3 BE TR e 2 i )

High heating rate and short sintering time

OBEALEE - BLA

Low grinding cost

O s w Wl R

High recovery rate of mineral processing
Oty 42 S i %

Speed up metallurgical reaction rate

@ I8 A8 T AV L SO e B R

The desulfurization temperature is low, the
reaction is fast and the operation is simple
QB R A8 R

Fast leaching rate

O PV 5T 4

Selective medium heating

@ T 2 2 5 20 i i A2

Heating rate varies with composition
OB 2 it R 25 48 2 WP B 1 5

Ultra fine structure,good macro properties
@ Wk, be b i ) Jed

Instantaneous,short sintering time

OPEFEEA BT

Selective medium heating
@ i [ A 52 g
Increase curing reaction rate
O ZE TR [ Vi B 5E 42

The crosslinking reaction is more complete
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Fig. 2 Simulation of typical working mode in solidification reactor without filling stone
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Fig. 3 Simulation of typical working mode in the reactor filled with artificial stone
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Fig. 4 Schematic diagram of design principle of microwave rapid curing artificial marble equipment
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Fig. 5 Experimental prototype of microwave curing reaction
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Fig. 6 The first generation of microwave curing artificial

marble engineering machine
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Table 2 Mechanical properties of artificial stone board produced by microwave rapid curing equipment

5 5 i
EiTass o2 BE S Flexural strength (MPa)
Report Hn

Coefficient of thermal
expansion (X 10 7)

JE 47 5 3
Compressive strength (MPa)

number Sample

1# 2% 3% 4% 5% 6%

NG TR ERNE P . 910
verage

-
S# Average 24 Average

SCW20170607 3D-A  27.10 29.43 29.00 27.43 27.43 27.99 28.51 28.10 96.4 98.4 99.6 96.0 95.6 97.0 1.77 1.79 1.78

SCW20170610 4D-A  29.19 28.59 29.12 28.20 28.34 29.21 27.81 28.60 99.6 101.8 96.0 99.8 100.0 99.0 1.65 1.69 1.67

SCW20170622 3U-C 28.03 27.06 25.58 28.36 27.72 28.54 29.16 27.80 91.6 99.0 95.6 96.4 90.8 95.0 1.60 1.61 1.61
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Continued table 2

f%z%:pé(;ﬁr? BE Flexural%fe?g%l (MPa) Compressivlj—zegftginrggth (MPa) Ceie;:‘:;e;i (()fxt;]grj?:l
number Sample
18 2% 32 ax sy ep 7z S ¢ 3u ap os# M ga o,y WE
SCW20170608 4U-C 30.48 29.15 30.33 30.52 30.93 30.45 29.95 30.30 103.8 102.8 98.0 99.6 103.8 102.0 1.35 1.40 1.38
SCW20170609 3M-A 28.86 26.02 28.24 28.52 28.81 28.38 28.72 28.20 91.6 96.8 94.0 88.0 98.0 94.0 1.61 1.66 1.64
SCW20170624 4M-A 28.03 27.77 27.18 28.28 28.85 28.77 28.53 28.20 100.2 102.6 96.0 100.4 107.2 101.0 1.63 1.60 1.62
SCW20170620 3M-C 28.19 27.12 27.56 27.07 27.65 28.70 27.44 27.70 97.4 97.2 94.7 96.0 99.2 97.0 1.55 1.58 1.57
SCW20170611 4M-C 25.98 27.85 27.39 27.11 26.58 27.23 26.50 26.90 100.6 99.0 99.6 100.0 99.2 100.0 1.72 1.75 1.74
SCW20170612 3D-C 28.13 25.53 25.73 26.94 26.65 25.82 26.03 26.40 98.2 99.6 97.2 98.0 99.6 99.0 1.61 1.65 1.63
SCW20170616 4D-C 28.79 29.81 28.73 28.92 27.98 27.32 28.68 28.60 101.0 99.4 96.2 95.6 102.4 99.0 1.97 1.91 1.94
SCW20170613 3U-A 27.19 28.57 28.97 28.09 28.95 28.31 28.36 28.30 98.0 94.2 98.0 95.6 95.6 96.0 1.58 1.56 1.57
SCW20170619 4U-A 28.89 30.22 27.96 29.91 30.53 29.78 29.19 29.50 101.6 104.4 103.6 84.6 99.2 99.0 1.54 1.49 1.52
SCW20170614 3D-B  28.54 28.00 28.64 27.80 27.97 27.78 28.66 28.20 96.0 95.2 96.4 94.8 94.4 95,0 1.73 7.67 1.70
SCW20170618 4D-B  29.62 29.20 31.87 30.02 29.81 31.72 30.31 30.40 103.6 103.6 99.2 104.0 104.8 103.0 1.66 1.72 1.69
SCW20170615 3U-B 28.70 28.64 27.92 28.36 28.74 28.75 28.90 28.60 96.8 98.0 95.6 98.0 100.4 98.0 1.68 1.72 1.70
SCW20170617 4U-B 30.43 29.48 29.43 29.91 30.88 31.27 29.78 30.20 98.6 101.0 100.0 99.4 99.8 100.0 1.78 1.83 1.81
SCW20170621 3M-B 27.83 28.90 28.52 27.35 29.39 29.33 28.75 28.60 86.2 96.4 88.6 94.0 91.8 91.0 1.68 1.64 1.66
SCW20170623 4M-B 27.94 27.76 25.11 26.94 28.37 26.44 28.04 27.20 102.0 102.0 104.0 101.0 100.0 102.0 1.46 1.53 1.50

=
I
8
b7
s 77 —BREk
E 26.0 Traditional natural curing
2os50b e [ 4k
= Microwave curing
24.0 : : . . . + . .
D-A U-C M-A M-C D-C U-A D-B M-B
¥ fhSample
£ 104
= 102
= 100
5 98
s 96
gg 94
li"\‘«g gé Traditional natural curing
2 88 — T B AL
= 86 Microwave curing
g 84 - - . . . . : .
] D-A U-C M-A M-C D-C U-A D-B M-B
¥ fmSample
B 7 B A5 L e B AR S R AR 7N TS A b B A

HBAR AR X H A A
Fig. 7

microwave curing and traditional natural curing in artificial

Comparison of two important indexes between

stone board production
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Technological Innovation Progress of Microwave Application in
Material Industry

HUANG Kai'"**,GU Chuanjun' , HUANG Shaoquan' , HUANG Hualin' ,ZHOU Huan',
CHEN Zhenming’, LI Chuanghui’,ZENG Fanzheng’, HUANG Zhimin'"

(1. National Engineering Research Center for Non-Food Biorefinery, Guangxi Key Laboratory of Biorefinery, Guangxi Academy of
Sciences , Nanning , Guangxi, 530007, China; 2. Guangxi Key Laboratory of Calcium Carbonate Resources Comprehensive Utiliza-
tion, Hezhou University, Hezhou, Guangxi, 542899, China; 3. Hezhou Key Laboratory of Microwave Application Technology,
Hezhou University» Hezhou, Guangxi, 542899, China)

Abstract: Microwave is widely used in many fields as an electromagnetic wave that can efficiently heat tech-
nology. With the gradual development of its application, the advantages of microwave become more and more
obvious,and it has produced good economic benefits in industry. This article first introduces the application
mechanism of microwave and high-power microwave source, summarizes the status and progress of micro-
wave application technology in the industrial field,and also introduces the technological innovation achieve-
ments of microwave in the artificial stone industry with examples. Finally,the application prospect of domes-
tic microwave equipment in industrial direction is prospected.

Key words: microwave, material industry,artificial stone,technological innovation,progress
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