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ABSTRACT: A graphene heating plate is proposed to replace the infrared lamp as the heat source of the drying equip-
ment of the glazing machine, and the best experimental method and preparation process of the graphene heating plate for
printing and drying are screened out. By analyzing and researching the drying requirements of water-based glazing oil, the
drying control system of water-based glazing machine was designed, and the graphene drying heating source was pre-
pared by screen printing technology. The single factor experiment method was used to study the impact of solvent type,
curing temperature and coating thickness on the electrical conductivity and curing effect of heating plate, and conduct
energization test to study the electrical and thermal conductivity of the heating source. The experimental results indicated
that pure water could be used as a solvent to obtain a conductive coating with good firmness and smoothness. When the

high sintering temperature was between 465 °C and 480 °C, the curing of the graphene electrothermal coating met the re-
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quirements of the drying system of the glazing machine, and the coating with a thickness of 5-20 pm could meet the con-

ductivity and firmness of the heating plate at the same time. The average resistance of the heating plate showed a down-

ward trend with the increase of coating thickness and carbon mass fraction. As the heating plate was energized for a longer

time, the current and the resistance became larger and the heat generated by the heating plate and the temperature rise of

the drying source became higher. The research shows that grapheme has good electrical and thermal conductivity, and a

reasonable preparation process and method for the grapheme heating plate are obtained. Ft provides a solution for the ap-

plication of graphene heating sources in the field of printing and drying, and offers technical support for the introduction

of screen printing technology into the green drying system.

KEY WORDS: printing machine; heating plate; screen printing; graphene; electrical conductivity; thermal conductivity

TSR P PR I 4R R B R R
i T 40K B S s & . BT, AT B ERE
BBk R B 22 () BT BT R, AR ARSI R K AN
Wr Tt F2 BRI BRI, w] LK O
RN ek KPEFLE A S AT UV( Ultraviolet )
BT Eoeiht, Hodr, IR AR A UV LR -
e £ TE A HLIE Z P L VOC ( Volatile Organic
Compounds ) HEBCAY )AL, 1 KPR T A AR PE B
LI R EORIRR, BATORE . TOK | A BEGR |
TAHIERY) . ARG, b E R L5 KR,
SEIRATRELSE A SRS A, K G e A ER R
B &SRS B FOCIRBIEAE S B, [t e
ARALA WY & R i

FERUE T, L) 32 BR F 78 1Rl AR S R
PR, DL BT EAEE 21 2, B ANARHR At
T2 HCR AR AT | 40484k (Infrared Radiation, IR )
FHe ., UV PR T4, HELT T (Electron
Beam Curing, EBC ) T8, IR T/ fE &t H e FEEL
L BORAR, UV TEEE R SEREREELr, Ha Rk
A8 SR HL AR S B ED R S OSTN 3  EBC ANH -8 3
FEPR, T 5T DA B, BAR =y HAE 5 S T
Bl e S I REIY) .

IR TR B RE R AT L BRI AR AR R L RN
P A SR GLA R Ho i B R 56
SHE R IR B . R TR RHR A L T
HLERA] 3 RS . AMERI SRS E AR SR
WRS, Hoh, BEAMSBEBHEEAKR. &8
RV B AR PA RO IE R | R E . A BD
Hor, A 8% AT RO RE . J1 e 2
R B A A W BE 2 L RE TR S5 T T ELA EE
A, Je—F R AT AR RO

TERBIR B 5Kk . P A e RGO, o
FLRYBEFE MR — R L E SRR, Hi, X
K M BRI T R RE L MR ST A
TR, BT B ENRIPL TR RS . A
SR IG A RME A & i B R, AHEE TR 58 1 HE B R
BAWG RS, JoORsE . R,

22 I B[l 2 o DL AN B LR AR S B R 5, A

X HARED I ik BA BRAE AR D . 2 Pag e
71 5 A T 2 ) B ) R — e o B R A
=R A E T 3%, RSB RIAR A 22 1 (3K o 2298 )
JE e A ) HEAR EN R I P, 22 I BRI V2 I
MTFHRT A BIERRE . ARG | ) R A5
S S BT BRI DI T4 2R BT R PR RR T I B b
B, FH 22 ENHARS A1 8806 3 IR B ORI TR 7
FRENY) L, ENRIEIERCR, TRIZEE i, el fFBh 2
A~ 22 0 S AL R R SRR TR R B A B BT fiE . S
SRS B F AR, A SR ORI D SEORE A B
AN B R RO S B B, LT A s s TR
LR O IARE , SEBK MR ol TR,

1 ERINGZBETRERENE

SCrP IR AT S Mok vk EOLI TR R,
T EIRIAL B R R g, Wl T ET A
SRR MR . TR R G R A SR AR R R PR
AL/ AR | e DR SR B | ) AR S A
LI 1.

L JREK B

Y Y

‘ ERI TR FEA
wvat (N e G|

Bl BRI RS
Fig.1 Printing drying system

2 ETAREHMAREE &

2.1 KWIRARNEE
EEMBL: ArSBIGIOR FER L A PLEER . 2%

MK S

FERE . BT R, MR B SRk
W 2 ENRIAL ., JT . ZEAMER AN Fa T R
J7 B B A L AR R RS



- 268 - f1 %% T 72

2022 4 8 A

2.2 ABHETREAH &
B3 il 958 2 5t P S AR o o R DL AT 2.

memit | | seowm || e
s wE [ Bt | ] FaEALEL
v
A
ser, wenl | IR e g [« F

B2 AR o AR 2R
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conductive heating plate
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Tab.1 Effect of solvent type on heating plate preparation
EoRe g ey Tk 14 5 4 43 55/ % JE B /um g/ C RETH JEMBEL. K

1 A HLEE 8.3 20 450 2 2

2 4K 8.3 20 450 2= 75

3 AHLEE 7.7 20 450 w =

4 afigoK 7.7 20 450 b i

5 A HLEE 4.8 20 450 7 b=

6 afi K 4.8 20 450 = w

7 HHLEE 8.3 30 480 Pt s

8 afivgr K 8.3 30 480 = 75

9 AHLEE 7.7 30 480 w =

10 4ok 7.7 30 480 P i

11 A HLEE 7.1 30 480 7 b=

12 alifgk 7.1 30 480 b i

13 A HLEE 4.8 30 480 7 A2

14 alik 4.8 30 480 2 %

x 2 REITIEMRGE R
Tab.2 Effect of temperature on heating plate preparation
G HEEE/°C TR 14 5 12 53 55/ % JE B /um BT BT iy alul R

1 465 50 20 = w5 1 g
2 550 50 20 2 w i &
3 610 50 20 w b=

4 465 33.3 10 = s i i
5 480 33.3 10 P % i o
6 550 333 10 b & 2 =
7 610 33.3 10 Ein 2

8 465 20 10 2 e i Ein
9 480 20 10 = = 1 1
10 550 20 10 7 w i =
11 465 14.3 10 = 5 i i
12 480 14.3 10 = s i i
13 465 7.7 20 ps % i o
14 480 7.7 20 P % i o
15 465 5.9 40 = D w fi
16 480 5.9 40 2 % iR Ein
17 465 4.8 30 = = 1 1
18 550 4.8 30 7 w i =
19 465 3.2 30 = %rr i i
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Tab.3 Effect of thickness on heating plate preparation

' JEJE /um ok 14 52 5t 53 %5/ % T /°C ST SR,
1 90 9.9 450 = b=
2 40 9.9 450 = i
3 4 9.9 450 5 i
4 180 50 480 w s
5 50 50 480 2 i
6 10 50 480 I =
7 5 50 480 pes i
8 4 50 480 S =
9 150 20 480 S e
10 20 20 480 P 1
11 10 20 480 = i
12 5 20 480 P 1
13 3 20 480 w i
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