304 B Tk

20164F5563 %

B R - R BX & IR AL B 32

MR, 5

FLK OBLR R, FRA

(FHRHORY PLR TRSE IR Fi 266061)

T 2 JHANSYSA BRIT IS M 81, 3o 199 6 A8 TR A5 ) finte — 1% SR 6 & n BA it Al s A5 07 UL, - 55
INPRARAL L AR PEAT X e o 25 R R W] SR R 3T 5, G I A Pl B e, A ATl FEE A A 5 1 SR A% e I A5 e
IR S 3 09 7 20, AR TE W TS Bk N A1 RE S [] I Bl #4 , Feoisk oA 38 4 T BE A L /N, N RS B S A 8 50

SRS IR < ARBE 5 N AA s TR P LD 3 AR s A ol 5 3L 2 A

RESES:TQ336.4  MHKFREM:A
B AL S AR B b i die Je — 38 T, HH Y
SRR A AL M RE A B R . W
TR AR R A AL, e th 4
[ A A% 36 1) A% 9 T R sk A v, 1 Ak B TR A
R, AMERAEAE Bl Al . BB B[R] 3 —
F %) S0 R FAGIR ph e B L0 A% T AR TR A R
TEHLRE S T 5T P RS 114 ) SRR T 5 S A
IR, RT LA IR 4 J Bt ], $2 5 95 sh A 7 42
H A8 58 % % JH2 450 MHz .5~ 10 kW {%

PN I A X 56 JiG AT A, T i 380 4 A TR RS IS
FHHRBR IR, FTRR AL 3 ~4 th 5 iR S8 EFoT
K915 MHz 50 kW BRI WK R AR Sy 5 4
i PRI H AR o 4 1) 6 R B 46 16 A 7 e i 4 4, L
PR A 5] AL [ 4 k1 /3, AR TSI 1
WE5E B A it 52 37 %08 H AR 1 2 B il ) B Al
b I TR R R AR I B AL B R BRI AT T
TR WL HEIE T AR BB N i Ak i R 1L 2 3
W T A s [va) o0 8 B 3 1) 28 A R AR DD R S A
FEE AR I AT AR R R = 2k A B
FET LA LA AL I 8], 4 i3 A= P 308 (HTE A
SYMETT HE AN BAR . AR TAETE B RER |, 42
T R BRI T A T 3 X AR A B
WA AT A

EEWA: I ARARHEL R RIH (2012GSF11604) 5 1 7%
B ARSI H (ZR2013EEL009)

VEE B MR e (1986—) , B Il 7 8 BHE K2 7E
BEREWRTE AR A 4 TR N T A £ BB 5T

GRS IN

XEHS:1000-890X (2016) 05-0304-04

1 BERAE AL

R 4 5 Bl I A AL BB 5B HTANSYS
A BR TT 53 AT A % in RS TR P o A PR B
H5RESHWHE T 8. ik
10 kW, S 5% 02 450 MHz, JIRHF K1, 120
Mg = m >, R AT A B H BON 3 L IR0 46 TR
JE 420 °C, fn# et [a] 4351 260,90, 120, 150, 180
1240 s T IR [RUAS [R] PRGN () o A
i [R5 PN ) B AR 8 B A AR D

R P 1) 8 BB B A A A LR
MEINTH] LA AR AT Py £ B4R B A AN
A7, BRI Hp ) £ A B RO, LR R A
PR (L H IR BN . X R T U TR PN LG
iy 3 A AN X5 5 T A AL R o AR R AR, AT H B
AT Sy AR 1 U -

A TSI RE [ T AR A 2 PN )3l R A ]
2R HEI2 AT DL« ph AR A B A £ R
O A B AN SIS T BE AR AN B 2] (H
T B 73 A1 5 48 H A o A Y LA AR TR, RIVAR B



Wit e 45 AU e — 1 GE Ik AR AL F 5 305

505 W
AN
—
ggggggg - —
(a)60 s
AN
—
-
w0

(c)120s

zzzzzzz

(e)180 s

AN
(b)90 s
N
I
(d) 150 s
AN

(£)240 s

B2 AEMEARETREMARLESPEENSH

AR JEE DR A 3t 2 T 5 ol 2 T A FE 6 10 SR R A
TR AR RN EAIS (] JEOREAS [ B A3 f4 3 BE AN T
Kk P 1] 07 38 B 50 s , B A T (9 22 I i
A v T A a6 v DX 9 R AN BB K

T T2 10 kKWH, AS 8] A4 B 8] T e
AT 90 F AP R 5 ey 38 B L i g i) 4y 22 £ 51 3 e
/Ro W3R RIZE e, B T AR () i 3 1 okt
H Y R AR R e o TR S 2k B TR S ROk v 1]
P i o Uk EE TR

2 BRI - R R A MR

T AR B R RE A (8 OB AR B Ak, R
IS ) 55 vy i JEE S P A e I XIS i B R T ) Sl
FETSIRELAR . 22 T MR L, 25 Rk b - 12 52

WA T i Ak 0 o A [ v R4 S 1 i

240

I—

(=}

1 1 1 1 1 1 1 1

60 80 100 120 140 160 180 200 220 240
ARSI /s

W — R IR ; @ —d mikE
B3 RE e E TR R RN R
i 1 B R 4L B 2%




306 B ok Tk

20164F55 634

140 °C A 2 BT, A A A 5 RO R R A
HATA o

AN TRY T AR ] T k8 — 1 G BBk 5 i A A A%
I L R0 PAY ) I BE 43 A AN L4 BT R . NIEI4E] DL E
AP T XSCREVERTE , OB 1 BE S TR
PR A e APl B2 DX AN S JROR A e A 10 5 T
JE AR R T A A1 320 5 P RS XI5 R T A e 1]
B RO AN ) F8AZ 3tk FEE AN [ JBE Ak v i) 9 5 A A
S S B B, BEE A 18] ) SE 4, R} v 18]
PN B8 550 e DXl A LA BT K e AR R
JEE DX SR R 2 i/

TR AR 10 kKW, PRI ATy 3 [ 1
R B AR A e i B B I [R] 4 72 Ak o 1 5
JIi7s o BTSRRI AR EORHN R 60190 s)

5555555

(a)60 s

(c)120's

(e)180's

FT T JRE PN 2 SR i FAAE T B o E 140
C, DRI IR A ) i ik JRE AT A TR A A A i R
140 °C 5 5 Jin AR (8] A9 2 1, OBk Hp 1] 5 A7 A Wy
BT EL A F8 PR AN W ) P A A 3o, TR ) i
JE AW BTV, I S I 8] JA A g5 e i 5 B i A
[F] S AR S e T T JRORE B9 e ARG B
2 LI AR (B HE A A L 2 1T

3 #ig

KA BRIC T 2R i Maxwel L B2, FA BROT
DR fEAL T, A5 8 T BB B B A A
FUR B oA, T4 0 DL 2598 R Sk &
InAAmRAL 7 20T Bl 2 AR [R] 8 2E 4 iR v ]
TS AN BT o R 7T L A7 5 R B AN B ) P A% 3

AN
]
()90 s
AN
(d)150 s
AN

(£)240 s

B4 RiR-EGBE ML AR E A E T RREE NS



%5 Wit e 45 AU e — 1 GE Ik AR AL F 5 307

220 | AR RN LTS SO AT A, R
2001 P -t el AR AL 75 20, I h— g TS i
ig HASMBE RS R IR ek A TSR A B )N

TR AT B ) IR AR

;( 1404
= BE T
20 (1] ks, MBSOME, o S . TR H R Fo i M. 742 - V6 4 i F R
6 KEEH A, 2006.
40 L [2] 250, Wil e A7) 3, 56, AR TR AR B BT 95 [0]. TR
60 80 100 120 140 160 180 200 220 240 HWFRSEHE 2012,33(9) £ 1559-1562.
T E] /s (3] 220, 4) 3k, BRI, 56 I AR I SO AR AL ) 2 L] %
HRE3, Tk, 2013,60(10) :621-624.
E5 FEmREE T -SSR [4] 2= W) s, BRI, 45 BRSO i Ak 1 BR T A0 Fr (0] 4%

Tk, 2013,60(1) :42-46.

BRI FHO AL 2 [5] Jide. M Em it B P i A PRFPEDT SR (D). 3 5 - 35 AR
N N . e Srr = N Ik Fe/n e L REFIEWTICID]. W iy o H N
BRI R E T R AR K, L

AN /N, B Ak F1A) o ARG AR i vy T it A s 1] Z2E R WFSEHEE.2015-11-13

Study on Vulcanization Process of Rubber by Combination of
Microwave and Traditional Heating

CHEN Hailong,LI Tao,ZHANG Wei, LIANG Yun,LI Qingling
(Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: The vulcanization process of rubber with combination of microwave and traditional heating
was simulated in circular waveguide mode by finite element analysis software ANSYS, and compared with
microwave heating vulcanization. The results showed that, the inner temperature of rubber vulcanizate was
high while the outer was still low during microwave heating vulcanization. With combination of microwave
heating and traditional heating, both the inside and outside of rubber vulcanizate could be heated after a
few minutes, the temperature gradient inside the rubber vulcanizate was smaller, and thus the temperature
distribution was more uniform.
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