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The Development of Simulation Technology of Heat Curing Process of EPOXY Resin
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The Insulated sealing structure of electric parts is used commonly and widely in the automobile

industry. This technology has excellent sealing performances, high durability, low cost. However, the

behavior of heat curing resin is so complicated that we can not help depending on experimental

method with trial and error to optimize the curing process condition. This method needs much time

and high cost to get the degree of reliability allowance. This report shows the simulation method

which performs to predict the Internal strain of epoxy resin and parts by incorporating the behavior

of heat curing process into this simulation.
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Fig. 12 Transient change of elasticity

4.4 BLRBERBEEROH

KIZ, TRX L OBLBERTERE, 77 REHE
2 HWIBEREEEHOEZNEL L X2, FiED
o 7RG, L BLE (0) 2EKRE LR
ERAL, BT 77 Mk, RO, ZOBALEDRGE
PBIo7 Fig. 13 22X ¥ L om{baRicsit 3
REEFREERELIL L ¥F A -2 L LTRY.

0.8

Density Ratio

Fig. 13 Volume change in curing process

AP TOREEILR (AV) 3, BERE (VA) &
WL (Vo) LoEREbE L b0, T2
FERCLOWERRELY, FRBIIBITIRELRID

BWLER - Vo=Uxexp(V/T) U, V:.ZEX

BIER L VA=f(T,7) L75.
22T, FEFRGOUL BT AREEE V., %
BLE (7) 2K TR TEHLT L & LI

AV=V,



=Vo(T)*{a+bxr+cx 2} +((T, 7) (11)

Fig. 14 OERBHIE 77 7 (R TB Y, 77 X

BFRICLAEIME L FEME T L L TBDEX
DB S A7,

(%)
0

.~ Experimental

-1

N
RARN

o
o
c
©
S N
° \ \f Analysis
E n
=2 3 . -
S \\WL ~_10¢
4 < 90°C
o} 10000 20000 30000

Time {(s)
/
Fig. 14 Curing shrinkage in equal temp.

Kz, WEREEEHEI T 077 2200 THRER
HBOREL 1, 12 BT S RHEELE V, 27 07 a{bL
72, ZOFRTRERE T REEERMEIC LD RRAEL 72
#i®k %, Fig. 15 DB{LBMEARFEEILT F 71257, &t
FAEL Y EBRE L 3L C—BLTHY, ZoEADHESF
i35 @ FE O @A MR S 7.

(%)
4 - i'
/ Experimental ! \
| ;
(]
= 2 ~ ] :
% F "' b ‘. Yool Internal strain
c !
Oo0 : N N
£ 1 "—J
5-2 ; AV(Analysis)
o !
> 4 Gelation Time

0 5000 10000 15000 20000 25000
Time (s)

Fig. 15 Volume change in non-equal temp. field

5. TS X T LMBEDHRE

Fig. 4 ISRTFAPE—XZRHWT, BT 2T 4
ORI Z T~ 72, P RD AT (sus, £=0.25
mm) 23T A — PR &, =R ¥ iR

TV —F 7= Ea— Vol.4 No.1 1999

KD A TR H DT AEAEFNTE S, X,
BT F AL I 0T 2 b E— R OWE M HEE >
S LTI 3 KB EFALL, B I
Do — UEFAL B X L7, Fig. 16, 17 (S##HT
WL MU A — VIR L 2Rt RRTFET
13, EAF B OB LI 2 ) AT 702,
FRIE = DTBEDK 2 28, BRI S 2 7 4T3,
AT D L FRE X 13k~ LTwa, L)
DL 2T A1, EHERHT L LT, HZL~L L
S LD

Curing Internal Strain (%)
0 0.1 0.2

A
Experimental

Conventional
Method

Developed
System

Fig. 16 Analysis result of internal strain

Fig. 17 Example of output

6. #& I}

(MR X 2 D o BR~OMELITH ) BHL W
MDD EREE L ERNILL 2DBI7 075 2k % &
L7z,

(2) MARC DELE-In I RTIC L D, 4 F T
HET & » ook ¥ D IERIEET) & K88 I RIET
FAE & D BAERFATICIE & I L 72,

(3)A 1k, T RX L EREHRGO T - S 3Gl
{LXT|N LD CAE LV A T LDOWEX I 5,

E1 MARCIZHAZ—Z7@WOIAMERITI—F &

— 99 —



#5175 (1989-9).

<& £ X B 2) HA M KREMEHENEENRE LzoK* o8
1) B8 o EFEF 5> 277 REATEX R §DREILT o - RN, Hhh R 1 IR,
D& PREIRAT, B ABMESRCE, B, 55 Vol. B, 1993.
E
BR E (W BIW) BH BE— (k7 nrinb)
B AR FHRH AR

Mgk - - UHRICERD S 2 2
L —3 3 CEINBRICHES.

ANlOAH] (wLab o)

AR TR
Mk - L — RO BRI e,

- 100 —

LA, BREA R R I fES,

g A& (3 nr BED)

A EE B ATBA FE D
feepies, &mxm, €1 - P&
AN LoD A B TR 5 12 TS,



