EE 1ojst Al dE MEQ M7 2 of

11D07

Iy

AAE - d9Y - &AE

Al & etw 1 EA)E o

1. M&

A YL 59U X8 FAHE AAR
oy F& FA AY NITELE =2 A
A EER UE F e 2EA FHY F9
2 A nEA HF FA FA M "ol o
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G /s nd&x Y A5 Az, 3%,
HEe #edE nEz wagel g4 Ao
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A Ay FAL &8 FHeIZA J 7]
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Az o] B & gled A FA4E AXAA
wpsts F S (residual stress)> HAF A
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Ax #AFAA oA nEx GEAHS
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qol e AuPRAAE fEasde Y
AR Lol U@ AWTHAAE FO AR

HE Hesdch 28 e fF5d e
A Y d3E HRE MY A4y 84
(linear triangular element)& AME3R T # Y
HelA e fFFel dside H8 4% 82
(linear tubular element)E& AgdIT L%
€ IV AT AA(grid)e 2A4¥ 229 73
e FA HFgoR FRHoZ HPF 849

= AE ¥z F7FHez wxHaAY
(Fig. ). o1& Z AujgAAe 1 2471 4%
3 HAPAHA 5AE /AL Y2 ARTAE
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(b)

Fig. 1. Diagram of (a) linear triangular finite
element and finite diffrence grids in
thickness direction, (b) linear tubular
finite element and finite diffrence grids

in radius direction.
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g3t B 549 Az dAE H3}
qrd $A #AF WL WAANE 4D F €@
B3el awure mEEAch e ol ALE
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248 geotn PSR oA AHY 2
B2a1g A2 AR /5 A o8
AN QoA gy BE 25 EEE ol 8FHY
gaaryd 9@ 489 Mg FPIFAH.
5% M ALEE AR e AAE A
stgm B g8 A 24E AMREA FR
Yol upgke] g7 WYL F3T

°xN #3 2 FAzd HEE s 49
dge oo 2ok

[pe"aav - [u"bdv— frdurtdI‘=0 (12)

G714 el 714 W¥E WMol o
g WA, su’E M W8, bE body
force, t* surface tractiono)th. ¥ 43 ¥
o) A ¢dLe g o] Fodn

{o}=[EJ{e}—{egh+{ap} (13)

g7l ¢da ®wYE »d AHE=S
{aY={0, 0, Ty}
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£ ore
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A
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D 8
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Fig. 2. Geometry of molds used for
numerical analysis. (a); mold A,

(b); mold B
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o €% Helle o AAe Wwys oo
R ¥ €Y Feoe A4 A =1L By
ST AF) BE PRGN x5} 4Lo
He AA7A AdE P8t nH ¢
HHE #F 24 A4 TzaPQ) ABAQUS
g o] &3t

4. Eu8 ¥ 3

odel % AN TF H #HMo U@
2d%E& F F79 4 ¥ Hesy
FAHANE FP}AUT. AL 2 Py
Fig. 20| Jeld ups} o ztzhe] 2o o
& A4} F4 3L Table 19] YY)
FE ANl 4A ALY Taitd) A9
4EL Table 291 Asign FE =
HEd HFES tSF o] n=0.274,
r=3.04x10""N/m?, B=1330Pa - sec,
Ty=2.31x10°K, B=3.5x10"*m?/N. &2

Table 1. Processing conditions used in the
flow field analysis for each mold
A, B.

Mold Q(cm®) Tw(T) Pouu {MP2) tf,u:(sec)

A 100 400 41.34 10.28

B 28.0 400 41.34 9.18

Table 2. Summary of p-v-T model constants in
equations (5)-(9) for Poly(styrene) in

ref. [2]
constants value constants value
by (cm3/g) 0988 |bi, (cm3/g)  0.988
bas 6.10x 10° b2 149X 10*
(cm3/gK) (cm3/gK)
b
B s0x 10 > 238.0% 10’
(dyne/cm?2) (dynefcm?2)
bay (K-1) 3.66x10°| by, (K-1) 2.10%10°
bs (K) 385.0 bs 78%10"
’ (Kcm2/dyne)

50

5 = -
3 % Ny ~
5 ~ >~
: AN -
H ~
. \\
& 20 \\\ -
A
—_ A \\
{ |-—8 ~
10 ¢ ~
4 ~
q =0 ~o
¥

time(sec)

Fig. 3. Predicted pressure variation in each

point shown in Fig. 2 for mold A.

Pressure(MPa)

time(sec)

Fig. 4. Predicted pressure variation in each
point shown in Fig. 2 for mold B.
Mo A B AS,
(poison’s ratio), v &
E=3200MPa, v=0.32.

Est zosu)
s 2o

SZA

Fig. 2 ()] EAJE 53 A9 oA sl X
ol sl AlZtel wh& tze WS Fig. 3
of GEhRATH FHol By AH(0.46sec)7t
A= d¥ol MM Fhsitl ol% q&
ATl & 4™ HAn F33 AN
= el JAPHAA zZ+ @M Yo
dolA 7te 248 29F3n Yo £3do
AY== B9 4 Ad gde) wslg »
B AFdAM W AHAEE gtgo) FHE 9
oA 7ta gl AL B F U oRe &
A2t W) gl Jr2HE g Ay
A7 doiR7] Wl 8 5 vt
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(a) Predicted contour of residual stress
component, g;; (b) Predicted deformed

Fig. S.

shape of injection molded part for
mold A.

Fig. 5 (& 29Ad diaA 2§ &
Ng B8 3" ¥4 29, 0,9 BE
g5 ageld. f5 A2 Zeo] W
exy gEe 2ol Aolst agz $Y
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(a) Predicted contour of residual stress
component, gy, (b) Predicted deformed

shape of injection molded part for
mold B.
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