Y] a a d
6'l‘]J5‘]Jﬁ9Q'J‘i’lEl”l‘ln!‘il‘l‘in!ﬁ
TuNaINeNds ARINNSNHAIITAS

AINITUAMAATUMITANA AAINTTUIANTINA)

RINITUIATDINA RINITUIATDINA

TN MNP

d' @ a 1ra 4 [ 1 a 9 A Bld? a o 4
1303 ﬂﬁWGMHWﬂﬁ@@ﬂ!L‘U‘ULLﬁ%WﬁG]LIJJWiJWLLU‘]JE]ﬂ’s’f\‘i%uﬂﬁﬁmmTﬂi%ﬂluzﬂNﬁﬁﬂmcﬂEIN

Ao =
NUANUNYINTIGN

The Development on Design and Manufacturing of the Multi-Cavity Transferred

Moulds for Precision Rubber Products

[ [

o 4
WNGIY Weigned 93950y

lanarsanivreulag

o a a d o
®1ﬂ1§ﬂﬂﬂ§ﬂy13ﬂﬂ1uwuﬁﬁﬁlﬂ

1 -4 A o
( Arauenaninsdgnans seaviy, PhD. )
¢ a a )
210158 NUS N INeniinus s
J )

( 910159 ¥UL INYAT, D.Eng. )
U Y a2
WINMMPIYY

4 a A Aawv
( JNMTATINTEFIAN NAATENT, Ph.D. )

U A A (Y] a (Y] do
UMUNAIN1QE N‘I"i13ﬂﬂ]ﬁﬂ!ﬂ‘lﬁlﬂﬁﬂ"lﬁﬂiiﬂﬁﬂx‘i!!g?

I v =
( TOIFAATINTINYIUT 5380A, D.Agr. )

9 q

a A U

AUUATMNAINENaY




a a J
INITUNUD

A
(PRIN

MINAUINTODAUVUUASHAMNRUNIVUS A A AN 19

d? a o d Aa A
"uugﬂwamﬂmmmwummmmmﬂqq

The Development on Design and Manufacturing of the Multi-Cavity

Transferred Moulds for Precision Rubber Products

Tag

o 4 v
HIWUHIWIA IITNY

LUD

YaudiaIneds unanedunyaseaas
4 4 1 a a % a a 4
oaNuaNYsaualTyg imnssumaasuiiuga AAINTTNN309na)

N.f. 2555



L4 19 a

J @ 1a 4 @ 1 a
HIWIA 93330Y 2555: ﬂ1i‘W¢JJu1ﬂ1i@@ﬂLL‘U°]JLLﬁ$WaG]LHJWZJWLLUU@ﬂﬁQ%uﬂWQWﬂLﬂH

e

4
@ 4

1¥iugdnansuaisantinnuiiesgs Usyaninnssumaasumiude

=Dh.

a a 4 a a 4 7
(’Jﬁ?]ﬂi'imﬂl’iﬂﬁl\iﬂﬂ) A1U1IAINTTUATOINA NMATIIAINTTUATOING ’EJWWEJ‘V]ﬂ?ﬂEH

a a d @ ] J a o
INPIUNUDTHAN: é"]ﬂﬂﬁ'lﬁﬁﬁﬁﬂﬁﬂﬁﬂﬁﬂﬁ 39AvIY, Ph.D. 160 ﬁfﬁ

4
v o [y

o‘/ 9 d? a 1Y 4 9 ra o a a [ 4
Tﬂﬂmulﬂummiﬂmgﬂwammmmemmmwuw AUUURUISTUNUNTNAANIANUNY I
q‘d 1 (Y] 9 A A a d' ] Y] 1 o [ a [ 4 d’d d'
wugﬂswﬂuwuwau LLﬂ%ﬂJﬂiﬂJ'liNﬂﬁWﬂWﬂlhlq\nl'lﬂuﬂ UATIHITUADANUNYINNNUANNGIATIP

= < =1 ] Aa o 4 /a a d o & Y d? 9 A L=t
UYUIRUANLASUAINUUN mmmwmmmmﬂuqﬂﬂﬁmamﬂmauﬂa Nufesuusdalguununaa

U

&Y

@ 1 1ra Jd v 1 I~ a g 1a 1 a

n3eoadaunums lsuunuiea ag1a lsnanlumssansuanudlainuioadariavate
@ a [} @ 1 9 é’ 1 yay AN Y 1A A
inszinannu liaugavesnnwauluuaazthyazaugl dawaldsuaun’ld hiiguainawn

[ 3 Aav 7 I % a 1a o [ 1 a
§94n13 faTuLITeTIUTUMTANMINMIHAILIMTo AUV LLALNAALNNUNLUUDARIFTATAE
9 A 9&3 a o J A ~ =\ R 9 J a o 4 aa 1
hnldugUraadusionsiinnunensege Taelinsdigny laun wdadusienssa lautjuna

9 U 1 c!' = 9 Q‘ d'cs 1 d?
molundesniogy) Ty limsAnwansznuvesdszinvesmaduas jishiinademsvug

9
[ o

Yy  1a Jdu 1 a a o & Y A P~ =& Av Ay Y a %
ﬂ’JfJLL?J‘WﬂJ‘Wﬂﬂﬁ\iNﬁ@lWﬁ@mﬂ!"lﬂfJNLLUTJ‘WﬁTfJLU'Wlllﬂ'J']‘JJL‘VIEJ\WIi\?EjI\? Glf\ﬂu\ﬂu"] Uuiﬂu’]ﬂﬁ]ll‘W'Jm@i

] a ] 9 ra P 9y o I o a o
¥elunmsesnuuutaznan e lumsasuinuinimedsnvaziusyuiatazuuiay

A Y

FANVUIAANUNIG 6.00 8.00 LAz 10.00 Hadwns MUY TAsMUAANUPUUMIAUTN 0.05

' '
a A = Y

A a ! = Y A 1 1<
UAALNAT ﬁ')uzﬁﬂﬂﬁ@ﬂﬂizlﬂﬂwﬂ NHUSLUUUAUDY LLASNINUIN VI?J?]‘L]TNHJULL‘UU U@ﬁIUﬁ
o 1 1 " v w a 1 a 4 a
ﬁﬂﬁ'fluﬂ?"mﬂ’gJ}Nﬁ?)ﬂ'J"liJQ'QWﬂﬂuﬂU 0.90 Llagi%}ﬂ'E)iJW’Jm@i5]57]?111!7115”JLﬂﬁWE’;WV]N'Jﬁ'JﬂiiN
o a o awv 1 A ] { ] 4 Q
GlUﬂ’ljil']a@\ifJ!ﬂi'lzﬁﬂ'li]lWa Waﬂ’liﬁﬁ]ﬂw°U'J'IZ'JQLL‘]JUGYJL/OGU‘ﬁthﬁNﬂaW’Nﬂ1ﬂﬂ1WLLUUﬁ 2 cdﬁqﬁ
9 a o d'd Y a a = a dy Y 2 [ 9
‘1/INLGIJWLLU‘1JNaiJme13Jﬂ3N 8 UAALUNT Nﬂ')']llﬁllﬂaiuﬂ'ﬁl@lllLu@ﬂ]ﬂiﬂﬁlﬂﬂﬂﬂu‘lunﬂlﬂ'ﬁlﬂﬂ
ra o a o = 9 ra oA % Y A = Y 9
LUWUN Iﬂﬂuﬂ?’]uﬂuqm!ﬁﬂﬂ’lﬂiuLUW!L?JW?JW‘V] 531 119 ﬂ'J’]?JLﬂutﬂﬂueua\iﬂ'l\?wllﬂalm’]lﬂ’]
ra P a < - 9 9 ra P a a A a
LUWUAN 229 ﬂiaﬂ']ﬁﬂ']ﬁ fnml,’iTUENEJN‘VI“lﬁﬁHﬂLUMiJWiJWVI 406 UAUATNDIUIN L'Ja’]cl,u
MSIANEI 4.99 T Lazgurgimsnagilens 180 esrwadon Fawan1si1assdoanann
[ g a [ ' 1a o 1 A" a QBJI
ﬂllWaﬂ’]ﬁﬂﬂﬁ@ﬂﬁuzﬂwaﬁﬂmcﬂﬁjﬂuuWllW'ﬂﬂﬁ\T"lfuq']ufﬂﬁq u@ﬂ%’lﬂuuﬂﬁ$U3Uﬂ’]5ﬂ’]5ﬁﬂ‘}eﬂiu
av dyw ) G Y @ a 1a d a o I'd A A
Q"Il!?]ﬁ]ﬂuﬂﬂfﬁﬂJ"Iiﬂ‘lﬂ‘lﬂﬂ'iﬁifgﬂﬁi“])ﬁluﬂﬁﬂﬂﬂlL']J‘]JLLﬂ%‘W@lu"lﬂ"liﬂi‘]mLiJWMWNﬁﬂﬂm“ﬂﬂN“]5'11!@@1!
va A 2 yy o & S Y ao 44 7 o a2
GleJﬂmﬂ']Wquqéllullﬂ ﬂ\iuugﬂglﬁullﬂfJ'N’]ufﬁ]ﬂutﬂUﬂizTﬂ"lfu@l@ﬂ’]iW@lu']Qﬁﬁ’]WﬂiiilluJWNW

a o J 9 [ @ an
wammcwEJNsumilnmfﬂwmaJﬁmmwusmumuwmmllﬂ

A A aa A A ) a a J W
DYUDFO U AN FP01156NUTNEIINGUNUTHAEN



Nattapong Charungruk 2012: The Development on Design and Manufacturing of the Multi-
Cavity Transferred Moulds for Precision Rubber Products. Master of Engineering (Mechanical
Engineering), Major Field: Mechanical Engineering, Department of Mechanical Engineering.

Thesis Advisor: Assistant Professor Supasit Rodkwan, Ph.D. 160 pages.

Generally, compression moulding process of rubber is widely used for conventional products
with less complicated shape and less precision requirement. Nevertheless, for most rubber products
used in electronics and electrical industries, where smaller product size and high accuracy of part
dimensions are usually found, transferred and injection moulding are often utilized instead. Moreover,
in transferred moulding, unbalanced pressure in each cavity of the mould is still the challenging major
task for operators to overcome. Therefore, in this research, the design and manufacturing of the multi-
cavity transferred moulds for precision rubber products is proposed. The silicone rubber product used
as a component in cameras is chosen as a case study. The main investigated mould design parameters
include the gate types: fan and film gates, with various widths of 6.00, 8.00, 10.00 mm. at the constant
thickness of 0.05 mm., as well as the runner geometry types: H and X ball nose shapes with the width
per height ratio of 0.90. In this work, Computer Aided Design/Manufacturing (CAD/CAM)
techniques were used to assist in 24 cavity mould design and production process; in addition,
Computer Aided Engineering (CAE) was also performed to study rheology behavior of silicone during
moulding process. Both experimental and simulation work were carried out. The numerical results
show that the mould with a film gate with the width of 8§ mm. and a H runner type 2 provides the
optimized balancing of silicone rubber filling in each mould cavity. Such a case, the pressure loss,
shear stress of incoming silicone rubber into the cavity, speed of rubber material running into the
cavity, filling time, and curing temperature were found as 531 bar, 229 kPa, 406 mm./s, 4.99 seconds,
and 180 degree Celsius, respectively. The empirical data correlates well with the predicted numerical
result. Consequently, it can be seen that the procedure used in this research can be further developed
for rubber products in other industries; as a result, Thai rubber product manufacturers can compete in

the international marketing level in the near future.

Student’s signature Thesis Advisor’s signature
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10. nsdnBaIzMsneg v I019B 1014 Silicone 70°A Higaingil 170 °C

=

11, nsanzaznsnaglve 119199613 Silicone 70°A NaungHl 180 °C

u

12. nldanBaIEn3AI31Uva 901900074 Silicone 70°A NNl 190 ‘C

MAUHUINA N1 HANTNATDUIAAANUNUULUYDIITA AU
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1RSI |
B il Labor: Research & Development s
Company: University MAHIDOL b0
‘geet  RamaVIRoad Ciy. 10400Bangkok
o i i Lo A B o o]
Fle:  C\Documents and Setings\aMaterialtop¥GFT Standardi3-54\70 Temp 30-1
Date:  16-2-2011/10:48 Temperature: 30.0
Sample: 6016 Capilary:  Roundhole 30/2/180
Capillary 3012
Operator
T LT, " N> Py PTIO, T PHMY TR, | NN e
o] [bar] N [bar] [C] [l [l e |
el | T4%l 40000 3B00el 20900l 3020061 290001 45000
34701 §0850e! 4400060  3890%-1 29900e!  3.0200e1  2.9800e1 5.1100e2
344 92154e1  44000e0  38905e-1 300001  3.0200e1  2.9800ef 5.3400¢)
| 3472200 136432 4400060 389051 299001 3020081  2.9800et 5410062
GOMMded  15092e2  44000e0 389051 29900e1  30200e1  29800e! 54706 |
| m | M n] B AN B
e | Pa | Pas) | (] [tl] [Pe] [Pas] Pt
4006860 [1.2304e5 | 248044 | 0.0000e0 152431 123%4e5 8131083 2623160
ot [13477e5 | 26955e3 | 2.750%et 145442 1347765 026632 1.7655¢0
| 9.09%4e1  [1.53595 | 1536063 | 5.3011e0 26155e2 1535965 5872362 247990 |
5000062 p273%e5 | 4547862 | 4102060 8347762 22739¢5 272302 2080060 |
(900002 POAGTeS| 2648762 | 454300 166953 2648765 158652 237e) |
m=5984660  A=69159%4 B =-8.3200e-1 “759.*91'74;1'_"’(5’:’0?60@6:;6 V<
U [Pastim] U (1 [Patms]
o000 000000 mc=00000e0' = 0.0000e0
| [Pas] Is] [ Ui
;Aﬁ=0.0000e0 A=00000e0  A;=00000e0  A;=00000e0  A,=0.0000e0 #, = 0.0000e0
U U [1] U 1 11
‘ -
| 1, =0.0000e0 d,=0.0000e0 Ty =0.0000e0 2,=0.0000e0 E, =0.000060 ?, 20000060
Bl NKMIK S S

a

MWHUIDA N2 HanTIamgaauiany IMaveweda Inungumgil 30 osisaided

u
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o wEm_
g i o L el 8T T e e S ; _ﬁ—‘_“—“—h\_‘

Compeny. Universiy MAHIDOL ~ Labor. Research&Divelopment

‘et  RamaViRoad Gip, \WBageac Tl

File  C\Documents and Setiings\aMaterial:Ktop\GF T Standardi3-54\70 Temp 40-1

Date.  162:2011 /1144 AHRES i

Sample: 6016 Capilary.  Roundhole

Capillary 3012

Operator

i Py vl Ol B BFTIO, & ol PTiDy, N BT
o [bar] [N] [bar) ['C] [C] re) %
4002 06l 440000 306 3080l ACZIeT  390e] e
347208 79060e! 4400060 389051 30800e1  40200e! 39800t 520
6 04401 028531 4400000 389051 39800et 4020061  3.9800e! 5460060 |
3472060 133302 4400060 389051 39900e1  4.0200e!  39800ed 5540062 \
o) AT 40G0_ 38051 36N00eT A0N0el GG 5y
T A — 5 S T T o
F- t T 4 1 M W
oy [P | P | [ P [ag |
; (177665 | 2357064 | 0.0000e0 148911 117785 7.90803 278810 ‘
% 1321065 | 2642263 | 2.00851 122332 1321065 1.0798e3 1 916760
000et  [15476e5 | 154773 | 4379160 268182 1547665  5.7706e2 250060
5000062 222065 | 4dddted | 4448260 836052 2202265  26580e2 213066 |
A00Ge) DOOGS | 60 |GGG MGTINeD 2605 ASWI pyp |
'm=572000 A= 6.5465e4 B=-82520e1 =003k e T
i [Pastti i [ [Patmsh1] |
000 =0000060"  m=00000e0*  2,=0.0000¢0

[Pas] ] ] U
‘?=0.0000e0 A= 0.0000e0 A, =0.0000e0 A, =0,0000e0 A, =0.0000e0 %, =0.0000e0
| ;,]ooomw dé=0‘0000e0 To=00000e) — #,=000000  E,=000000  r=000060

o - SN Ml P fmo]

a

MWHUIDT N4 HanTIamigaauany 1Maveweda Inungungil 40 osisaided

u
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A e T wmee
L s Labor Resach&Deveopmest ™ .
company. University MAHIDOL  Labor.
seet  Rama VI Road Ciy: 10400 Bangkok
e B 3 e i s M |
Fle:  C\Documents and Settings\aMaterialop\HGF T Standardi3-54170 Temp 110-
Date:  17-2:2011/13:17 Temperature: 110.0
Sample: 6016 Capillary:  Roundhole 30/2/180
Capillary 3012
Operator
iy am M a I\ VAL DR
 (om L . I N N -
Sl Tl 4000 30T 10BA0eZ 110002 10080e 4200
34720 01754el 4400000 38905e-1 1099082 1101062  10990e2 46500e2
6 o4dle- 1047562 4400060 389051 109802 1101062 1099062 4.8800e2
3472200 114742 4400060 38905e-1 1009062 1101062  1.0990e2 495006
oaded 12042 4400060 389051 100902 1101062 109902 50400¢0
B el ¥ i Jh TR T
s | [P Pas] | [ [tis] [Pa] Pas] i

&0 [5Teced| 191694 | 00000e0 115771 957854 8274063 234150
ﬁ? 152925 3.0567e3 | 4.9231e0 835801  15292e5  1.8295e3 1817260
99041 [1.7458e5 | 1.7459%3 | 5.2334e0 587602 1745865  29711e2 2689860
5000062 [19126e5 | 382482 | 1.7660t 200153 191245 9.36T6e 2767060
0066662 pOOMGES| 2004062 f 1481261 40863 200065 4061 2p0ggep |
m=8470260  A=79240e4 B=881Met  r=09818e-1 Aol N |
[1 [Pas*tim] (1 i [Pa"m s™1]
o= 0.00000* 9 =0.0000e0* m, = 0.0000e0* . = (,0000¢0
[Pas] 1o [1 [1
Ay =0.0000e0 A1 =0.0000e0 A2 =0.0000e0 Al =(0.0000e0 A‘ =0,0000e0 fzp = (,0000e0
g i " [11 0 f
;1 =0.0000e0 dz =(.0000e0 Tll =0.0000e0 rzw =(.0000e0 EA =(.0000e0 rzl =0,0000e0
S TSRS g

a =

MWHUIDA 14 wamsIasmguauiiany lvaveweda launguvgil 110 s usaFod

u



RHEO-TESTER 2000

: i MAHIDOL Labor: Research & Development
R ara City: 10400 Bangkok

Street: Rama VI Road

File: 1: 70 Temp 110-2 + 2: 70 TerMaterial: GFT Standard

Date:  17-2-2011/13:17 Temperature: 110.0

Samble 6016 Capillary: Roundhole 30/2/180
Capillary 30/2

Operator

1.00e1 1.00e2

GOE

1.00e3

TTFERT WinRHEO V4.29

1.00e7
T
an
[Pa]

00e4
y,, [1/5] 1.00e4
P

g
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9

a ' A A
MNEUINN D15 ﬂi'lwuﬁﬂ\iﬂ'lﬂ')'lllﬁuﬂﬂ

= - A ~ a =
VUNUDATURDUNGUNHY 110 DIALHALFYT
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Sample: 6016
Capillary 3022
Operator

v

(mmis]
3470082
3472081
6 9440e-1
3472260
6.9444e0

s

I

8el
97e1
99%4e 1

5.0000e2
999992

A, = 0.0000e0
[1]
d, = 0000060
[

Company. University MAHIDOL
Street.  Rama VI Road

Pt
[bar]
5.0575e1
8.7956e1
1.0175e2
1.1524e2
1.1944¢2

1%

. [Pag]

4202ed|  1.6869e4
146595  2.9321e3
6958e5]  1.6959%3
9207e5|  3.8414e2
9907e5]  1.9907e2

A =6.8010e4
[Pas*im]

), = 0.0000e0*
[

A, =0.0000e0
(1

d, = 0.0000e0
[l

RHEO-TESTER 2000

Labor: Research & Development
10400 Bangkok

City:

Temperature: 120.0

Capillary:  Roundhole 30/2/180
Fy Py PT100, ~ PT100,  PTiO0,
M [bar] (C] [C] [C)
440000  3.8905e-1  1.1980e2  1.2000e2  1.19902
44000e0  3.8905e-1  1.1980e2  1.2000e2  1.1990e2
4400000  3.6905e-1 1.1980e2  1.2000e2  1.1990e2
4400000  3.8905e-1  1.1980e2  1.2000e2  1.1990e2
44000e0  3.6905e-1  1.1960e2  1.2000e2  1.1990e2
) ¥ 1 1l
1] [1ls] (Pa) [Pas)
0.0000e0 100351  8.4292e4 7708663
4.1620e0 78317e1  14659e5  16718e3
4.7563¢0 4945162 16058e5  3.4293e2
1.2925e1 18407e3  19207e5  1.0435e2
1.9372et 3.6814e3  1.9907e5  5.4074e1
B = -8 6026e-1 r#=99718e-1 ¢ = 000000
1] 1 [Pat-ms™]
m, = 0.0000e0* *. =0.0000e0
(1l (1
A,=0.0000e0 A, = 0.0000e0 A, =0.0000e0
(1l (1 ["
Ty =0.0000e0 = 0.0000e0 E, =0.0000e0
() 0 (kJimal

Fle  C\Documents and Settings\aMaterial ktopWGFT Standardi3-54\70 Temp 120-1
Date:  17-2-2011/14:42

{

[sec]
4200062
4670062
9.1000e2
5170062
5.2300e2

W
{1

ke

223790

11711e0
211160
267990
2821060

£, =0.0000e0

(1

£, = 0.000060

U

d‘ Y J va an 1 a
MANUINN N16 Nﬁﬂ"li’JﬂﬂWﬂmﬁﬂJ‘]Jﬁﬂ"lihlﬁﬂﬂl@\iﬂN“]SﬁIﬂuﬁQﬂ!ﬁQN 120 09A s ALT
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1. aldsunsy CAD Mold Taoidlalvlsiiluuana st idounafinmids STL

J a [ {
@on lWawwana *. st wulla AwdaanwnuIng al

Look in: Ib cas

x| - =B cf E-

Eox

Twpe: Certificate Trust Lisk
Date Modified: 19/10/2552 5:47
Size: 779 KB

File harme: Im

Filez of tupe: ISlereUIlthgraphy Files [7.stl]

mwenni ar madla Tlafduuwana =t

a s { o Ay W {
2. dalaniivwena *st Usnguuunldlumsdraesnsive danmeuani a2

Scale the part to millimeters

Unit
Chieta )
-
——

Soale
1
1000
2654
0.0254

Pait Dimensions [mm]
48,95 28.75 5 09
48960+ 004 X 2.675¢+004 % 900
1244 X 73024 22,86
1,244 07302 % 0.02288
48982875208

Pait Violume [cmai]
003
94082501.55
54174
oo
008

4' d' 9 o aw
MNEKIN A2 uuunlFlumsiiaesnsive
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9 9 Ao v ! 9 A ' < A
3. F139INNUYNADIVDI Parts wmmmmgﬂmmma"ln Tﬂﬂﬁi’lﬂl%’ﬂﬂ Parts Volume
1 a Qy 1 A Y a A A g 3 A 3
NYTHATUDIFUNU @i?%ﬁﬂﬂﬂﬂ?ﬂﬂi%tﬂuﬂﬁﬁlnﬂi (mm) nsouduaung (cm) 91NUY
nA OK
9 a o d‘ A o ) . dl d‘ d’
4. MTAINNUDAUNUA Tﬂﬂm’ﬂuﬂﬂ‘ﬂﬂﬁﬁ Edit 1a®0UU1 Geometry 4D U1 Parts [a0UNT

Mesh Prepare AUANHUINT A3 ATUA1

File §e¥ ‘iew Simulation Resuks  Help

Default Settings

@H» IIHG LT

Language
Material HeatingfCooling Channel 4
Teut Labels 4 UF Measuring Devices

,,!';ﬂ \Wall Temperature

'-:‘;} Funner
Symimekry

Taals

T Thickness

v k4
o a 4
ﬂTINN‘I»!'Jﬂﬁ A3 mumumiﬁgnmamu@]



1 <] 4 g { J
5. Aow19z1/51NUA0NFO Mesh Prepare TUUIAWATHIUINT A4 A1UA1

Mesh Prepare

Fielative [%]

Bbzolute [mm]

< Wall Thickness [mm] <

[ ]K.eep Mesh Stucture
[ 110 Thickness Method
Stop J [ ] &utom. Mesh Fiefinement

Element Edae Length

2

L lroup Dependent

Remesh
[ ] Export CFE File

: v/
MNEHINH A4 VADNYO Mesh Prepare

152

° ' . . S|
6. MINIUAAI Relative Element Size lﬂUﬂ'ﬁﬂ@Uﬂ'naJaglaﬂﬂmﬁq Mesh 5}1??111811,’@“11 1

Y ]
vwlinnuaziden uaziFesd1dIude v 10 32UANUHEILIINGA  INTUIATOINY

(] = A 9 Y A 3
Qﬂiu%@ﬂﬁlﬂﬁﬂﬂﬁu’] Partl 4a3nAN Start INUUD

:1‘ a A <} @ {
NNUUNAMNLINAATIALADN AIDINHUINT AS

E4
=< o

3 Mesh Prepare

Relative [%]

Abszolute [mm]

Element Edge Length

2

L Group Dependent

< Wal Thickness [mm] ¢

[ keep Mesh Stucture
[[]0d Thickness Method

[[] Autarn. Mesh Refinement

Remesh
[ Export CFE File

1 3 1 < 4
MNEUINN A5 Tuneuiloumailuudenise Mesh Prepare

[ 1 { I
2AUMN Stop 599UNMVIUABWTUURdo
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7. aTﬂ‘]Jﬂ@iJ’]ﬂﬂlﬁﬂﬂﬂ’]Wﬂ’]ﬁﬂ Gate Editor ﬂ$ﬂ51ﬂaﬂﬁﬂﬂ 2 ‘]Jﬁﬂﬂ@'li]ﬂ']WNu'Jﬂﬁ f6

9 1
ATUHAN

. Gate Locations

Point on ...

* Suface
" Edge
" Comer
" Node

[ Optimize gate locations

ad | Ed | Deke | 0K | Concel |

v d r
MWHUING A6 M15151NQUABNY0 Gate Editor HaZ Point on

o @ AqY < .

ANUNBYIMTIN 151Ul uuaen Point on

= o ' Aa 2
Surface Hu8DN 1130111 Gate 119 lANAIvOIFUIL

= o ' A a 2
Edge %1809 a1w1301 Gate 11319 lanusnavesduaim

[ 4

Corner 11809 @115011 Gate 111719 IaNUTIBYNVOIFUIL

v
A A

9
4
9
4
9
4
NS Node U949 Elements

Node #M18D3 1113011 Gate 1314l

) J a J 4 9Io A
Wanenrg) 8192111 Gate 111319d0ana Cl A1 udandnunddne e liFdumisndosms

2N AWAAININHUINT A7



Gate Locations

[ Optimize gate

add |

locations

Edt |[ Delete | oK

E4
a

MNHUIND A7 MIINAUHNUL Gate (NMUT1) NFUU

A o
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1 Y o ] 1 A '
8. WU Gate llﬂ’J'NLLﬁ’Jﬁ]Z‘]Jﬁ'Iﬂ;]GH!muQ"U@Q Gate MUY X Y Z T]hl‘lJ’JN [3REVARAS]

AV00N UI0NINITUD 1 AUV Gate dz)asu 'l

[ v Y [ 1 [
9. malalidn1das1a Runner (339) e 12 nuy TaelUf File howini Open

180117 Runner System A4AINANUINT AS

Edit Yiew  Simulation

Results  Help

Save
Impart

Export

Convert

B Project Chrl+0
¥ ﬁ HIC Swskern

4 & Runner aystem
¥ w Cadmould Any Result (CAR)

tﬂ' na/l 2 J
MNNUINT A8 TuADUMTA 1S Runner System

3 <] 4 4 { 1
10. 9IMINaz1/51NUABNYO Runner System TUNIAWATHAUING A9 AU T319

Runner (339) 1521961199 1182710817099 Runner MULLUNRHUA
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Runner Segments

O [@ U |01V [0 % |

Il

Connected ta Segment Connected ta
New m [ Cold Rurner
Faint 1 Foint 2
1 [ ICeswsy 1 [ 1 Q)
\ Displacement \
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Simulation Description
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Identifier 14;| 1D unused, o existing simulation result will be overaritten.

Title |

Description

Input Data
Cadmould 30-F Wersion 2.0 -

Part:

Mame: "Box"

Surface = 119053 mmex

Waolurne = 115917 mma

Centroid = -2.343 , 0026 . -30.777 mm

Finite-Element Mesh:
Total volumne af all triangular elements = 118120 mma

Element-bazed volume = 118120 mmm
Total volume of all parts = -15871177814959:379000000000000000000000000000000000

ak. Cancel

d’ [ . . I BF o nsll A A o R 9
MNHHINN A13 ﬂﬁﬂﬁﬂg‘uaﬁlﬂ Simulation Description Mmmsaseretuiinmny 13

' 9 '
16. 129NAIFQ Terminate Simulation 91011 T151ATHILI 109N 1MAVDI819 (DI 1ADY

ms lnaas e ldnaconuiims insiziiae i

e

v
[

~ o a d A ~
17. HANUIWIUATIEH WA

- ANNAUGYIAY
Y A
- ANMALADY
< a dy
- anuE lumsiauiionns
a &
- A lumsauiiesy
9 a &
- anwaulumsiuiioss

] I 9
- 9931MIA9gUv0E Hluau

AULETAINNHUINT A 14



159

a

(n) anudugapdenieludunifu (v) narlumadmdunielurh

M Diagrams

93.3 ;
83.9 /

74.6

65.3 -

56.0 4

i /
166 1
373 /

26.0 1

Max. Cure Rate [%]

187 /

9.3 H ¥4

0,0 = e
0.000 18.50937.01855.52674.03792.546111.05129,56348.07466.56385.092

‘ ADMOULD
So-F

Time [s]

() arduReuneluduinui (1) namluaadnsinsgvesens

~ Aq ¥ a 4 [ = Y = 3 a
MANNUINT Al4 Nﬁ%cl%ﬂ'lillﬂi'lzﬁ ANMUAUFULTY ANVIAULIRDU mmgsﬂumsmu

U g

Y Y
!ﬁi’]ﬂN lfJﬁﬂuﬂ"liL@]llLﬁ@fJN uazﬁmmwmgﬂmmﬂn



160

1J‘i$%€lﬂ1iﬁﬂ‘tﬂ!m$ﬂ1‘iﬁ1ﬂ1u

4 o 4 v
¥o-umana MBI 93950

Juheoud Nha 5 uIEU WA, 2519

aouNing NTUNNUNIUAT

Usziamsane  mu maluladgadinssy (naluladinioana)

ANTUNFAYNTEUAT NTUNNA T WA, 2543

9.3, A TU TagMIHAANIIGAT NI T

AUZAFINTIUATAST UHIINBUNEATAIEAS

ATUNNA 1 WA, 2550

o 1 t3 d‘ U
msmmﬁummsamﬁﬂﬁuu

o o
amuﬂmamﬁ@uu

= M yu
num‘mnym‘lmu

AINIIVBUAS WAL

S A 1a 4 v 9 9
AUIFEINQYRNIZN NN do11uAuAd
gaziauna luTagmInann19gaa NI
AUZAAINTTUANAAT UNINOABINBATAEAT NFUNNE
NUIBUM TN FINNUNBINUTTVAYUNITIVY

a 4 ~

(@n.) envnemaasiazing 1ulad (TRF Master
Research Grants: TRF-MAG Window I) 1l52311) w.a. 2552

S o ¥ A
mundyn1 WRG-WI525E032 mgla Insesniayeon To

MAMIHAANVNIUITY NY ANI.-0AAHNTTY



	5214503555 1
	ใบรับรอง วพ.2
	5214503555 2
	5214503555 3
	5214503555 2-177



