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Design and Analysis of Plastic Model for Electrical Appliances
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Abstract

In present production in industrial has been advanced competitor that Thailand open market. Product have
completive very much which product have research and development by adjust production with quick and reduce low
investment to compare in marketing by continue grown in business. The Electrical appliances in home used product
very must then part almost making from plastic. Researcher is design plastic mold of electrical appliance by material
(Acrylonitrile Butadiene Styrene) ABS by used technology CAD/CAE note that form design and create mockup model
for plastic analysis and search parameter for example packing pressure, packing time, eject temperature, stress and
strain in part, bending of part after eject out from mold and etc. How ever after succeed complacent data then take data
go to adjust model again, and make a model with Rapid Prototype Machine used Selective Laser Sintering (SLS)

system, and then checking correct again which maintain quality control standard product.

Keywords : CAD/CAE for plastic part analysis, injection machine parameter
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Bending stiffness = E (Young's Modulus) x I (Moment of
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W=0.4TO06T

R20.25T
GREATER IS BETTER
PROVIDED NO SINKS
ON OPPOSITE SIDE

RIB DESIGN

HEAVY RIBS CAUSE SINKING RIBS = 0.5 MATL THICKNESS
NO SINKING

PROPER RIB DESIGN REDUCES SINKING
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SMNAP LATCH WITH
TAPERED CROSS SECTION
E; = Width at support E = ‘Width attip
H; = Height at suppart Hy = Height attip
B Hy
= — R, = —
By 7, h A,
= Length of snap d= Height of shap
E= Young' sModulus w= Coefficient of frictionon latch ramp
k= Stiffness of the beam
ANt
in (5] (-2
F oaxial= hq|onfitucoss’
cos(&)—lusin (5}
B‘_sEH.S3 sin(8) + pecos (8] (2)
- 453 cos(Qj—lusin(G)

2.2 nysaansasauuuy (Rapid Prototype)

(danld SELECTIVE LASER SINTERING (SLS) k&
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Scanning
Completed Portion UL y; Laser
of Workpiece Laser ¥ vy
(submerged in N Beam Crver
powder) —_ g ../ Plate
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Powder .~ ' Platform | “powder /.
Supply(raises) {lowers) | Supply(raises)

LEVELLING ROLLER
moves supply powder
to platform and levels
powder surface.
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o ngwjmsvaatiiu (Shell-Cooling Theory)
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T Cooling Lines

Hea!ﬁ;m{i:;non ) / ﬁ
v /il

£
/ Iy’
g;crammm
& &f 7 & Cavitg(Pary
Hear Conduetion

35U 6 szuumavaaidiu

. M3AUINM Reynolds Number (Re)
Cooling Channel Reynolds Number (Re)

_e’

o

Fe

M590 1 LFNANNFUNUSYEY Reynolds number

Flow type Reynolds number
Larninar flow 2300<Re
Transition flow 2300<Re<10000
Turbulent flaw Re=10000
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35U 13 Fudunseusumi (Front Cover)
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wW3sutayai 1 ippeNLUY WardaTE

NnnFunuiudy lévmsasnuuuusifinidanaradndu
(Two- ABS
(Acrylonitrile Butadiene Styrene) u"nL"fJui’ﬂq’lumiﬁﬂﬁvugﬂ

UWUUFDILNY plates) laaidanldwaradn
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o ANUNNINBUNUNITU = 1.128 - 2.000 mm
* UNAVBNBUNU =116.000 x 54.120 x 71.000 mm

o M5 IAIed aae Flow Melt Front /Pack /Cool /Warp

B> & B

(3

3U7 16 nssvaumsnauimsussaianadta i

WNaMTIALRBUNUMELUsWNTH Moldex
LEAIAINAUIZBIT U UAIURIINGGIT) HAIAINBUN
' ' o 4 2 P '
wnlslaguwuamadens ) WWAUNUNANINYUITERIN 1.9 - 2.1 mm

Model_Thickness
x10 0 [mm]
5000

4742
4484
4226
3.967
3.700
3.1
3.193
2935
2677
2419
2.161
1.902

1644

1.386
1128

Run 1:41.mahvABS_LUSTRANABS1460_1.miwd_{ pro
Rng : £.13+5 mm,Ep=26,425 Ec=9d Em=12
New run or virtuzi moiding triaf

183
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VISCOSITY (anuwiin) Wunmhaiaanumumuzas

m3lua Mmanunilagausiuigauazendamslne dmsumas

Tuwana@in Ysznaueie aaungdl (Temperature), UIaY
(Pressure), U3atiiau (Shear Rate) uazau <
ABS  LUSTRAM AES 1450 Bayer
e e T e A
é\&\\ 1 =A-200
\ 18225
-  10%*c= AN 250
- S
5 L
ﬁ 3_ \
F 1W°: = §
b x\\
: [ ]
102 |
101 PR PR
'’ 1w w? 1wt 10’

Shear Rate [1fsec]

gﬂ'ﬁ' 18 memuwniianuansiiiauaas ABS 1460 Bayer

Wumsmvuadsuasenuvnuwiy 2aamaslunaradin

4 g ° s ' a Y 2 o
Fudumsmvueneizuyeede PUNRHN LULNOU LLRsBU 7 Iﬂﬂ'ﬂ’ﬂ,ﬂ

azleannnswanns PVT leasunsy Tasanansoldmsdmuine

Toafdvua Ysnnas visanumnuiuiigamvgiile 1 wasusaou

munNWAMINIAIFA AN

Tg = 99,85 oC ABS  LUSTRAM ABS 1460 Bayer
1.11 ;Hnnun|w|||w||w|w|||w||w|w|||w||w|w|||w||wEP[Mpa]
E 240
108 = |
E | 2-&-50
T o1 - /.,—1{/ - o100
i E 1 -H+150
g . % /( })/Flg .
3 E L ,ﬂ})’ 2
v oo E Wl 3
5 AT E
& o f et
;*“’WM M
093 = -
E‘M—WM
090 B i i a3
50 100 150 200 250 300
Termperature [0C]
Ui 19 uaes PVT laasunsnwaeidg ABS 1460 Bayer

uaaeMInIazannIssdanmainlulysunsumshasinasgy

nszIuMsAawanadnmnE@aulan 1

Process condition setting: Flow rate:

[Filling] [Coaling]

Stroke Time 0.44477 sec  Coaling Time 20 sec

Melt Temperature 230 oC  Open Time 1 £8C

Mold Temperature 70 ol Eject Temperature 120 ol Injection pressure
Mas. Injection Pressure  204.2 MPa  Air Temperature 25 ol

Inject Yolurme 181255 co

[Packing] Cycle Time 224448  sec

Packing Time 1 sec  [Mald] T1.msh asckinglpiessu
Max. Packing Pressure  204.2 MPa  [Material] ABS_LU

Packing Switch 98 % [Machine] Battenfel Th 5004

51

AssuIUMSHawanadnmu@aulai 2

Process condition getting:

Flow rate.

[Filling] [Coaling]
Stroke Time 0.19436z zec  Cooling Time 20 sec ‘
Melt Temperature 730 oC  Open Time 1 sec
Mold Temperature 70 0T  Eject Temperature 120 o Injection pressure:
Mas. Injection Pressure 230 MPa  Air Temperature 25 ol
Inject Yolume 19.125 «cc ‘
[Packing] Cycle Time 251944 sec
Packing Time 4 sec  [Maold] 11.msh fazching/pressure
May. Packing Pressure 230 MPa  [Material] ABS_LU
Packing Switch 100 % [Machine] Battenfel Th 500/
o a P2 a
ﬂiS‘U'Juﬂ'ﬁﬂﬂwa’la(ﬂﬂWlNNE]'L!l?JVI 3
Process condition setting Flow rate
[Filling] [Cooling]
Stroke Time 015549 sec  Cooling Time 10 s8C
Melt Temperature 230 o Open Time 1 f=1:1d
Mold Temperature 70 oC  Eject Temperature 120 aC Injection pressure
Max. Injection Pressure 230 MPa  Air Temperature 24 oC
Inject Wolume 19125 cc
[Packing] Cyele Time 146555 sec
Packing Time 35 sec | [Mold] 11.msh Packing pressure
Max Packing Pressure 230 MPa  [Material] ABS_LU
Packing Switch = % [Machine] FANUC  5-2000i11
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o 4 o 2 P
M3052988UlasMTINVUNNNAIBIT0 CMM 2a9ZudIu 39
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10 30 69l

M 1 Funuinleznemssasimvuazasmdaudanlwih

@1 Nan. D de
N AINIA WN'I’(’JLWG!
NRUA
F8M5 | Max | Min | (mm) | madisueiiald
Wil | 192 | 188 | 19.10 Hu
W2 | @55 | 053 | 491 Taishy
03 | 055 | 053 | 4.89 Taithy
w4 | 538 | 521 | 513 Hu
wils | 241 | 19 | 191 Hu
w6 | 241 | 19 | 1091 Hu
9077 | 889 | 838 | 842 KU
w8 | 724 | 673 | 687 Hu
w09 | 538 | 521 | 521 Hu
90 10 [2.83 | 517 | 1234 Hu
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