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A Study on CIM Construction for the Plastic Fan Design Manufacturing
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Abstract

In this study, the plastic fan with high efficiency and low noise was designed and the capacity
of the wind and the wind pressure were analysed and verified by CAE. After designing the
metallic mold using the metallic mold design data, and then the metallic mold design was
reformed by analysing the process of the material stream and injection filling by CAE. Also the
metallic mold cutting data were formed using the metallic mold design data. These cutting data
was used to produce the fan electrode by a machining center and then this electrode were used
to manufacture the metallic mold by cutting the fan cavity by an electrical spark machine. The
purpose of this study is to find out the sub-optimal condition on the productivity and improvement
in quality of the plastic fan by integrating a series of this process with a computer.
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@O PC @ CNC controller 3 RS232C @ Machining center
Fig. 5 Configuration of the CIM

sxsxxz DESIGN SPEC, sex»ex
1). FLOW RATE (M"3/8) =1
2). TOT./ST. PRESSURE (FA) = 300
3). DENSITY OF AIR (KG/M"3) = 1.2

4). TOTAL HEAD (M) = 25.4842
5). NO. OF BLADES =6
6). RPM OF MOTOR = 2400

s2x3x3sPERFORMANCE DESIGN s»s»z2sx

#. TIP DIAMETER (M) = .4

#. ROOT DIAMETER (M) = ,238341
#. LIFT COEFFICIENT AT HUB = 1.2

#. LIFT COEFFICIENT AT TIP =1

DIAMETER (M} U (M) CU (M/8) W (M/8) BE (DEG)
2.383E-01 2.995E+01 1. 043E+01 2. 764E+01 2. G51E+01
2.788E-01 3.503E+01 8. 921E+00 3.297E+01 2.198E+01
3.192E-01 4.011E+01 7. 791E+00 3.826E+01 1.882E+01
3. 506E-01 4.519E+01 6.916E+00 4.351E+01 1. 647E+01
4. 000E~01 5. 027E+01 6. 217E+00 4.B74E+01 1. 466E+01

DIA. (M} L (M D M F (M) BS (DEG) T M)
2.383E-01 5.888E-02 5.888E-03 3.629E-03 3,602E+01 9. 360E-02
2.788E-01 5 152E-02 4.508E-03 2.723E-03 3.052E+01 1.095E-01
3.192E-01 4.641E-02 3.481E-03 2.241E-03 2 654E+01 1 253E-01
3.596E-01 4. 275E-02 2.672E-03 1.952E-03 2 347E+01 1 412E-01
4 000E-01  4.007E-02 2.003E-03 1.765E-03 2 10D1E+01 1, 571E-01

U=Circumferential speed, CU=Circumferential displacement,

W=Relative speed, BE=Angle of attack, L=Rotary blade longth
D=Rotary blade thickness, F=Rotary blade contraflexure,

BS=Rotary blade angle, T=blade of spaced

Fig. 6 CAD data for the fan model

=eels} 20| Fig. 8ok,

4.2 CAE AlAH|

CAD 4z5le] dlo]elE olfate] @ A%al4
< den QedolBe 3 W47, snAd, ¢
A4, HA4, NACAME, 27 wlEd4e o
Al7]91 NACA Sectionel] w2 <} RE x5 o 4
seh, i Feldt Mol Al A7 400 mm, 3



1474 H oF 5

Fig. 8 3D model for the plastic fan
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Fig. 16 Path of finishing cutting
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Table 1 Optimal cutting condition

ehog @ AA, Az CIM 752 A A7 1477

% For give cutting condition

Input data of @ CNSte -emeeseeeresieneiriees 20.3

Input data Of ¢ CNSte-s-sssesreserssssmnianssinssiies 279

Input data of Machining cost/min------cseeeeeees 7416

Input data of Material cost (won/pc) ««-crreeeecnees 71

Input data of Sale cost (won/pc) -+-eeevrmeeeee 7 10000

Input data of Tool change time (min)«-+---e----- ?71.5

7) Input data of D (before diameter) (mm) «----+--- ?10

8) Input data of cutting length (mm) -«-eceeerereree ? 9537

9) Input data of Feed (Mm/rev) -«ccesereeemreeesss 20.1

* Economical machining data
Min cost Max profit

Cutting speed {m/min) :22.317 28.115
Tool-life (min) : 30.1153 13.007
Production rate (pcs/min) : 0.008 0.009
Cost (won/pc) : 87500.38 72567.25
Profit (won/min) :115.11 256.65

defole = olgsiel AAH Hirv§ AL
22 m/ming} Hdol§ HALER 28 m/ming
W, o As-el Azt FF4EL 308 13%

|

o eleig H43 o}
e _

A A
g9 £gA £l

L 4
olel nES AL
W oolele) A2

5.3 NC ti|O|E] A4
xﬂx%g]o{x] _x—-?-ﬂi._

ol e] & NC dlo]g A4

DNC Al A

FTAEE whel olFai FAES o|HTH T4

of Aoz &40,

4o FTARE e §2

Zofod qusie A o
Aale), aejmz 377

27} A% wd WA g "ol NCHH

2 A4eHe ZdEdA d

z#uo]Ele] st CNC 27

Jsok o My OMS

AL NEAE dPozRe A4 Al
A9 Auolch o]s} Zo] ofe} PR Eo] o]

a5 NC Hedo] A=A,

Fig. 2001 #48 NC wi3e] ol % F4]8e
DNC 754l CNC #AollA PC =izzl2
238 4187 Y38 7)5 (receive 7] %) o]

iy

3

o, PColA 71AF22 AL = 75 (send 7]

) o Uk & wEd A57%F AAS

of] 4

Eg e Helsts 2% DNC $4 3 ~AES

[RNBY

Aol gald EANT Fo AEL

e 75

o] gleh. RS-232CA1E]Y QlElsol A% AlL3le

745 dlole]l Aoz A7AlE7 BAIS|Ade R
FEo] A= Ful, H2Q =g o]E (baudrate),
e Erl £A1H F AR AW G Z3sie

A

Eat

o
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o] el 88 AFHE AF5FEulol Ayl “Cycle start”™+ ‘r2wl 2p5gdo| Hrp 22
7} ==, DNCs} “TAPE MODE"% Al®islel o] A7 T (sequence number) & A4 o) 5} )

1

7]e] 2 x| (renumber) 7|5 % 7} 3 9o},

L D NP P P PURRE DARE D PR I R P2 B A PA S
CHOOTCRGE at719l8l Fig 21t 702 cllole] ¥4 =4},
GOG54

(=== e wminemsmmmeeee
(#+FILE NAME - di6_1

( ¥73 - 80 RYR- 0 oAF - 30 «

( X= -163910 163910 Y= -159.760 159.760 Z= 30.900 -15996490

GOX66.983Y - 150.45151500M03 X-4Y6.212Y -65.443
Z-15997 X 101.077Y-67.92
G1Z-25.997F500 X-10921Y 7201
Y-140.451 X-114.048Y -7453
X65.149Y-139.736 X 115655Y-75.38
X63.063Y-137.854 X-118879Y 77.07
X61.926Y-136.037 X-125.321Y -80.45
X59.066Y-130.584 X 126.938Y -81.29
X56.134Y ~125.131 X-128701Y 81.87
X55.139Y-123,314 X-130.696Y-82.05
X54.187Y-121.496 X 13303y -81.681
X5322Y-119678 X-134.065Y -81.21
X52.289Y-117.861 GOZ30
X51.324Y-116.043 M30
X50.371Y-114.226 %

Fig. 20 NC programming of rough cutting data Fig. 22 CNC controller setting parameter

Fig. 21 Data format Fig. 23 Sample of manufacturing

Table 2 Interface kind and function

No. @® @
Interface name RS-232C RS-422
Interface mode Serial voltage interface Serial balancing interface
Connector DB-25S DB-37S
Maximum cable length 15m ‘ 100 m
Output device RS-232C I/F i RS-422 I/F
(T NC data — NC memory save
Function r @ NC data — punch out
@ Tape mode inverse
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