Analysis on the Process Parameters of Lightguides Using Injection Compression Molding
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ABSTRACT
ABSTRACT This research discussed the application of injection/compression molding in the manufacturing of a light guide. The
effects of six process parameters, including the filling time, melt temperature, press compression force, press compression time, press
open distance; mold temperature and cooling time, on part quality were studied. The shrinkage and warpage of the products were
measured. Applying Taguchi method, the optimum set of parameters was determined. Furthermore, the relationship between the
process parameters and the product performance was developed. The results were also compared to the simulation data. The flow
front locations and the pressure changes were studied from both experimental and numerical points of view. On the designing of
conventional injection modeling, we often depend on mechanics designing. But because of the process technology and the
requirement of product’ s small amount and variety, if we only mend and repair models through the inherit of experience and “ try
and error” , the time and cost can’ t be burdened by us at present time Therefore, in our research, we apply simulation aid to do
model-flow analysis. In order to get better modeling design and lower designing cost. Moreover, through the research, we know how
parameters influence the quality of product and we can also get the best quality control through analysis. In relative research and
companies, this kind of research makes considerable contribution toward injection/ compression modeling technology. Key Words :
lightguide, shrinkage, warpage, injection/compression molding

Keywords : lightguide ; shrinkage ; warpage ; injection/compression molding
Table of Contents

OoOO0oOCOOoOoOO0oOoUOboOooO0UDOoOoUU0obDOoOoO0oDOoOUODbOiOODO0ODOOOOODOOOODOn
gcoooood0owvbOooOobOoOoUoOoOooOOobOOOOU0bDOOoOOoOOovOODOODODOODOOOODOOO
gooooodviboOoOoOoOooOUOOOoOoOOoDOOoOoOUODOOoUOODviODOOODOOOOODOOoOoOoDoOO
OO00oooodviiboOd0DO0OO000DOOo0U0O0oDo0o0oooOO0oooOoxiboboooooooobooooooo
OO0000O0Oxiiod0 dOo11100 1120000 21300000000000 31310000000 313200
00000005000 000000000 210000 112110000000 112130000000 1322000
017000 000000000 310000000 233110000 233.1.20000 27320000 283210000
283220000000 332300000 4732400000000 470000000000 41000000000
00000000 6741100000000000000C 6741200000000000000 69413000000
o00O00OO0bO0oOoboOo 42000000000 000O0ODO0OO 70430 0000D0OODO0ODO 73440000000
O0000O00O00D0ObO 800 O0b00ODbOObOOsSs100 103520000 1020000 104000 01100000
09012000000 901300000000O0DO0O 00014000000DO0D0O0O WO031000D0ODOOO
0480320000000 480330000000 490340000000049035000000 5003.6CNCODO
0050037000000 510 3.8 Stanford GraphicsO O O curve fittingd 51 039000000000 5203.10 0 CAD
0000000050311 0000000000000000530312000000000054031300000
00005503140 00000000000560315500000006560316000000005703170000
000005803180 00 5903 19000000000 e6003200000000060041A0BOO0O0O0O 83
O42B0DOO0OOODOCOOO83O43IMODODODOOO270000D0OO 84044I1CMODDOOOO2700000D0OO
g4d45ICMOIMODOOOO270 000000 8O46ICMOIMOODOO270 000000 8O47ICMOIMODODO
02700000008 0O48ICMOIMOODOO2700D0COO0ODO8O49IMODCOODOOOOODO 8704.101IMO
Cooooogdsro411MOODOOOOOO88O412IMOOODODOOOODOO8SO4BICMOODOOOOODOO
gd4u14iICcMOUODOOOCOOOO8O415ICMOODOOOOODO9OO416ICMOODOCOOOODOOO0DO41700
OO000000000O009104180000114cm/s 000000000 9104190000000000O 9204.20
OO000102em/s 000000000 920421 000089cm/s0 0000000093000 O03100000PMMA
00000620320 00000000000062033IMOOOL27000 63034ICMO00OL27000 64035
OO0000O00O00e65036AxBOOODOOOOODOGO37TO0000ODOOOOGO41IMODDOOOODOOOO
OO00d0oe40d42IMOD0OL27O000 9%5043ICMODOOL27O000 9% 044 IMOOODO0OOO 97045ICMO0O0O



000 9804.6S/Nratio D ANOVADO O O(IMODO-00D0)9904.7S/Nratio D ANOVAO O O(IMODO-000)9904.8
S/N ratio D ANOVAO O O(IMO O-00 0) 100 O 4.9 S/N ratio D ANOVADO O O(IMOO-00 0 O0) 100 O 4.10 S/N ratio
OANOVAO O O(ICMOO-000) 101 O04.11 S/N ratio 0 ANOVAO O O(ICMO O-000) 101 0 4.12 S/N ratio
OANOVAO O O(ICMOO-000) 102 04.13 S/Nratio D ANOVAO O O(ICMO O-000O O) 102

REFERENCES

0 10 "C-MOLD Injection/Compression User’ s Guide" AC Technology Ithaca, New York, U.S.A. 0 20 D.S. Choi, Y.-T. Im/Composite
Structures 47(1999)655-665 (1 301 Miller, B., "Predicting Part Shrinkage Three-way street ', Plastics World p48 (1989)0 O 40 Chung,T.S., “
Pressure Build-Up During the Packing stage of Injection Molding " ,Polym.Eng. Sci. 25,772(1985) (0 500 Broyer,E.,Gutfinerand,C., Tadmor,E.,
"A Theoretical Model for the Cavity Filling Process Injection Molding ", Transactions of the Society of Rheology] 19:3, p423(1975)00 0O 60
Yang, S.Y. and M. Y. Hon, "Analysis of Post-filling Process During Injection Compression Molding", 0 0 0000 O0O0O0O0OO0OOOOO,
pp.143-150 (1996). 00 70 Greener,J.,” General Consequences of the Packing Phase in Injection Molding” ,Polym.Eng.26,886(1996) 0 800 O O
O 00000000000000” ,0o00000000O0O0O0OOO299s).090 Chen,S.C.,Y.C.ChenAndN. T. Cheng,
"Simulation of Injection Compression Mold Filling Process", Int. comm. Heat Mass Transfer.\VVol.25, No.7,pp. 907-917,1998. 0 100 0D O OO "
O0000000OD0O0ODOO” 000001998 0110 S.Y. Yang and M.Z. Ke,:Influence of Processing on Quality of Injection Compression
Molding Disks” ,Polymer Engineering and Science,v.35,n.15,Mid-August 1995,pp.1206-1212. 0 120 OO O0O” OOOOOODOOO” OO
OO00OO00O0O0O0OO0OO0OO@@ees).0130 00gd” 000oooooooooo"™ooooon (19920 0140 AY.Yangand L.Lien,
" Experimental Study on Injection Compression Molding of Cylindrical Part ” ,Advances in Polymer Technology,15,3,p205 (1996). O 1500
Klepek,G., Munich,” Manufacturing Optical Lenses by Injection Compression Molding” , Kunststoffe 77,13 (1987) 0 1600 Siegmann, A., A.
Buchman, and S. Kenig, “ Residual Stresses in Polymers | : The Effect of Thermal History” , Polymer Engineering and
Science,Vol.22,pp.40(1982). 0 170 Siegmann, A., A. Buchman, and S. Kenig, “ Residual Stresses in Polymers [0 : The Influence of
Injection-Molding Process Condition” , Polymer Engineering and Science, VVol.22, pp.560(1982). 0 180 Siegmann, A., S. Kenig, and S.
Buchman, “ Residual Stresses in Injection Molded Amorphous Polymers” , Polymer Engineering and Science,VVol.27,pp.1069(1987). 0 190 O
OO0, 00000000 000000.020 000, 0000000 000000.



