BEFETEE 20024E F28MKEmXE pp.583~586 KSPE 025199

AZb EoiEE o] AEMEO| e MEM o7

gad(dsdistn dstd), olgda(d5dste 1IC), (M5 ste)

An Experimental Study on Injection Molding of Etched Surface Pattern

Jing-Chung Huang(Mech. Eng. Dept., CBNU), Hi-Koan Lee(T.I.C., CBNU), Gyun-Eui Yang(Mech. Eng.
Dept., CBNU)

ABSTRACT

Molding properties of etched surface pattern are presented. Specimens, whose surface patterns are made by
print-type etching, are investigated. The molding properties of surface pattern are estimated with roughness deviation
of surface pattern on part and mold. The etching properties are related to physical properties of plastic materials and
surface roughness of etched pattern. Also, flow mark and gate location can give influence on surface pattern molding.
The experimental result can contribute to good molding of surface pattern in injection molding.

Key Words : etching(2]2}), surface pattern(EH ¥ ), surface roughness(E%H ZX), roughness deviation(Z X
H2h, flow mark(Z 2% vF3), weld line(B=2H)), jetting(HB)

1. 42 AL gubz oz AMEHE 10579 Egtxd
AEE 1-6mm FAZ 6070 AHL AZsigch &

AEAEE BUA0l wu 4FY Byl AT 49 AV SOU4 OI9E A2 bS5
A SO FPEtel Zels 4L dAER Qe 8 Rz AZgn $Ade FeCh, FE
o, Aold Fease) 7H rsp A3ale] ubors) 40 %, AALE 30To|H, A ATeo] Az

€ B A= w2

o>°
nd
3L
.é
G{ﬂ

il o 03'..

ABArst7) o AE Mgl n 272 25 23 20mA=o)th
B,

o] E2Ft}[1-4] HIde %—ﬂﬂg«l HEe wA AY A A d =L Table 17 Zrh

A AFE 717 Ahe AEAFEL G

EAEL A glow [5-11] o] E &) AP E2] 7 Table 1 Injection molding conditions

S A5 WYL meRZ AT & e oA — conditioss

AtEAA YA Biol nxHu JATh[12) machine holizontal type, 3.5 oz
A, AEERE ZAMEd dE A7t clamping force | 80 ton

A 237, Moldflow, C-mold 9] & a4 A =7 mold temperature| 40°C (average)

A= g9 Adol A Y 5& AdskA R

= cooling type drawn into cooling water
33} FekaE A8, 49 2d, 33 449 PP, GPPS, LDPE, HDPE, AS
9 B 2= § B§E a9lo] 943 F7) wZo] plastics IP)I}&’S, ABS, POM, Nylon,
MA

2 =ge 299 5Y Aol AEHREY B of specimen | 123456 m

gl A 4449 A7E A8l +A A=, 4
|
I

28F 20 59 dvsld AYsm, Az A

3 Ngel B9 e ERzEe] WE Y &
F4el wA s s, EEECELE -

HZ =] 2(Surtronic 3+, Rank Taylor Hobson) 57 5}

2 AEel A o FYe) Aztee] RAZES v wato] BrEA

- 583 -



o} =3 Ao E24 vl3a 59 fE5AH 4L
£33 ZA7|(SVC 524, mitutoyo)S o1& & TH.
ig. 12 QA AZFF S BaFa gtk
Grpaols YA AFPe g vyled, 14
o] Bxstn AL 27387 W) A
o

( direct method ) { indizect method )

degrease
concave plate 4 concave plate
tirst masking
acisen printing &
- concave printing
II oxide clearing
sheet tinish

patterning

tinish

Fig. 1 print-type etching process

screen printing &
concave printing

movable half mold ing i fixed halt mold
D6 1o parting line

le _Xwo_x,‘.za.f.lsi,.ss | _ cooling channel
N\ i

spfue fixing block
H 4/’
) i
ot ©
holding and
ejecting pin/
L

L~ cavity

[=3
=3
push wedge » _‘
| 4]

Fig. 2 Structure of injection mold

ejecting block

fixing plate
ejector ain\J
~

push rod

Y4\

(a) Specimen drawing

(b) Surface pattern
Fig. 3 Specimen

Fig. 2= A1 Azl 2129 3] F22 2v)

(2 plates type) Z4jolth. 53813 -4 7tF Waloz
A g M AHEEE e AuEe ZEdolag o
83l AE THA =fEe A3

3. Xxje 2M3 wWeHe Med "ot

Fig. 3 ()2 ZF 9499 6719} M2 & FHRE
o) A8 H¥(satin pattem)(Fig.3(b))S AH P B
%% RaZt 99 AdlA 0.5m, GE BellA 2.0im, 3
g CollA 3.0im, 4 DA 5.0molch 4 ESE F
o] AL AHE BoFy] 93 FHojth

ANe 2% A gz dg 24 Az
o 99 Fele) FAREY MIEEE ALses 4o
z g 4 ot

2
~/ zéi“( 5:’, IR ot', I k)
n

D; ;= M

deviation (um}

PMMA AS ABS PP POM HDPE HIPS LDPE GPPS Nylon
L Pastics

Fig. 4 Roughness deviation on area A

S VAY e =

PMMA  AS ABS PP POM HDPE MIPS LDPE GPPS Nylon

plastics

Fig. 5 Roughness deviation on area B

Fig. 4= 99 A9l Az EHZE 0.5mo 7H%
2% A8 GPpSojd, 2ztde] FHzTY H
2474 4% A& POM, HDPE, PMMA©| T},

Fig. 5% 499 B9 Azt BRUEE 2mell 743
Ik A E = GPpsolh. ¥t PP, AS, LDPEE 4
ztR o} g zEe Hxpr Ach

Fig. 62 99 Co 449 HAYUZRE 3wl 717}
< AF = GPPS, POM, PMMAS] <=ojt} whd pp,
LDPE, NylonS 289 THz%9 #Ax7} Aslc).

- 584 -



2 x [-eu
—12
—a—13
b ——14

i

[
PMMA  AS ABS PP POM  HDPE HIPS LDPE GPPS Nylon
plastics

deviation (um)

Fig. 6 Roughness deviation on area C

N _F

@

deviation {um)
~
P

3

.

°
PMMA AS ABS PP POM HDPE HIFS LDPE GPPS Nylon
plastics

Fig. 7 Roughness deviation on area D

3.00

:
112

.00
PMMA AS 488 PP POM HOPE WRS LDPE GPPS Nylon

plastics

(a) average deviations by plastics

—~———" =Sy
—8
——c

1.00 >0

deviation (um)

1 2 3 4 5
thickness (mm)

(b) average deviations by thickness
Fig. 8 Roughness deviations of surface pattern

Fig. 72 49 D9 4218 EHZRE 5mol 77
$ A3 E GPPS, ABS, PMMAco|t}. ¥td, PP, HDPE,
Nylon2 2Zd9 gdzzs Ax7r A3t A4
Hozs 949 Co Hlsz@ BEE wolx gich

Fig. 8& 2t Alfo] 2} 4ol 7lxle BARE
Hate FAE HoFo, AQE o434 T}

gDi,;’_b

S,',,";T 2

Fig 8 @ 29 A¥e] FrAst gojo) gas
siele] 4e4ol b FE HE GPPSOI AT, P,
Nylon, LDPES ¥ 4¥4o] 12 oz o5
Atk Fig. 8 ()2 B, 4249 EAZE 05mo]
A AW FA7 e Aol AR HYA) FAL,
Aztde] EHZET 20moldel e FA 24
% | 4Ygol $& Ao Hoar,

t 6m F79 LDPEC| &Asts w34 Axx
b)e 5m T PPl EAsts Y& A H o}

W W

(a) Random type(LDPE, t=6) (b) Arc type (PP, t=5)
Fig. 9 Flowmarks of etching surface

Table 2= A|¥o] LA POMY} HDPE, £&%
ul=a A H o] F& PPe} HIPS, YEzilo] &A=
ASSH ABSAAM BAX7E 242 2mol o2 APEH
o] A& GPPSe ¥ 1.lm, 0.8mE T} o)$ Fich

Table 2 Deviations in bad molding of surface patterns

thickness area deviation

Good GPPS 3 C 1.1

molding | GPPS 1 D 0.8

. POM 5 A 2.5
Jetting

HDPE 4 C 22

Flow PP 3 C 2.7

mark HIPS 6 C 2.5

Weld AS 1 D 2.5

line ABS 1 C 2.5

Fig. 10 (a)2 423 Hd 433 & 7/ POMS)
REHZEE AeolH, Fig.10 ()2 E3F Ael 4HA
£ 7}3 PPel BHZAE Aot}

- 585 -



) K X N
. AT
B W 2
R S VAN A .
H - VT fod z&no / 30) oo
A R T
® v v 7
2 ) '. '. '.

cut off tength (um)}

(a) Good molding of surface patten on POM

Y v v
25
i .

o U o
E | s T A i
R A Y R ) R AW )
g AR A (T BV I A 8
6§ oo\ fahot 1 Bhoe T ad ]
§ Ty — ot

15 A" '——LLV jl”\r .

b 1 1 0 [

cut oft length (um)

(b) Bad molding of surface pattemn on PP
Fig. 10 Profiles of surface pattern

52 AOlE9 A3t

Fig. 11& 334 AEE 9% HE APidol
%% 3 pOMT B3 pPol JoiM, 2 %““9} H
BUzEZMH)Y £ Jehd Aotk aPdly B
9 A FAzEs fages FFHA ok

—+g te !
ate ) W @ "

H H
H H
~pgate2 " [ Cieid ~@gate2 " [ i
(a) POM (b) PP

Fig. 11 Distribution of maximum surface roughness on
each area

=

A7t 27 ol A% AHEA o
Qo] WAH oz WYFR YelA AW, B
‘?MH AHgE 384 71101_'5_—2— AR

577 FAHo| 2 FolE
232 %a9 esE 4EAR FAe) ey %3]

=3
ANALER B AJEQ gated F-Z o4 A= o
A T P EF] A3l ALF HPHo] 53

F7 % Aoz MzEch

6. 2=
1. GPPSE A2 E9] FA9 2ztde gz
59 2ol getx FAAY 4P 7}{} ok 5}
=H, A 58] 22 GPPSY A & 49

& 2otv] o &ojc,

2. 289 Az 227t & 3w Ago4
e FPAo) A ol= F£A9 BHARDE
FAFEol AdtEol FEL vla F BUAHY £F

o] siEl 3ol 4% vz “41-‘?~°l‘3}

3. 48 3384 AEE HLE AL 28 Azt
He] FRlzE, 39 79 F4 Tiq—“ )
9 8ol AFHE F AJERN ZEZ=E7 713
otglso] I F-TolA e d¥Alol EFh

D?,‘.

[=]
g8

[1] 38, AE8F71€ 1, 71-AATAL, pp.32-33,
pp-241, 1999

2} oix% &, EstzErle
155, pp. 284, 1999

[3] 18 &, Eot2aE AEd8xA
AAFAY, pp. 76, 2001

(4] L5, A28, 4ZAL pp. 175, pp. 210,
2001

[5] C. H, Kua, On the residual stress of thin-wall
injection molded products, 6th FADMA conference
No.77, 2001

[6] Steve Tang, et al, On the solution of thin-wall
injection molded pants-stress concentration and
welding line control, 6th FADMA conference,
No.73, 2001

[7]1 Y. K., Shen, et al, Application of 3C product in
moldflow analysis for the shell of mouse and mobile
phone, 6th FADMA conference, No.32, 2001

[8] S. C., Chen, et al, Simulations on structure
performance of 3C thin-wall injection molded parts,
6th FADMA conference, No.38, 2001

[9] C. T, Chang, et al, Drop-test simulations for 3C
thin-wall parts, TMDIA conference, pp.175-180,
2000

[10] T. W., Ye, et al, Study on moldflow analysis for
micro gear, 6th FADMA conference, No.32, 200}

[11] Y. K., Shen, et al, The study on micro-injection
molding for grey relational analysis, 6th FADMA
conference, No.34, 2001

[12] H. Eberle, Micro-injection mould technology,
kunstsoff plast europe, pp. 1344-1346, 1998

[13] S. Y., Chiou, The current trend of CAE
technology in plastic injection molding, 6th FADMA
conference, No. 106, 2001

[14] C. C, Lee, et al, A knowledge-based CAD system
for deliver design in injection  molding,
KSPE,spring conference, pp.723~726, 2001

Aok, pp. 175, pp.

CONTROLH, 7]

- 586 -



