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A study on the warpage in injection molded part for various rib design
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Abstract : Warpage, which is one of the molding trouble, acts as possible factor which results in defect in assembly. In
this study, a mold was designed to produce specimens with rib parallel to flow direction, specimens with tib
perpendicular to flow direction and specimens without rib. This work researched change of warpage according to injection
molding condition such as injection pressure, packing pressure, packing time, resin temperature, mold temperature in
non-crystalline resins(PC, ABS), crystalline resins(PP, PA66), and 30% glass fiber reinforced-resins(PC, ABS, PP,
PA66).Specimens with rib and Crystalline resins show more warpage than specimens without rib and non-crystalline
resins, respectively. Glass fiber reinforced-resins and specimens with rib parallel to flow direction show smaller warpage
than conventional resins and specimens with rib perpendicular to flow, respectively. Specimens with rib and specimens
without rib show reduced warpage as packing time increases. In addition, warpage increase as resin temperature increases.
It is found that CAE shows similar tendency with experiment as packing time, resin temperature. when the rib is caused,
warpage will reduce and prevent the transformation. product of a irregular form occurs warpage. In the study It'll be basic
data that product occurs warpage, preferablity.

Key Words : Warpage, Injection molded part, Injection pressure, Injection temperature, Glass fiber, Shinkage, Inject mold
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Fig.. 2-6 Laser measuring machine(De Meet
404) used for the experiments

3.1 FYEAAS A5 WE

Fig. 3-1 # X7} ¢l Flat 3+ A|A3} =
A ZEHge R e AN, A T
202 Qe Ao # WskE YER Tgzelt)
Ao B A 77k FE A, AolES] Rt F
95 B, A E5WFe FUE CE YepdTh

Fig. 3-19] (@& ABS A& A8-3k0] AlEEE
25 mmv/s, .9 30 %bar, $A% 50T, FHLE
110Ce] x=7olA o] wgE Yshith Flatst

AlA A NO-A+= 0.63~1.40mm, NO-B= 038~
1.22mm, NO-C+= 0.06~0.30mm #o] A 3}
2B} FAEENEgo R Q)= Al A PAR- At
067~1.59mm, PAR-B+ 0.79~1.49mm, PAR-C+
0.50~0.69mm # o] HAYS}ATE Flatst AlsA R 2]
B} 42 2gWEo R Q= AlH A PAR-A+
0.04~0.19mm(6~12%), PAR-B&= 0.27~
041mm(18~52%), PAR-C+= 0.39~0.45mm(57~
90%) Fol o wol WA Atk & A>B > C
Fo= 5_74] ul-/ng g].

Flg 3-19] b= PC+GF30% TAE AHE3e] AL

2% 30 m's, B 30 %bar, EGAIZF 2.5 sec,

%@%E 125C9] Z74 #o Wsls YeRd
t}. Flat3dl A]#H oA NO-A+ 0.06~0.16mm, NO-B
= 0.03~0.05mm, NO-C+= 0.01~0.03mm #eo] &
A SR BTy X BEWEe FHoR Qe

&

Journal of the KSDME, Vol.2, No.4, 2008



9| gledA ol e

Table 2-1 Injection molding condition of various ~ materials
for the molding of test specimens
Inject | Packing | Packing Resin Mold
Polymer | speed | pressure | time |temperature |temperature
(mmy/s) | (%bar) | (sec) () ()
537 1 90 265
. 939 1.5 280
PC 130 3gp | 2 o 295
1744 2.5 310
68 | L 60 220
ABS 30 403 2 70 240
537 - 80 260
2.5
PP 25 671 P 70
805 2 80 240
2.5 250
268 | L 80 290
PA66 40 403 2 90 300
537 95 100 310
Inject | Packing | Packing Resin Mold
Polymer | speed | pressure | time |temperature |temperature
(mm/s) | (%bar) (sec) (C) (©)
268 1 265
Per | g | 53 | 15 e 275
GF30% h 805 2 12',3 285
1073 2.5 ) 295
. 1 e
ABS* | . 268 15 60 220
GF30% 25 403 b 70 230
: 537 80 240
2.5
. 1 220
PPr |, | 28| 15 I 230
GF 30% 05 2 9% 240
2.5 250
1
268 80 300
oo | 45 | a0 | 1D 90 310
s 537 95 100 320
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0.66mm(32~48%), PER-Ci= 1.34~164mm(65~
67%) o] tio] WA sk He elnst £

Hhsk_,] FAOZ A= AHEC>A>BFo

27 2 Sk

SE5A7E AVEIE Fel7baA A gl 2
A8t douhAl gek AHo] WrkE A AP
A= HEARY 4 Ho S7kste] 5ol dofu
A =31, o] WA sith AAA Fx]e] Wrr} v
A4 Ao B o A7) wiwe] A4 A
7h ol gel ol wAHthy ARk

HU Iol

3.3 A7HAY] wE 3

Fig. 3-3 ¥ut=x]el PC ¢} Glass fiber 30% &
7hel =191 PC+GF30%69] 5 vl 3k3ith PCE
AFESEE 30 mmy's, HPAITE L %, X% 310C,
FHLE 110Colal, PC+GF0%E AFESE 30
m/s, YA 1 & AR 25T, 982% 12
5C9 u, o] wsle waw B4 s

Fig. 3~ 38 gBI) 1 sEHERo 2 9= AR
o] & WslE vehd Taejzolth AolEdA 7t

58

B

300 ————]

B PER(per of low) P

250

2.00 i>///
T
£ ooy
) 1 =4
H o
H T

100

— . ¥

Packing pressure(% bar) PAG66 (resin)
Fig. 3-2 warpage according to material in case of
PC resin and PA66 resin

200 PAR-A(Par of flow)_exp = PAR-APar of flow) GF+30
—=— PARB(Par of flow)_oxp T PARBlparof fow) GF 430
—¥—PAR.C(Par of flow)_oxp —- PAR.C(Par of flow) GF+30

15
Packing pressure(%bar)
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Fig. 3-6 Warpage according to the resin temperature
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Fig. 3-7 Warpage according to the mold temperature

in case of PC resin
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Fig. 3-7 Warpage according to the mold temperature

in case of PA66 resin
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