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Online monitoring the products quality by measuring cavity pressure

during injection molding
Student : Chun-Da Lin Advisor : Chun-Chin Huang
Institute of Mold and Die Engineering,

National Kaohsiung University of Applied Science

Abstract

Injection molding is a flexible production technique for the manufacturing of
polymer products. During processing, the injection molding parameters, such as mold
temperature, melt temperature, packing pressure and packing time, is affected the
final properties of product. The cavity pressure is a significant key factor. Residual
stress and injection molding weight is significantly affected of the cavity pressure.
This study is created an approach to predict weight of injection-molded by real-time
online the cavity pressure monitoring. A Light Guide Plate (LGP) 6 inches with
thickness 1mm was employed in this research. A relationship between the cavity
pressure and the injection molding weight was obtained. This relationship is indicated
weight of plastic part in range or overweight. An integrated LabVIEW program was
acquired the cavity pressure signal through NI-DAQ card and pressure sensors. After
that, the program was gathered and analyzed pressure data by comparing with a
desired pressure value in range from the relationship to obtain desired weight of
injection molding part. The results showed that, the integrated program is predicted
the injection molding weight in range + 0.3g with required input, which the cavity
pressure from the relationship, and a standard deviation, that was employed +0.3g.
The error of the monitoring system is low. This means that the monitoring system is
stable and reliable.

Keywords: Injection Molding, Cavity pressure, Online monitoring system
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| Mechanical Propertiss Sheinkage Properties | Filler Propertiss | (ptical Properties |
Description Recommended Processing | RheologicalProverties | ThermalProperfis | PVTPraperties |
Mold surface temperature C 10000, £ 1-zc
s C— i
Mald temperatore range (recommended) 3 .
e ET |-
Mo e CEE

Melt temperatore range (recommended)

1000

Minirm m_ e
Mosnun Ca——
Absolute madmum melt tamperatore C A
Ejection temperatre C -
Mesetimmm shear stress MPa. e
Maximum shear rate 21000 I3

0.8200
0.0000  50.00

10.00 100.0 1000.0

Shear Rate [1/s]

1000 1500 200.0
1

‘cmperaturc [C]

10000.

250.0

1.000E+05

e & P-N[MPa]

300.0

[l 2-9 AL 53 AR P21 ] (GH-10008) i

Injection molding machine

[v Do not exceed maximum clamp force

Description | Injection Unit || Hydravlic Unit| | Clamping Unit |

Maximum machime clamp force |60 tonne (0:70002.2)

Maximum machine tnjection stroke | 150 mm (0:5000)
Maximum machine injection rate [154 com*3fs (0:1e+004)
Machine screw diameter 135 mm (0:1000)

Machine pressure limit

[Meodmum machine injection pressure LJ at [182 MPa [0:500]

I“m [Arburg 270, 320C] |

[ 2-10 ARBURG FH A TR R
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Z. 4-2 ARBURG All Rounder 320C 5% f&}*ﬁfﬁrﬁ%

el
SAE e
s ton 60
AL mm 350
A B mm 320%320
SRS 1 () mm 446x446
PR T 2 mm 550
B UR mm 200
ETR kN 30
"HEF A mm 125
L
ﬁ&‘ﬁ[ i mm 35
PEUR = A mm 150
i 1A cm® 144
BTV bar 1820
e Rl mm/sec 160
S cm/sec 154
TR 2 il B 5
I AR b mm 120
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2. 4-3 PRIAMUS Es=UE JF@«‘L?E[J%’S’@ETE‘[

Measuring Range bar 0...2000
Overload bar 2500
Sensitivity pC/bar Ca.—10
Maximum Melt
Temperature (Plastics) in T no limitation
the Cavity
Maximum Mold
(¢ 200
Temperature
Deviation of Linearity % <*l
Natural Frequency kHz >80
Insulation Resistance o) >10" (at 20°C)
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(£ i
£ B 16.9cm
Eid 9.4 cm
B R 3.1cm
/0 £ 2 B 2 e Bk

% 45 BB ES

DE-3003

Measurement range

-50°C~1300°C or-50C~199.9°C

Resolution

0.1C or0.1°F,1C or1°F

Input protection

60V DC or 24Vrms AC max.

Sampling rate

2.5 times/sec.

Low batt. indicator

Yes

Overload indicator

Yes
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