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Abstract: Korea's automobile industry, which has grown rapidly to become the world's fifth-largest automobile producer,
To cope with environmental pollution and energy problems in order to prevail competitive edge in global market We are 
investing a lot of research personnel and costs. Among them, for realizing alternative light weight It is a part of the 
automobile module system that has achieved the technological development before the breakthrough in the injection 
molding process in the press process. Door module PNL was the subject of research. The door module PNL is expected 
to cause warpage before the mold production due to the thin and flat product characteristics and fiber orientation 
characteristic of the material. In this paper, CAE analysis and reverse correction tool Design.
CAE analysis to obtain the results of weld line position, bending position and deformation value Through the correction 
tool, think3, the original product was modified before the mold production to improve the completeness of the parts.
In fiber orientation, the position and size of the cooling channel in the mold, the position and size of the gate,
Temperature, pressure, time, and work environment. Compared with the result of CAE analysis, the product that was 
reverse-corrected by Think3 was manufactured, and injection molding was performed. Injection molding products were 
tested 24 hours later. 3.5 mm to 7.0 mm, and under the fixed condition, the deviation was from 1.1 mm to 1.5 mm.
Unlike the CAE analysis, the deviation of the actual injection pressure and the cooling temperature, the fiber orientation 
of the material, In order to solve this problem, it is necessary to compare the injection conditions with the database,
I knew I had to catch the standard.
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Fig. 1
Plastic Sealed Door Module PNL

.

CAE Table 1
, GS 

PP+GF20, HG52DM
4/1000 , CAE Mesh

.
Fig. 2 Fig. 3

, 
.

Fig. 4
PD2000 Try Out

Open .

No Setting items Standard Boundary Condition

1 resin Hi-Prene HLG72(PP+LGF20%)
2 Resin temperature( ) 235(Range : 200~270)
3 Mold temperature( ) 80
4 Injection time(sec) 4.5
5 V/P time(sec) 2.0/30MPa, 5.0/50MPa
6 Cooling time(sec) 100

7 Gate System Hot Runner HOTSRS EP 0834CRG 
OPEN Gare : Ø4.5
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Fig. 5  
GLASS( ) 

Open CAE

5).

Fig. 6 CAE
( , 80 , 4.5s, 

1 2s, 2 5s, 100s)
Weld Line

60~70%
6).

Fig. 7 X,Y
Z . 

MPI X,Y,Z
Data

Excel think3 3D Global 
Shaping Z

.

Table 2 Eexel 
think3 Ascii 

Original Ascii
Compensation Ascii .

Section “Z” Warpage 
Value(mm) Section “Z” Warpage 

Value(mm)
A1 3.538 A6 4.887

A1-A2 1.839 A6-A7 1.858
A2 -0.0319 A7 -0.7933

A2-A3 -1.886 A7-A8 -1.311
A3 -1.646 A8 -2.036

A3-A4 -1.135 A8-A9 -3.298
A4 1.290 A9 -0.9329

A4-A5 2.403 A9-A10 3.360
A5 3.882 A10 4.840

A5-A6 5.394 A10-A1 4.649

Fig. 8
Parting Line Under Cut

.
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 Warpgae Free Fix
Free

Fix
. 

 Free ±2.5mm, Fix ±1.0mm
70%

.
Fig. 14, 15, 16 Table 3, 4

Warpage Free A2~A4
A6~A9 3.5mm~7.0mm

Fix A1~A2 , A9~A1
1.1mm~1.5mm .

Table 5 5Point
0.5mm~1.3mm

.

All 
Free(0±2.5mm) All Free(0±2.5mm)

#1 #2 #3 #1 #2 #3
A1 -0.56 -0.62 -0.58 A6 4.52 4.42 4.89

A1-A2 0.70 0.62 0.62 A6-A7 6.04 6.25 6.33

A2 3.51 3.08 3.32 A7 6.04 6.25 6.33

A2-A3 7.00 7.00 7.00 A7-A8 5.44 5.83 6.24

A3 6.70 6.70 6.70 A8 5.38 5.88 6.28

A3-A4 6.04 5.77 5.78 A8-A9 7.00 7.00 7.00

A4 2.78 2.51 2.80 A9 3.60 4.64 4.61

A4-A5 1.54 1.34 1.55 A9-A10 -0.68 0.20 -0.26

A5 -0.27 -0.32 -0.29 A10 -0.21 -0.32 -0.02

A5-A6 -1.13 -1.16 -1.23 A10-A1 -0.92 -0.86 -0.74

All Fixed(0±1mm) All Fixed(0±1mm)
#1 #2 #3 #1 #2 #3

A1 -0.10 -0.09 -0.08 A6 -0.10 -0.18 -0.16

A1-A2 -1.26 -1.39 -1.52 A6-A7 0.29 0.34 0.35

A2 0.05 -0.05 0.04 A7 -0.04 -0.08 -0.03

A2-A3 1.24 1.13 1.21 A7-A8 -0.11 -0.11 -0.04

A3 -0.01 -0.07 -0.05 A8 -0.10 -0.09 -0.07

A3-A4 0.39 0.63 0.55 A8-A9 0.31 0.00 0.24

A4 0.10 -0.03 0.03 A9 -0.09 0.17 -0.10

A4-A5 -0.05 0.33 0.23 A9-A10 -1.36 -1.38 -1.37

A5 0.00 -0.03 -0.02 A10 -0.09 -0.19 -0.14

A5-A6 -0.41 -0.36 -0.40 A10-A1 -1.40 -1.43 -1.33

Straightness(0±1mm)
A B

#1 #2 #3 #1 #2 #3
a 0.68 0.66 0.64 0.63 0.67 0.69

a-b 0.18 0.17 0.22 0.69 0.46 0.63
b 0.07 0.09 0.14 0.98 0.80 0.82

b-c 0.00 0.00 0.01 0.82 0.57 0.69
c -0.28 -0.11 -0.05 0.71 0.63 0.61

Curvature(+1.5/-0.5mm)
A B

#1 #2 #3 #1 #2 #3
a -1.26 -1.24 -1.27 -0.56 -0.52 -0.63

a-b -0.58 -0.36 -0.52 0.23 0.17 0.09
b -0.11 0.15 -0.16 0.24 0.29 0.29

b-c 0.67 0.25 0.12 0.19 0.33 0.37
c -0.44 -0.27 -0.35 -0.22 -0.04 -0.04

 
Fig. 17, 18
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