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Enterprise introduce
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CAE team Introduce In Minth
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CAE team Introduce In Minth

Deflection, all effects:Z Component
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Case introduce

O Body side molding on Automotive

Five plastic clips

Molding Material ABS 430

Part Dimension 514*41*27mm
Main Thickness 2.7mm

Three metal self-tapping nails.

Surface Treatment Chrome




Case introduce

= Part size is OK after assembly.

= There are defect like sink mark on the opposite surface of metal self-
tapping on both ends after temperature cycle.

= The main reason is the high deflection for in the free state. The clips and
nails hold back the deflection so the deflection transfer to the residual
stress and stored in the product and affect the appearance of the product
surface after the temperature cycle.

= By reduce the deflection within 1.5mm in free state to remove the
residual stress.



Original mold design




Original mold design
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The practice molding condition
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Filling balance

Injection pressure

OK
99 Mpa

Pressure in cavity

95 Mpa

Packing pressure

45Mpa 2 s
70Mpa 4s

Coolant temperature

Cavity: 50 °C
Core: 60 °C

Cooling time

30s

Temperature
difference in the cavity

=5.5°C

Temperature
difference in the Core

~7.0°C

Cavity/Core
temperature difference

~10.0°C
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The deflection reason investigate

Deflection, allfef ects:Z Component

Scale Factor = 1.000 (&) patﬁ“._
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7 For flexible product, normally the
g deflection in simulation will much
bigger than the experiment.

AUTODESK'
MOLDFLOW INSIGHT

Deflection | Deflectionin

In practices | simulation

8.6mm (A) 14.4mm (A)

Deflection 3.5mm (B) 6.9mm (B) <1.5mm
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The deflection reason investigate

Frozen layer fraction
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The improvement solution

Zone (molding window):2D Slice Plot

Mold temperature = 50.00[C]
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The improvement solution —

Deflection, all effects.Z Component
Scale Factor = 1.000

[mm]
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AUTODESK

Reduce cavity to core
temperature variation

2l

Adding coollig channels
Adding High TC inserts
Changing water temps
(Optimize cooling for all

Reduce isotropic
shrinkage variation
gl E A L

Warpage

-~
Location 1: B.185[mm] Caused by CE - ~
Reduce thickness variation
Reduce anisnlr:!:ulc {Optimize fillng) )
Reduce volumelric shrinkage variation ~ ~Pagking Profiles. =

By (OpiimiZe packing)
Changing processing Cond | | Reduce mold temp variation
{Optimize filling) {Optimize cooling)
Increase packing pressure Change gate location(s)
(Optimize packing) | (Optimize filling)
Reduce mold temp variation
(Optimize cooling)

shrinkage

MOLDFLOW' INSIGHT * “Seale (3o mmy

Target

Deflection Deflectionin 7 .
: . : : Optimize 1
In practices simulation

Deflection 8.6mm (A) 14.4mm (A)

3.5mm (B) 6.9mm (B)
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Optimize product’s cross section to reduce the deflection

O Forsingle cross section part that 3 mm in the thickness and 300 mm in the long.

Deflection

\
R
\
=y : >
- , .
Section

@)

® Productcentroid

® Productvolume shrinkage centroid
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Optimize product’s cross section to reduce the deflection

1 M

r £/

Notes:

r

M :
E
|

. The radius of curvature of the beam
Bending moment
. Elastic modulus

- Inertia moment
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Cross section adjustment

O Build the coordinate based on the shape of product’s cross section, then the
thickness need to be changed is determined to reduce the deflection.

Reduce 0.3mm
thickness in red area

Increase 0.5mm
thickness in blue area

The coordinate :
O . point o is the centroid of the cross section. SEC: A-A
X axis : The direction of biggest inertia moment.

Y axis : The direction of smallest inertia moment.
18



Optimize product’s cross o
section to reduce the deflection a =

1.000 4
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Scale Factor = 1.000 ot

0.6000

[mm]

l1 376

1.017

0.4000 -

Location 2: 0. 3327 [nm] 0.2000 4 &

0.0000 : : : : .
0.0000 10.00 20.00 . 30.00 40.00 50.0&44

AUTODESK Deflection Deflectionin
MOLDFLOW' INSIGHT fory . . . .
in practices simulation

Optimize 1 | Optimize 2 | Target

I B B ———

8.6mm(A) 14.4mm(A) 12.7mm(A)
3.5mm(B) 6.9mm(B) 6.2mm(B)

Deflection




Optimize product’s cross section to reduce the deflection

DTN 2.0mm—
2.4mm

Original Optimal 20



Experiment after optimized the cross section

o - _ Y 4 . 2 - e A

Deflectionin Deflectionin
practices process simulation

8.6mm(A) 14.4mm(A) 12.7mm(A) 1.3mm(A)
3.5mm(B) 6.9mm(B) 6.2mm(B) 0.4mm(B)

Optimize 1 | Optimize 2

<1.5mm

Deflection
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Optimize product’s cross section to reduce the deflection

Material ASA XC180

Productsize 234.6*130.3*33.2mm
Normal thickness 2.5mm

Surface finish Grain




Cross section adjustment

SEC: B:B

Increase thickness
in blue area
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Optimize product’s cross section to reduce the deflection

i :Z Componen f— . 2 . . .
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the deflection in simulation
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Flatness 1.2mm 0.68mm 0.23mm <0.5mm




Optimize product’s cross section to reduce the deflection

Practice deflection
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Comprehensive solution to reduce the deflection

>

Product \
deflection m
solution |

/
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Over-crown + Cross section optimize

O Molding of door fender on Automotive

C Reduce 0.2mm
thickness in red area

SEC:C-C
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Over-crown + Cross section optimize
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Id.l]ﬁl]

) X
XTI K

4

Scale (80 mm)]

Mesh Thickness Diagnostic [mm]

ld.l]l]l]

g
L B

Scale (80 mm] 17

Deflection, all effects:Z Component

Scale Factor = 1.000

[mm]

.4.212

4.212+1.7%9=5.971mm

Original case

Scale [4II]'l] mm] I

\Yi—)—gﬁ

11
o]

Iectiun, all effects:Z Component § oot
ot
Scale Factor = 1.000 et

- 0.61+0.3161=0.9261mm
.l].E]l]l] 4

0.3785

II].14TI]

Optimal case L

Scale [!iI]'l] mm) I I g

28



Split + Cross section optimize

4‘§ﬂ’!‘!a£!
Defle/ 1

BEETEHEHETm

Deflectionis 5-7 mm

Ii?mﬂiﬁéiﬁﬁ,Iiﬁﬁ

Wave deflectionnot straight

/ |LM‘:‘&AH;E§K§EE5 FEREHAA

The contour become straight not same
as design b’
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Split + Cross section optimize

Lo-pefection in Z: SrpEfieetion in Z: ¥ Frostisetivon in Z:
a-883+2.451=5.034mm = 1,052+0.8122=1.8642mm
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Split + Cross section optimize

Split— Split the complex part to a series of long and thin units with simple cross
section, to find out the primary reason and related improve solution.

(BPeftection in Z: @Defteetion in Z:

cale Factor = 1.000

2,695+1.404=4.099mm 0,635+1.558=2.193mm
IZ.EEIE "'):l.'""' i 1
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.
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/
/ Deflection ®
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//
Reduceto
2.0mm
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Reduce to ~-- /
3.5mm

/ 32




Split + Cross section optimize

.Defiection in 7 0.29mm {E-etlection in Z: 0.2471mm
[mm] i ¢ —

0 11300on] [T 5705 o] [0 1312 [l 0. 1548[n] | —— 071021 [nm]

|
-0.6733 g

-1.141 -1.1401

Deflection@®  Deflection® Deflection®
Original 5.034 1.8642 3.935
Optimal 0.29 0.2471 0.6981
improvement 94.2%| 86.7%| 82.3%|
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Project summary

= Confirm the magnitude of deflection improvement by each solution through
summary each case study.

= Gate location, gate size

= Moldingcondition/ Packing profile
= Coolingcircuits

= QOver-crown

= Cross section optimal

= For the part using non-filled material, the best way to reduce the deflectionis to
adjust the thickness In right area.

= Use comprehensive solution to reduce the deflection
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Project summary
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Application experience share
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20 times distance

30times distance
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Application experience share

MPa

Pressure at injection location:XY Plot

Pressure difference on each

gate open
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Relationship between gate pressure and gate distance

Gate distance

125.0 Pressure atinjection location:XY Plot
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L_ook forward to the future

O Customize develop program to quickly analysis the deflection in simple way
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/\ AUTODESK
Make anything.



