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Use scientific solution to optimize the product’s 
cross section to reduce the deflection

Zhiguo Ma

MINTH
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Enterprise introduce

1-1 Minth Group History 1-2 Business Growth
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Enterprise introduce

1-3 Minth’sGlobal customers 1-4 Main Product line
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CAE team introduce in Minth

Item Analysis type

Structural 
strength analysis

strength and stiffness

Vibrate

Impact

Conquassation

Fall

Optimize

Fatigue

Molding process 
analysis

Weld

Rivet joint

Bend

Rolling

Composite material

Stamping

Moldflow

Co-simulation

Motion analysis Mechanism motion simulation

Gate width：6mm

Gate thickness：1.2mm

Fill time：1.5s

① Gate size
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CAE team introduce in Minth

Item Analysis type

Structural 
strength analysis

strength and stiffness

Vibrate

Impact

Conquassation

Fall

Optimize

Fatigue

Molding process 
analysis

Weld

Rivet joint

Bend

Rolling

Composite material

Stamping

Moldflow

Co-simulation

Motion analysis Mechanism motion simulation

② Over-crown

③ Molding process

Molding process

Over-crown
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Case introduce

Molding Material ABS 430

Part Dimension 514*41*27mm

Main Thickness 2.7mm

Surface Treatment Chrome

Three metal self-tapping nails.

Five plastic clips
 Body side molding on Automotive
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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.
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Original mold design
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Original mold design
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The practice molding condition

Filling balance OK

Injection  pressure 99 Mpa

Pressure in cavity 55 Mpa

Packing pressure
45Mpa 2 s

70Mpa 4 s

Coolant temperature
Cavity: 50 ℃

Core: 60 ℃

Cooling time 30 s

Temperature 

difference in the cavity
≈5.5℃

Temperature 

difference in the Core
≈7.0℃

Cavity/Core 

temperature difference
≈10.0℃

output
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The deflection reason investigate

A

B

Item
Deflection 

in practices

Deflection in 

simulation 
Target

Deflection
8.6mm (A)

3.5mm (B)

14.4mm (A)

6.9mm (B)
<1.5mm

3.5 mm

8.6 mm

For flexible product, normally the 

deflection in simulation will much 

bigger than the experiment. 
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The deflection reason investigate

Gate size: 9*1.2mm

8 s
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The improvement solution

Use bigger gate

Increase 0.5mm both 

gate and flanging
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The improvement solution

A

B

Item
Deflection 

in practices

Deflection in 

simulation 
Optimize 1 Target

Deflection
8.6mm (A)

3.5mm (B)

14.4mm (A)

6.9mm (B)

12.7mm(A)

6.2mm(B)
<1.5mm

NG
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Optimize product’s cross section to reduce the deflection

Product centroid

Product volume shrinkage centroid

A

B

C

D

 For single cross section part that 3 mm in the thickness and 300 mm in the long.

Section
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IE

M

r
=

1

Notes：

r : The radius of curvature of the beam

M : Bending moment

E : Elastic modulus

I : Inertia moment

Optimize product’s cross section to reduce the deflection
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Cross section adjustment

O

X

Y
Reduce 0.3mm 

thickness in red area

Increase 0.5mm 

thickness in blue area

A

A

SEC：A-A

 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.

The coordinate：
O : point o is the centroid of the cross section.

X axis : The direction of biggest inertia moment.

Y axis : The direction of smallest inertia moment.
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Optimize product’s cross 
section to reduce the deflection

A

B

Item
Deflection 

in practices

Deflection in 

simulation 
Optimize 1 Optimize 2 Target

Deflection
8.6mm(A)

3.5mm(B)

14.4mm(A)

6.9mm(B)

12.7mm(A)

6.2mm(B)

1.3mm(A)

0.4mm(B)
<1.5mm

OK
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SEC:A-A

2.7mm→

2.4mm

2.0mm→

2.5mm

Original Optimal

Optimize product’s cross section to reduce the deflection
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Experiment after optimized the cross section

0.3 mm
0.9 mm

AB

P
ress

Item
Deflection in 

practices process

Deflection in 

simulation 
Optimize 1 Optimize 2 Target

Deflection
8.6mm(A)

3.5mm(B)

14.4mm(A)

6.9mm(B)

12.7mm(A)

6.2mm(B)

1.3mm(A)

0.4mm(B)
<1.5mm
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1.2mm

Gate location

Material ASA XC180

Product size 234.6*130.3*33.2mm

Normal thickness 2.5mm

Surface finish Grain

Optimize product’s cross section to reduce the deflection
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Cross section adjustment

o

X

Y

加
肉

加
肉

减肉

O

X

Y

B

B

SEC：B:B

Reduce thickness 

in red area

Increase thickness 

in blue area
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Original deflection Optimize deflection

Item
Deflection in 

practices

Deflection in 

simulation 
Optimize 2 Target

Flatness 1.2mm 0.68mm 0.23mm <0.5mm

Optimize product’s cross section to reduce the deflection

For stiff product, normally 

the deflection in simulation 

will much smaller than the 

experiment. 
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Practice deflection Optimize deflection

1.2mm

Optimize product’s cross section to reduce the deflection
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Comprehensive solution to reduce the deflection

Product 

deflection 

solution

Over-crown is main solution

Split part to find out primary structure

Cross section optimize as assist
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Over-crown + Cross section optimize

C

C

O X

Y

SEC:C-C

Reduce 0.2mm 

thickness in red area

 Molding of door fender on Automotive
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Over-crown + Cross section optimize

4.212+1.759=5.971mm 0.61+0.3161=0.9261mm

Original case Optimal case
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Split + Cross section optimize

Deflection ①

Deflection is 5-7 mm

Deflection ②

Wave deflection not  straight 
Deflection ③

The contour become straight not same 

as design
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Split + Cross section optimize

Deflection ① Deflection② Deflection③

Original 5.034 1.8642 3.935

③ Deflection in Z: 

2.883+1.052=3.935mm

① Deflection in Z: 

2.883+2.151=5.034mm

② Deflection in Z: 

1.052+0.8122=1.8642mm
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Split + Cross section optimize

①Deflection in Z: 

2.695+1.404=4.099mm

②Deflection in Z: 

0.635+1.558=2.193mm

③Deflection in Z: 

1.128+0.9478=2.0758mm

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.
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Split + Cross section optimize

Deflection ①

Reduce to 

3.5mm

Deflection ②

Reduce to 

2.0mm

Reduce to 

2.0mm

Deflection ③

Increase to 

3.5mm
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Split + Cross section optimize

Deflection ① Deflection ② Deflection ③

Original 5.034 1.8642 3.935

Optimal 0.29 0.2471 0.6981

improvement 94.2%↓ 86.7%↓ 82.3%↓

① Deflection in Z: 0.29mm ② Deflection in Z: 0.2471mm ③ Deflection in Z: 0.6981mm
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Project summary

▪ Confirm the magnitude of deflection improvement by each solution through 

summary each case study. 

▪ Gate location, gate size

▪ Molding condition / Packing profile

▪ Cooling circuits

▪ Over-crown 

▪ Cross section optimal

▪ For the part using non-filled material, the best way to reduce the deflection is 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

10 times distance 20 times distance 30 times distance
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Application experience share
浇口压力与浇口间距的关系
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Gate distance
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 Customize develop program to quickly analysis the deflection in simple way

Look forward to the future
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