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Future measures

Specific design improvement plan

No wood parts use.
Equipped with emergency buzzer.
Equipped with emergency stop bottom.

Equipped with backup of feedback.
(Equipped 2nd thermostat)

5. Make heater lower power that heater
can not rise to a dangerous temperature.

=W e



(Almost) improved design
that could be accorded improvement plan.
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Future measures

Specific design improvement plan

Done! 1-—No-woodpartsuse:
Done! 2—Fquipped-with-emergency-buzzer:
Done! 3—tqtipped-with-emergency stop-bottem:
Done! 4——Feipped-with-backupoffeedback:
{Egquipped2nd-thermostat)
5. Make heater lower power that heater
can not rise to a dangerous temperature.



1. TRYING

Thermal analysis simulation for heater of
heat press machine

FOR

Make heater lower power that heater can
not rise to a dangerous temperature.



2D drawing - 3D modeling (Going on)




Set simplified 3D model for analysis of heater part

Silicone Rubber Heater (A2 x 1.5t)

614 mm

SS400 Iron (10t)
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Simulation including Thermal Resistance of Epoxy Layers

Cooling air (25°C)

>
1.5mm Silicone Rubber Heater
0.2mm _§ _ Epoxy Glue Rayer
10mm SS400 Iron
= 1

Cooling air (25°C) r

« Silicone rubber heater and iron plate are adhered with 0.2 mm thickness
epoxy layer.

« Due to natural convection, cooling air is applied to the upper surface of the
rubber heater and the lower surface of the iron plate.

Parameter value :

- Temperature of cooling air = 25°C

- Heat transfer coefficient of convection (Air)= 250 W/m2K
- Thermal contact resistance per unit area = 1X10-4 m2K/W



Set thermal resistance of epoxy layers
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Parameter value of silicone rubber heater material:
Thermal conductivity = 1800 W/m.K
Specific heat = 1530 J/(kg*K)

il X
> [i5) solidWorks DIN Materials PONTE T-7hen=7" A neFUd I-W-FER TIV-var TR BREAD
> solidworks materials MRS
> Sustainability Extras THME AT OB ERETILETEF A I MREL-H-FEH77)

CAE-LTHSHR 2Ee
G CI°-LTHBRELTIEED
> P5AF 9D L RA0(M) : ST A MR v
" %
’ il B fir(v): SI- N/m~2 (Pa) v
v thermal_contact
8= Substrate Material (1) ATI(T): ’thermal_contact ‘
Sl abo Heates HBRI(M): ’Silicon Laber Heater ‘
TAMEE @K Von-MisesiG v
EIE(F):
JEST(D): ’Silicon Laber Heater ‘
Y=2(0): ’ ‘
Sustainability: ‘*Eﬁ =R
IN°T 1 & L 2in A
BhETRTERE N/m~2
BETE 2300 kg/m~3
GET S N/m~2
Efszs N/m~2
& fRsgs N/m~2
B fAREE /K
E{EEE 1800 W/(m* K)
fez 1530 (kg* K)
<

SCEN L. BOPPHTILATES

iou'ﬁwom(s Materials Web Portal # {EFLZE FK...0)

RALE()

(B2 rey

wR1F(S

]l““f}’ “

AL T(H)




Parameter value of iron plate (SS400) :
Thermal conductivity = 58 W/m.K
Specific heat = 460 J/(kg*K)
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Set convection
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Result of Analysis



Case of 900W is set as heating value for the heater :

: Center part of heater 137°C (Safety)
- Center part of iron 136°C (Lower limit for using)

Temp (Celsius)

1.366e+002

1.363e+002

1.360e+002

- 1.356e+002
- 1.353e+002
1.350e+002
1.347e+002

1.344e+002

" 1337e+002
1.334e+002
1.331e+002

1.328e+002

B 2998
5%, Y, Z il |15.6,-1.92,635 mm

1@: 1.362e+002 Celsius

~

B 15291

%Y, Z fiig:|-19.6,9.15,608 mm
1@&: 1.366e+002 Celsius

A



Case of 1000 W is set as heating value for the heater :

: Center part of heater 149°C ( Safety )
- Center part of iron 148°C (Better for using)

Temp (Celsius)

1.490e+002

1.487e+002
1.483e+002

- 1.480e+002

1.465e+002

1.462e+002
1.458e+002
1.455e+002
1.451e+002

1.448e+002

B 2024

53, Y, Z fiE:|36,-1.92,604 mm

@: 1.485e+002 Celsius

A

= 17596
5%, Y, Z Ui |5.32,9.58,625 mm

{E: 1.490e+002 Celsius

A



Case of 1200 W is set as heating value for the heater :

- Center part of heater 174°C (Upper limit for Safety)
- Center part of iron 173°C (Upper limit for using)

Temp (Celsius)

1,738e+002

1.734e+002

. 1.730e+002

- 1.726e+002

1.709e+002

. 1.705e+002

. 1.700e+002

1.696e+002
1.692e+002
1.688e+002

2923

5, Y, Z U’ |36,-1.92,614 mm

#: 1.732e+002 Celsius

=K 9941
5%, Y, Z il |-0.364,8.95,628 mm

#: 1.738e+002 Celsius

~



| simulated also,

Case of upper and lower iron stuck together = There is no convection

Normal situation

. 4

Cooling air (25°C)

>

1.5mm

Silicone Rubber Heater

0.2mm _§

10mm

SS400 Iron

>

Cooling air (25°C)

Epoxy Glue Rayer

Situation of most dangerous

. 4

Cooling air (25°C)

>

1.5mm

Silicone Rubber Heater

02mm_§

10mm

SS400 Iron

Opposite side of
SS400 Iron

Epoxy Glue Rayer

No convection



Case of 1200W
~—

About 247 degrees in both front and back

If there is no resistance between upper iron plate
and lower iron plate, exceeding the upper limit for
useful power.



Result of Simulation

When you want to control the iron plate within
room temperature + 150 degrees, by A2 size
silicone rubber heater with epoxy adhesive,

heater is required 1200 W as
appropriate wattage.

<% Safety measures are necessary, When there is
no resistance between the iron plate and the
iron plate.



Future measures

Specific design improveDmeGn%_eé_ﬁI

Done! 1-—No-wood-parts-use:
Done! 2—Fquipped-with-emergency-buzzer:

Done!

Done! 4—Eqﬂ+pped—\1\+|%h—baekbrpﬁf—feedbaele
{Equipped-2nd-thermostat)

Done! 5-—Make-heatertowerpowerthatheater
cannotriseto-a-dangeroustemperature:




Thank you very much



Initial Results of Heat Plate
Mechanism using Topology



Designh Considerations

1. Simplify the design of the heat plate mechanism
using topology study

2. Adjust the results of (1) to meet the safety
considerations.



Simplification of Design
* A 50 mm thickness plate was used as the basic design part
* The dimensions are 500 mm by 674 mm




Topology Study Results

Right Side View



Topology Study Results as Design Guide




Design Modifications derived from Topology
Study

* Based on the design guide from the topology study, a
design using layered plates was made

* Then a stress simulation was done on the design using
20 ton force



Layered Plate Design
gj

|

g &

Front View

594.00
674.00

420.00 :
500,00 a Perspective

Bottom View



Applying Stress Analysis on the Modified
Design (Top

Model name:heat plate cover topology study version 03 4»

IRPEB- OV OB D
Study name:Static 2(-Default-)

Plot type: Static nodal stress Stress1 von Mises (N/m*2)

2.500e+08

2.292e+08

2.084e+08

. 1.876e+08

1.66%9e+08

1.461e+08

1.253e+08

1.045e+08
8.371e+07
6,292e+07
4,214e+07
2.135e+07
5.62%9e+05

— Yield strength: 2.500e+08




Applying Stress Analysis on the Modified
Design (Cross Section)




Observations

* The simulation results shows that the design do not let the materials
exceed the yield strength.

* Evaluating the mass of the design gives a total mass of 9634.80 grams



Further Modifications

* To try to further reduce the mass while keeping the part from going
beyond the yield strength, the top layer was reduced while the
bottom layer was increased

|__| 20.00

i



Stress Results of Further Modifications

von Mises (N/m*2)
2.500e+08
2.292e+08

2.084e+08

1.876e+08

1.668e+08

1.460e+08

1.252e+08

1.044e+08

8.35%e+07

6.279e+07

4,199e+07
2.118e+07
3.822e+05

—J Yield strength: 2.500e+08




Stress Results of Further Modifications (Cross
Section)




Observations

* The design modification still gives satisfactory results as
shown in the stress plot

* The evaluated mass after the modification is now 6705.30
grams
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Future measures

Specific design improvement plan

No wood parts use.
Equipped with emergency buzzer.
Equipped with emergency stop bottom.

Equipped with backup of feedback.
(Equipped 2nd thermostat)

5. Make heater lower power that heater
can not rise to a dangerous temperature.

=W e



(Almost) improved design
that could be accorded improvement plan.
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Future measures

Specific design improvement plan

Done! 1-—No-woodpartsuse:
Done! 2—Fquipped-with-emergency-buzzer:
Done! 3—tqtipped-with-emergency stop-bottem:
Done! 4——Feipped-with-backupoffeedback:
{Egquipped2nd-thermostat)
5. Make heater lower power that heater
can not rise to a dangerous temperature.



1. TRYING

Thermal analysis simulation for heater of
heat press machine

FOR

Make heater lower power that heater can
not rise to a dangerous temperature.



2D drawing - 3D modeling (Going on)




Set simplified 3D model for analysis of heater part

Silicone Rubber Heater (A2 x 1.5t)

614 mm

SS400 Iron (10t)
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Simulation including Thermal Resistance of Epoxy Layers

Cooling air (25°C)

>
1.5mm Silicone Rubber Heater
0.2mm _§ _ Epoxy Glue Rayer
10mm SS400 Iron
= 1

Cooling air (25°C) r

« Silicone rubber heater and iron plate are adhered with 0.2 mm thickness
epoxy layer.

« Due to natural convection, cooling air is applied to the upper surface of the
rubber heater and the lower surface of the iron plate.

Parameter value :

- Temperature of cooling air = 25°C

- Heat transfer coefficient of convection (Air)= 250 W/m2K
- Thermal contact resistance per unit area = 1X10-4 m2K/W



Set thermal resistance of epoxy layers
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Parameter value of silicone rubber heater material:
Thermal conductivity = 1800 W/m.K
Specific heat = 1530 J/(kg*K)
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Parameter value of iron plate (SS400) :
Thermal conductivity = 58 W/m.K
Specific heat = 460 J/(kg*K)
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Set convection
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Result of Analysis



Case of 900W is set as heating value for the heater :

: Center part of heater 137°C (Safety)
- Center part of iron 136°C (Lower limit for using)

Temp (Celsius)

1.366e+002

1.363e+002

1.360e+002

- 1.356e+002
- 1.353e+002
1.350e+002
1.347e+002

1.344e+002

" 1337e+002
1.334e+002
1.331e+002

1.328e+002

B 2998
5%, Y, Z il |15.6,-1.92,635 mm

1@: 1.362e+002 Celsius

~

B 15291

%Y, Z fiig:|-19.6,9.15,608 mm
1@&: 1.366e+002 Celsius

A



Case of 1000 W is set as heating value for the heater :

: Center part of heater 149°C ( Safety )
- Center part of iron 148°C (Better for using)

Temp (Celsius)

1.490e+002

1.487e+002
1.483e+002

- 1.480e+002

1.465e+002

1.462e+002
1.458e+002
1.455e+002
1.451e+002

1.448e+002

B 2024

53, Y, Z fiE:|36,-1.92,604 mm

@: 1.485e+002 Celsius

A

= 17596
5%, Y, Z Ui |5.32,9.58,625 mm

{E: 1.490e+002 Celsius

A



Case of 1200 W is set as heating value for the heater :

- Center part of heater 174°C (Upper limit for Safety)
- Center part of iron 173°C (Upper limit for using)

Temp (Celsius)

1,738e+002

1.734e+002

. 1.730e+002

- 1.726e+002

1.709e+002

. 1.705e+002

. 1.700e+002

1.696e+002
1.692e+002
1.688e+002

2923

5, Y, Z U’ |36,-1.92,614 mm

#: 1.732e+002 Celsius

=K 9941
5%, Y, Z il |-0.364,8.95,628 mm

#: 1.738e+002 Celsius

~



| simulated also,

Case of upper and lower iron stuck together = There is no convection

Normal situation

. 4

Cooling air (25°C)

>

1.5mm

Silicone Rubber Heater

0.2mm _§

10mm

SS400 Iron

>

Cooling air (25°C)

Epoxy Glue Rayer

Situation of most dangerous

. 4

Cooling air (25°C)

>

1.5mm

Silicone Rubber Heater

02mm_§

10mm

SS400 Iron

Opposite side of
SS400 Iron

Epoxy Glue Rayer

No convection



Case of 1200W
~—

About 247 degrees in both front and back

If there is no resistance between upper iron plate
and lower iron plate, exceeding the upper limit for
useful power.



Result of Simulation

When you want to control the iron plate within
room temperature + 150 degrees, by A2 size
silicone rubber heater with epoxy adhesive,

heater is required 1200 W as
appropriate wattage.

<% Safety measures are necessary, When there is
no resistance between the iron plate and the
iron plate.



Future measures

Specific design improveDmeGn%_eé_ﬁI

Done! 1-—No-wood-parts-use:
Done! 2—Fquipped-with-emergency-buzzer:

Done!

Done! 4—Eqﬂ+pped—\1\+|%h—baekbrpﬁf—feedbaele
{Equipped-2nd-thermostat)

Done! 5-—Make-heatertowerpowerthatheater
cannotriseto-a-dangeroustemperature:




Thank you very much



Initial Results of Heat Plate
Mechanism using Topology



Designh Considerations

1. Simplify the design of the heat plate mechanism
using topology study

2. Adjust the results of (1) to meet the safety
considerations.



Simplification of Design
* A 50 mm thickness plate was used as the basic design part
* The dimensions are 500 mm by 674 mm




Topology Study Results

Right Side View



Topology Study Results as Design Guide




Design Modifications derived from Topology
Study

* Based on the design guide from the topology study, a
design using layered plates was made

* Then a stress simulation was done on the design using
20 ton force



Layered Plate Design
gj

|

g &

Front View

594.00
674.00

420.00 :
500,00 a Perspective

Bottom View



Applying Stress Analysis on the Modified
Design (Top

Model name:heat plate cover topology study version 03 4»

IRPEB- OV OB D
Study name:Static 2(-Default-)

Plot type: Static nodal stress Stress1 von Mises (N/m*2)

2.500e+08

2.292e+08

2.084e+08

. 1.876e+08

1.66%9e+08

1.461e+08

1.253e+08

1.045e+08
8.371e+07
6,292e+07
4,214e+07
2.135e+07
5.62%9e+05

— Yield strength: 2.500e+08




Applying Stress Analysis on the Modified
Design (Cross Section)




Observations

* The simulation results shows that the design do not let the materials
exceed the yield strength.

* Evaluating the mass of the design gives a total mass of 9634.80 grams



Further Modifications

* To try to further reduce the mass while keeping the part from going
beyond the yield strength, the top layer was reduced while the
bottom layer was increased

|__| 20.00

i



Stress Results of Further Modifications

von Mises (N/m*2)
2.500e+08
2.292e+08

2.084e+08

1.876e+08

1.668e+08

1.460e+08

1.252e+08

1.044e+08

8.35%e+07

6.279e+07

4,199e+07
2.118e+07
3.822e+05

—J Yield strength: 2.500e+08




Stress Results of Further Modifications (Cross
Section)




Observations

* The design modification still gives satisfactory results as
shown in the stress plot

* The evaluated mass after the modification is now 6705.30
grams
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