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BOX MINI PROJECT = FILES CATIA

THE OBJECTIVE FOR THIS DAY WAS TO GIVE A CONCRETE RESPONSE TO THE COMBINATION OF PRODUCT
DESIGN — MOLDEX FLOW ANALYSIS AND DEVELOPMENT OF MOLD INSERTS WITH STRATASYS 3D PRINTER
FOR A TRADITIONAL INJECTION MOLDING PROCESS.

FOR THIS REASON, WE CHOSE TO DEVELOP A SIMPLE PRODUCT, YET WITH A SPECIFIC FEATURE (HINGE)
WHERE TO INJECT THE SAME PLASTIC MATERIAL USED IN A STEEL MOLD BUT WITH GREATLY SHORTER MOLD
CONSTRUCTION TIMING. WE COULD DEAL WITH THE FOLLOWING SIMULTANEOUSLY: PRODUCT PROJECT -
MOLDEX FLOW SIMULATION — USE OF STRATASYS INSERTS
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CHOICE OF THE PLASTIC MATERIAL

ASSESSMENT OF PLASTIC MATERIAL SUITABLE FOR THE PROJECT

MELT MOLD MELT FLOW RATE ISO TENSILE MODULUS ISO
BOREALIS PP I 1133 FLEXURAL MODULUS ISO 178 752
BH 345 MO 210° - 260° 10°-30° 459/ 10 min (ISO 1133) 1300 (ISO 178) 1400 (ISO 572 - 2)
200° - o o .
RJ 470 MO o 14° -40° 709/ 10 min. 1150 1200
250
BORMOD BF 970 MO 210° - 260° 10° - 30° 20 g/ 10 min 27 1500

WE NEEDED A MATERIAL WITH GOOD FLOWING AND WITH GOOD
PERFORMANCE IN THE HINGE AREA IN TERMS OF ENDURANCE AND
FUNCTIONALITY OVER TIME.

AMONG THE ABOVEMENTIONED AVAILABLE MATERIALS WE CHOSE
THE ONE WE DEEMED MORE SUITABLE, ALSO WITH A VIEW TO
TRANSPARENT MOLDING.
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1st BOX MINI PRODUCT ANALYSIS = FILLING WITH INTENTIONAL WRONG
CALIBRATION AIMED AT CERTIFYING THE REPORTS OF FLOW ANALYSES

- B SN
I W e ine
e
THE FIGURE CLEARLY SHOWS | ./__7____]
THE PIECE WELD AREA =
BASED ON THE LOCATION OF i
THE 2 GATES J AWELD LINE IN THE HINGE
4 : = AREA COULD CAUSE
__ __ PROBLEMS TO THE PRODUCT
_ / i |
. Moldex
b 0t 0o sen (Ennamed Soven, pcan 100 ono e aony ot
“60 New run for virtual moiding tria: 00 200 mm

R15.0[150.0] 15:30:11-06-11.2018 0.0
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1st BOX MINI PRODUCT ANALYSIS - MOLD TEMPERARURE SECTION

WE INTENTIONALLY STARTED BY ANALYZING A MOLD MADE IN 1.2311 (THE
TEMPERATURE CONTROL CIRCUIT WAS CONCEIVED FROM THE VERY BEGINNING
FOR THE INTRODUCTION OF THE FOLLOWING INSERTS, IN ORDER TO MONITOR
THEIR BEHAVIOR WITH BOTH SOLUTIONS)

Cooling_Temperat|

e
Time = EOC
[oC]

—n 58.193

56.641
55,080
53.536 .
51.083
50431
18.878
521 [ 51 3]

47328 e —
15773
14221
12.668
11116
30.564

38011

36.459

— z 34.906
a0 Run 1:STAMPATA SCATOLINA (AR-MA-1I(ANALIS MOLDEX) mole/PP_BlorealisRFIG5M0_1 mirMDxProject20180529_1 pro
Y _J(

0 Ang: 34.9~588.2 Avg: 0ol (Standard Solver) Ep=633,704 Ec=0 Em=0 {FastCool =<eDesigni=
270 New run for virtial malding trig)

0,90 o0 4004 mm
RA5.0[150.0) 02:12:29-06-12-2012 20.0
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1st BOX MINI ANALYSIS — MELT JUNCTION TEMPERATURE

g T TemmeTe \ THE RESULT IS EXTREMELY
foc IMPORTANT, WITH

1. TEMPERATURES IN THE WELD

LINE OF THE 2 FLOWS COMING

WITHIN THE CHARACTERISTICS
OF THE PLASTIC MATERIAL

— 224575

1 223946

—1 223318
EM# -Melt
— 222689
= 222.061
= 221.432

- 220803

1 220.17%5

—1 219.546

= 218918

218.289
217.661
217.032 =

— 216.403
z ¥ " Fun 1. STAMPATA SCATOLINA {AR-ME-1I(AMNALISI MOLDEX) mole/PP_BoreslisRF365M0_1 mirMDxProject20180529_1 pro

V 1 Dimension (B.0931 x 107132 x 108 mm), Ep=622,704 Ec=0 Em=0 (FastTool) <eDesignd= 10007

332 Mew run for virtwal malding triz)
220 [ulls} 10.0 mim

R15.0[150.0]08:29 23-06-12-2018 K1)
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1st PRODUCT ANALYSIS - FIGURE INSERTS

1st TEST
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1° PRODUCT ANALYSIS - MOLDING OF APPROXIMATELY 40 PIECES

1st TEST
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2nd BOX MINI PRODUCT ANALYSIS - FILLING

Filling_Melt Front Animation

[ .
WE TRIED TO CHANGE THE GATES OF THE
MELT MATERIAL TO GIVE THE FIGURE
ON THE LEFT FILLING PRIORITY AND
AVOID THE WELD LINE IN THE HINGE
AREA WITH RESULTS THAT WERE NOT
OPTIMAL IN THIS CASE, AS CLEARLY VISIBLE
Moldex 3D ,
T, 36 Run 1:STAMPATA, SCATOLINA (AR-MA-1 2)(AMALIS MOLDEX) mdeiPP_BoreaisRFIBSMO_1 mtrMOMProjsct2080530_1 pro
\(____ X gg; f: 75% (0,995 sec) (Enhanced Solver) Ep=662,476 £c=0 Em=0 (FastCoo) <ellesign3=
180 ew rn for virtual malding triss o I
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BOX PROJECT - FILES CATIA

AFTER VERIFYING THE RESULT OF THE ANALYSES AND THE PIECES
PRODUCED, WE DECIDED TO ALSO MODIFY THE PRODUCT AS WE DEEMED
IT APPROPRIATE TO GIVE IT GREATER SIZE FOR WIDER USE

WE INTERRUPTED MOLDING SINCE, IN CONSIDERATION OF THE
GOOD RESULTS, WE INTEND TO CONTINUE WITH OTHER TYPES 10
OF THERMOPLASTICS
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4th BOX PRODUCT ANALYSIS - FILLING

Filling_Melt Front Animation

Time = EQF

I v ine

WE REVIEWED THE POSITIONS
AND SIZE OF THE GATES
OF PLASTIC MATERIAL. 7
THIS ANALYSIS ALLOWED US /:
TO DEFINITELY IDENTIFY THEIR LOCATION. ﬁ_j:f‘,.-"'emm.Man

Moldex:[C

z " Run 1:5TAMPATA SCATOLING (AR-MA-2)(ANALIS! MOLDER).mole/PP_BormodBFO70MG: 1 Hﬁ C Project20180531 _1 pro
u_‘__ 5 At 795 (0.03 sec) (Enhanced Soiver, Ep=082 602 Ec=0 Em=0 (FastCoo <o
X :Bs 0 Mew run for virtwal malding triz) J

0.0 20,0 mm
B B L |
15.0[150.0] 16:27 08-06-11-2012 10.0
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5th FINAL BOX PRODUCT ANALYSIS = FILLING — GATE CONTRIBUTION

Filling_Gate Contribution

Time = EQF

Gate#! = 34 02 %
Gate#? = B6.92 %

Moldex:D

A

0 Run 1:STAMPATA SCATOLIMA (AR-MA-3)(AMALIS] MOLDER) moe/PP_BoreslisPPEHI4SMO 1 mtr, roject20180531_3 pro
h X 0 Rhg: 0~ 2 Avg. 1.02- (@700% (1.23 secl) (Enhanced Solver), Ep=388,190 Ec=0 Em=0 (FasiCool) <elasign3=
0 Mew run for virtwal malding triz)
1.60 0o 20.0 mm
R15.0[150.0] 16:29:29.06-11.2018 T0.0
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5th BOX PRODUCT ANALYSIS — MELT WELDING TEMPERATURES AND
POSITION MODIFIED BASED ON THE NEW GATES

Filling_\Weld Line Temperature
Time = EQF
[oC]

— 221,976
I 221562 /
221148 /
220734 @/
L 220319

— 219.905

— 219401

| 210077 '
Emd# 3
I 218.663 ﬁ

218.249 TN

— 217.835

WELD LINE AND
TEMPERATURES MORE
THAN SATISFACTORY

—1 217421

217.007
216.593

216,179

— asres Moldex L
¥

z 22 Fun 1. STAMPATA SCATOLIMNA {AR-MA-3(AMALISI MOLDEX) mole/PP_BoreslisPPEHI4SMO _1 mtrMOHProject20180531_3 pro
\( 22 Dimension (FO.8931 x 102132 x 108 mm), Ep=088,180 Ec=0 Em=0 (FastTool) <eDesignd= 10007
X

33 Mew run for virtwal malding triz)
1.70 oo 20.0 mm

D

R15.0[150.0] 16:30:16-06-11-2018 0.0
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VARIOUS FILLING STAGES

Filing_MeltFoet Animation
Time = £0F

AREA OF INTEREST

<
<

Moldex

y 2 R atoina { RIS 0dePP_BoreaksPFEHI4SMO_1 mitr Crcke project_Scatolre 04
@, AL70% (1 79 00) £t €
o e ot i
150 - an 200 ne
5010200109 283105.1220 e

Faling_ Mot Front Animatian
Time « €01

AREA OF
INTEREST
STEP 2 >
" Moldex
HRRREEE o i
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VARIOUS FILLING STAGES

Filling_Melt Front Animation

Moldex
22 Run Z:Scatolina_04_06_R15.mde/PP_BorealisPPEHI4SMO_1

THE RESULT OF THE ANALYSIS ALMOST
PERFECTLY SHOWS THE RESULT OF THE
MOLDED PIECE

15
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MATERIAL TEMPERATURE DURING FILLING

Filling_Temperature

. gp— TEMPERATURE IN THE INSERTS AREA
s THE PROGRAM
CALCULATES AND

™ DIFFERENTIATES THE
TEMPERATURES BETWEEN
¥ STEEL AND RESINS
TEMPERATURE IN THE
SPRUE AREA
. 55 Moldex’!
BT B el vt
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MAINTENANCE PRESSURES

¢
i
H
H

ER
$EREEE ¢

5900
son  Moldex:[
R g Fun 3 Stokon 04 06,15 105 BorasPFEHHSMO_ i Kce et Scokon 0408 RIS gen
" g Rg 391~7 Avg 6IMPs
gy} TRy a0 200 nn
om0 0210106 [ emana)

THE 2 FIGURES SHOW
MAINTENANCE RANGING
FROM A MINIMUM OF 5.9 Mpa
TO A MAXIMUM OF 6.3 Mpa

5
5943
13 Moldex !
0 Run 3 Scatolne_4_06_R15 e FP_BoresisFPBHISNO 1 mirkrck prcjact_Scaolns 04_06_R15_3 300
X : Rng 591 ~6.96 Avg 6.7 MPa (@100% Ep=1, I 2

250 Mewruwfor wtest molding tris o

1 12200
.
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TEMPERATURE CONTROL SYSTEM FOR RESINE INSERTS WHERE THE
COOLING LINES CONTROL THE TEMPERATURE OF THE STEEL MOLD.

LINES and FIGURE
(temperature control efficiency)

Enwy

LINES + INSERTS + MOLD

6.
— M,  Moldex
z 57 Run 3 Scatolna_04_05_R1 S moe)
—~ ‘ x 282
um e ittt

x
A X} o, 3
bood Rg:523-242 48 X
F e
060 00 20 mm
RiS0990) 11321208 12200 L mmmna]
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TEMPERATURES OF RESIN INSERTS SECT. 1

Cooling_Temperature
Time = EQC
[oC]

—n 110.960

103.110

95.261

87411

79.562

#1.712

63.863

56,013

48.164

10314

32465

24615

16.766

8.916

1.067

— B 6w Moldex 2D

80 Run 3 Scataline_04_08_R15.mdd
Y_L_,_, X 9 Rng:-B.78~ 111 Aug 0 oC §
2 Mew run for virtwal malding triz)

1.60

RAS0[150.0]11:42:20.06-12.2012
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TEMPERATURES OF RESIN INSERTS SECT. 2

Cooling_Tempe|
Time = EOC
[oC]

— 110,960

103.110

95.261

87.411

79.562

1.712

63.863

56.013

48.164

40.314

32.465

24.615

16.766

8.916

1.067

— -6.783

R15.0(150.0) 11:41:4€.08-12-2015
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TEMPERATURES OF RESIN INSERTS SECT. 3

Cooling_Temperature
Time = EQC
[oC]

— 110.960

103.110

95261

8741

79.562

#1.712

63.863

56.013

48.164

10314

32465

z
%
! “/ 304

Mew run for virtuar mofding trial
1.20 ¢

0.0 300 mm

R15.0(150.0] 11:44 22-06-12-2018 TED
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SHRINKAGE AND DEFORMATION VIEW 1

Warpage_Total Displacement
[mm]
— 0.947

0.684

0.821

0.758

0.695

0.632

0.569

0.506

0.443

0.380

0.317
0.254
0.191
0.128

0.065

— 0.002 Moldex 3D

a0 Run 3 Scatoling_04_08_R15.mde/PP_BoreslisPPBHI45MO_1 miriCircle project_Scatoline 04_06_R15_3 pro
¥ J( 0 Rng: 000225 ~ 0.947 Avig: 087 mim (Soafe { 00, Total 1.000, Ep=1,028,080 Ec=0 Em=0 Emi=200,688 (FastCoo]) <elesigng=

270 Mew run for virtwal malding triz)
3.50 0o 10.0 ram

R15.0[150.0] 14:37 03-06-12-2018 ]
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SHRINKAGE AND DEFORMATION VIEW 2

Warpage_Total Displacement

[mm]
—n 0.947

0.684
0.821
0.758
0.695
0.632
0.569
0.506
0.443
0.380
0.317
0.254
0.191
0.128
0.065

— 0.002

-

Moldex 2D

a0 Run 3 Scatoling_04_08_R15.mde/PP_BoreslisPPBHI45MO_1 miriCircle project_Scatoline 04_06_R15_3 pro
|1]B[I Rng: 000225 ~ 0.947 Avig: 087 mim (Soafe { 00, Total 1.000, Ep=1,028,080 Ec=0 Em=0 Emi=200,688 (FastCoo]) <elesigng=

Mew run for virtwal malding triz)
3.50 0o 10.0 ram

R15.0[150.0] 14:37 21-06-12-2018 ]
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1) THIS PROJECT ALLOWED US TO LEARN ABOUT NEW
TECHNOLOGIES WHICH, IF COMBINED WITH OLD EXPERIENCES AND
APPLIED IN A CERTAIN SEQUENCE OF ACTIVITIES, GENERATE
CONCRETE RESULTS.

2) FROM THE VERY BEGINNING OF THE DEVELOPMENT PROCESS WE
FOCUSED ON THE MOLD TEST. THIS GREATLY HELPED US CONSIDER
ALL THE ASPECTS, FROM PRODUCT TO MOLDING:

- DEFORMATIONS / GATES / MOLD WELD LINES / TEMPERATURE
CONTROL / ....... THERE WAS NO NEED TO MAKE CHANGES IN THE
INSERTS

3) THE INSERTS USED ARE STILL ABLE TO PRODUCE OTHER PIECES
AND, AS SUGGESTED ABOVE, WE WILL TEST DIFFERENT PLASTIC
MATERIALS
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