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ANEXO 1: Materiales de impresion, propiedades mecanicas

- Verowhiteplus

7 Stratasys

ING

POLYJET MATERIAL SPECIFICATIONS
VeroWhitePlus

Highlights Applications
* Opaque white = Highly accurate presentation models
* Rigid and durable = Smaller parts with complex features
» Produces excellent fine feature detail * Medical devices and components
» Quickly and economically produces parts « Electronic housings
* Available in two Z resolutions « Suitable for a wide range of industries

- PolyJet: 30pm (0.00118")
- PolyJet HD: 16pum (0.00063")
+ Also known as “PolyJet White™ and "SC White"

TYPICAL PHYSICAL PROPERTIES
m-mm-

Color/Appearance Visual White
Tensile Strength ASTM DG38 8,350 psi 58 MPa
Elongation at Break ASTM D638 10% - 25% 10% - 25%
- Modulus of Elasticity ASTM DB38 362,500 psi 2,500 MPa
Flexural Strength ASTM D790 13,500 psi 93 MPa
Flexural Modulus ASTM D790 392,500 psi 2,700 MPa
1zod Notched Impact ASTM D256 0.47 ft-Ibfin 25 Jim
Shore D Hardness - 8D 85D
Heat Deflection Temperature ASTM DB48 @ 264 psi 118°F 48°C
@ 66 psi 118°F 48°C

S

The material properlies provided herein are for reference
purposes only. Actual values may vary significantly as they are
dramatically affected by pant geometry, process parameters and
material properties changing over Bme.

Material specifications are subject 1o change without nolice.
Copyright © 2015 Stratasys Direct, Inc.

PalyJet Material Datashes! VeroWhitePlus 20150241

(888) 311-1017 | StratasysDirect.com | 28209 Avenua Crocker, Valkencia CA 51355
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- ABS-M30

» ABS-M30

PRODUCTION-GRADE THERMOPLASTIC
FOR FORTUS 3D PRODUCTION SYSTEMS

ABS-M30™ iz up to 25 to 70 percent stronger than standard ABS and is an ideal material for conceptual modeling, functional protatyping,
manufacturing tools and end-use-parts. ABS-M30 has greater tansile, impact and flexural strength than standard ABS. Layver bonding is
significantly stronger than that of standard ABS, for a more durable part. This results in more realistic functional tests and higher quality
parts for end use. ABS-M30 parts are stronger, smoother and have better feature detail. ABS-M30 runs the Xtend 500 Fortus Plus option,
which anables more than 400 hours of unattended build time.

EMGLISH METRIC

MECHAMICAL PROPERTIES' TEST METHOD
X7 AXIS Zx AXIS

Tensile Strength, Yield (Type 1, 01257, 0.2%/min) ASTM DS38 4 550 psi 3,750 pal 31 MPa 25 MPa
Tensile Strength, Ultimate (Type 1, 0.125", 0.27/min) ASTM DS38 4 5650 psi 4,050 psi 37 MPa 28 MPa
Tensile Modulus (Type 1, 0.125", 0.2"/min) ASTM D&38 320,000 psi 310,000 psi 2,230 MPa 2,150 MPa
Tensile Elongation at Break (Type 1, 0.125%, 0.2"/min) ASTM DS38 TH 2% % 2%
Tensile Elongation at Yield [Type 1. 0.1257, 0.2%/min) ASTM D538 2% 1% 2% 1%
Flexural Strength [(Method 1, 0.057/min) AETM D730 8,700 psi 7,000 psi ED MPa 48 MPa
Flezural Modulus (Methad 1, 0.057fmin) ASTM D730 300,000 psi 250,000 psi 2,060 MPa 1.760 MPa
Flexural Strain at Break (Methoad 1, 0,05 min) ASTHM D730 A% 1.5% 4% 3.5%

EMGLISH

MECHAMICAL PROPERTIES TEST METHOD e 7% AXIS ' 1
IZ0D Impact, notehed [Methad A, 23°C) ASTM D256 2.4 H=llain 128 Jmi l.,“““l.t f.ﬂ|
IZ0D Impact, un-nolched (Mathad &, 23%C) ASTM D256 5.5 Fi=iafin o0 M ‘, o~
THERMAL PROPERTIES? TEST METHOD EMGLISH METRIC

ASTM De48 ASTM DE48 Z04"F BE"C

Heal Deflaction (HDT) & 284 psi, 0.125" unannealad ASTM DE48 1BO"F Bz C

Vieat Softening Temparature (Rate BS5S0D) ASTM D1525 210°F ==l

Glass Transition (Tg) DA (SEYS) 225"F 108 C

Coefficient of Thermal Expansion {flow) ASTM EB31 490010 InfindF E_BZ®107™ mm/mm™C
Coaficient of Thermal Expansion |xflow) ASTM EB3T 4. 700 infind™F BL4Ex1 0™ mmummd™C
Mealting Poi,it. | sssmsasas Mot Applicabla® Mot Applicable”

STRATASYS.COM

Stratasvs THE 3D PRINTING SOLUTIONS COMPANY
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ABS-M30

PRODUCTION-GRADE THERMOPLASTIC

FOR FORTUS 3D PRODUCTION SYSTEMS

At the core:

Advanced FDM Technology™
Fortus systems are based on
Stratasys®* FDM® (fused deposition
modeling) technology. FDM is

the industry's leading additive
manufaciuring technology, and the
only one that usas productiongrada
thermoplastics, anabling the maost
durable parts. Fortus systems use
a wide range of thermoplastics with
advanced machanical proparties
s0 your parts can endura high heat,
caustic chamicals,

Mo special facilities needed
You can install a Fortus 3D Production
Systam just about anywhare. No
special venting is required bacausa
Fortus systems don't produce noxious
furmes, chamicals or waste.

Mo special skills needed

Fortus 3D Production Systerms

are easy to operate and maintain
camparad to othar additive fabrication
systems becausa there ara no massy
powders to handle and contain.
They're so simpla, an operator can be
trained to operate a Fortus system in
less than 30 minutes.

Get your benchmark on the
future of manufacturing

Fine details. Smooth surface finishas.
Accuracy. Strength. The best way to
sea the advantages of a Fortus 3D
Production Systam is to have your own
part built on a Fortus systerm. Geat your
free part at: stratasys.com.

stratasys

E infolsiratasys com / STRATASYS.COM
IS0 8001 :2008 Cartified

ELECTRICAL

TEST METHOD ORIENTATION  VALUE RANGE

PROPERTIES®

Walume Resistivily ASTM D257 X Axis 4041015 = 3.3x101E ohm=cm
Dislactric Constant ASTM DV50-38 XI Axis 26 =286

Dissipation Faclor ASTM D150-28 X Axis DLO04E = DUOOS4

Dielectric Strength ASTM D145-03, Mathod & XI Axis 100 Vimil

Dielectric Strength ASTM D145-03, Mathod & XI Axis 350 Vimil

TEST METHOD

Specific Gravity ASTM D792 1.04

Flame Classification uLsd HE [0.09°, 2.50 mm])
Rackwell Hardness ASTM D735 1095

UL File Nurmber smsmmmmEn E345358

SYSTEM LAYER THICKMESS
CAPABILITY

SUFFORT
STRUCTURE

AVAILABLE
COLORS

AVAILABILITY

Fortus® 360mc™ 0.013 inch [0.230 mmj) Soluble Supports O vy O winite
Fortus 3B0me™ 0.010 inch (0.254 mm)

Fortus 400me™ M Black M ciark Grey
FE:I.:'- :15!:1:::-- - 0.007 inch (0.178 mmj

Fartus S00me™ 0.005 inchi [0.927 mimjd | == Haeue

The in‘ormasion presentod ae fypical vales infended for reforance and companson purpases onfy They should not be used for design
speciications or quakly conind puTposes. Enckuse matasal perormancs can be impaciad (4] by but nal ETied fo, pant design, and-use
concitions, hest conalfions, aio. Achel valas will sy with bulld conaffions. Tesied parts wang Bl on ~hoafus A00mo & 0.0707 {0254 mm)
shoe. Frocct speciications am subject fo change without nolce:

The perfomance characiassiics of ihese martadals may vany acconing 10 anoicalion, opananing conoitions of and use. Each user i
rasponsbie for deferrmining that tha Stratasys maredal i sa'e, wid and fechnicaly sufable for ihe indended application, as wal as for
idanifing tha proper disposal for racyoingl mathad © onsisiond Wi anpicabio enironmanial laws and reguiations. Simtasys makes no
waTanties of any kind, axpress or implad, inclualing, but nof Emited! fo, i warandes of machantabify. fmess & a partioular use, o
waTanty agains! natond infingamant.

'Liferatune vale uniiss atharsise nolad.

“Due o amonphaus natuee, matenal does nof dispiay 2 mefing poind.

24 Electnical Froparty vallies wore generatod fom e avamge of fes! phquas bult mith deful part densify | sold). Tes! plaques woene 4.0
x4.0x0.7 inchas (102 x 102 x 2.5 mmj and ware bl bath in the & and vertical onigrdafion. Tha range of vakues is mosiy e et of tha
aifisvanos in propariies of fes! plagues bl in e faf vs. vamical orantation:

0.005 inch f T27 mvm) kayar thickness nol avalabio for Forius S00mc.

Colors: Tha fest data was collectod! using ABSMI0 vory naiural) specimans. ARSAT30 ooloned manaral wil havwa simlar properiias,
Bt man vary by wp to T0%. Oxenfation: Sea Srafasys T esing white paper for mons dedaiad description of buld orantations.

* X w ¥ or "on acdga” e [ ogmine
* X¥ = ¥ or fiat” PR T

* 2 m o "upright” \L- ﬁ, P

HEADGQUARTERS

7665 Commence Way, Eden Prairie, MN 55344
+1 888 4B0-354B (US Toll Fres)

+1 952 B37-3000 (Inth

+1 952 B37-0070 (Fax)

2 Holtzman 21., Science Park, PO Box 2496
Rehawol TE124, lsrasl

+872 74 745-4000

+872 74 745-5000 (Fax)

© 2073, 2015 Steaturya inc. All Sghis ressresd. Steatmnys, FOM, Fortua and Fisisting Touch s regisieesd tracemaria of Stoataoya inc. FOM Tectnology, Fossd Depasition Wodeling, Forte 200me, Fortea 250=c, Fortes 380me,
Forten 380me, Forte 400me, Fortus 450me, Forlus S00mc, issight, Control Ganter, Seart Sepports, S4-30, 5R-100, AB Sk, ABS-ESET, and Touchiorks s rademarks of Stratsoya, inc. "ULTEM i o tracesark of SABIC Innovathe
Plastics I 5. Al oitwr irscemarks am e peoparty of fair reapacti cwnars, and Straiaays asaumes oo neponaibilty sith ssgard i the sslection, parfor=ance, or e of fhes non-Sistary procucts. Product spscfication aubjct o

changs without notios. Printaed in the USA. MES_FOM_ASSnan_Ex_oms
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ANEXO 2: Cera Kerr

Injection Wax

Directions for Use

Deagned far plalrwum, gold, alver a3 well oz indusital and dental Gln‘.‘ly’!..ﬁCCLﬁ' Aakes™ and ACCU® Beads™ rpaction
waxes hove set thewaord standord in predaon casting for years. With the lowest ash content available [0003%], ACCU
Aakes and Beods guaantee the deanest bumout posible. Availoble in 8 apploatio rrspecilc caors in guick meiting

AcCULElaqkes

;‘ . "‘::-.

ety

1. Fil wax pot and
neat to specilc njec-
tion tempesature see
below]. It is impartant
nat to ovemeat the
WO,

2. Sproy both sides of
tie: rubber mokd with
Mold Release Sproy.
Opan mokd fullly by
bending it backwards
in order to reach all
areas with the spray. It
Is nat necesary to
spity 2ach time e
fore injecting mald,

3 Adust air pressure
an wan ingector to
between 3 and 10
pounds. Higher pres-
sure con be used if
necessary, Howewver,
for best results keep
pressure under 15
DOUnE.

Ce—————
I:Iv_ TR

d Fut pubber mold o
damp or hold be-
twean two plates ap-
oiying modenate
presure by hand. In-
sart nozde nho sprue
opeening in mold, Press
mald into nomle for 5
to 7 seconds. Make
sune nubber mald i at
90 gegree angle for

5. Wait far 110 1-1/2
miruies to dlow wax
ta salidfy. Opan mad
carefuly and remove
pattern moking sure
that you do not force
the pattern out of the
mobd.

. Change wax in in-
jection pat every 2-3
months, Use Ker Labo-
ratory Soltine™ for the
cleaning of the wax
pot and injection noz
e

beest results,

Hermn ACCU Flakes ACCU Beads Inj. Temp. Appiication

Ao Grean 13340 2AF7 501 SOPF All purpose, best detal, nighest flow, and lowest sirinkage.

Ruby Red 14079 TAFE 5P SIPF All purpose, best detal, nighest flow, and lowest srinkage.
Turguoke Bue 14293 34F9 5P SOPF All purpose, best detal, nighest flow, and lowest sirinkage.

NY'C Pinik 18428 2500 SAPC/155°F Highest detal, flogree, ecsyremoval without beokoge.

Pl Plost Blue FAN0 s SO B Longest shalf lide, righest fexbility, metal mokds, and stone in ploce.
Tufty Green 15181 AT TANC 1 65F Large pleces, toughest, elminates bowing on fiot surisoes,

Super Pk 12138 303 5P SOPF Begal settings, quickest soidification, wil not give.

ACCU Corve Purple 33454 3504 FOCTEE Highly carvoble, minkmal gumming on files and toolks.

L0007 Eer Componaion

N /
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ANEXO 3: Yeso Satin Cast 20

_Ker Satin Cast 20 / KerrCast 2000 Directions For Use

Kerr Casting Investments

Eer's Investment products offer applicatfion specific formulations utilzing only the highest quality row matedals, to deliver a superior level of
strengtih and accuracy. Decodes of research and quality contral has produced materiak that deliver consistent results o meet the demands
of today's changing industry. Ken's renowned product, Satin Cast, is recognized by the woeld's finest jewelers as the investment that creates

tihe finest results. KerCast 2000 & a dependakle investment that delivers comsistent guality casfings every time.

™. 3afin Cast 20 s recognized by the - = o, KemCast 2000 s a very forgiving and
global jewelry casting ndustry as the dependakls jewelry investmeant for all
benchmaork for casting the highest of your gold, siver and brass casting
quality gold and sibver. needs.

Satin Cast 20 FKemCast 2000

07740 45kg Drum j‘h : o 27744 45kg Drum

31007 15 kg Carton 353461 15 kg Carfon

Investment Mixing Instructions

1. Weigh investment. | 2. Measurs water. 3. Add investment 4. Mix 3 to 3172 & Vacuum 20 6. Pourirto flask.
to water. mirutes. seconds after koil.

7. Vacuum up fo 8. Let flasks sit still ?. Preheat furnace 10 Rermove sprue 11. Load into 12. Follow approprate
20 seconds. for 2 hours. J00°F [ 14902 base. furnace. burnout cycle.

(for multiple flosks

do not preheat)]
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Investment Recommended Water / Powder Ratios

O 5
Heavy Castings Regular Casfings
. i Heavy Lodies Rings, Ladies Rings, Pendants,
o determine the number of pounds _ : :
i : e ol Men's Rings & School Rings Filigree & Infricate Wax Patterns
of INvesTmenT neaaad 1o an
} - .}‘ ) 38 ml water to 100 g powder 40 ml water to 100 g powder
particulor flosk, divide the culbic inch
sontent of the flask by 20. Weight | grams Water | mi Yields | Yields Warter mi Yields | Yields
[1 iz = 454 grams). f s av. or cubic cubic av. 0T cubic cubic
imch cent. inch cent.
To determine flosk content in culbic 172 227 3.0 a8 10.5 174 32 Gl 1 17#
inches: 1 454 6.1 172 2] 345 6.4 182 22 355
5 2248 31 B&2 107 1745 a2 08 110 1794
Round FAask: 10 4535 &1 1724 213 3490 &4 1814 217 3cee
0.7854 x dia.* x height 15 6503 72 2584 320 5235 94 2724 329 5383
20 070 122 3448 424 &780 128 3532 435 7178
Square Faskc 25 11338 153 | 4310 533 B725 160 | 4540 | s48 | awr2

width x length x height

Investment Powder & Water Requirements for Flask Sizes
Top Fgure - Investment Powder [oz), Boliom Figure - Water [mil)

Heavy Castings

Heavy Ladies Rings,

Regular Castings

Ladies Rings, Pendants,

Men's Rings & School Rings
38 ml water to 100 g powder

Fiigree & Inircate Wax Patterns
40 ml water to 100 g powder

Flask Height
Diometer " 25" 3" s 47 5" & - 2.5 3 35" 47 5" 6"
an 5oz & oz FLhoz P oz 10 oz 5oz & oz 75oz Poz 10 oz
57 m S8ml | B5mil | 10Z2ml | 114 mi 53.9 ml 44 6ml | BOE m 97 mi 1078 mi
25 B oz 0oz | 120z | 140z | 6oz | 2002 Boz 10 oz 12az 14 oz 146 oz Moz
Fienl | 114l | 136l | 160 ml | 183 mi | 228 mi B4Zml | 1078wl | 129 ml | 150.F ml | 1725 ml | 215.6 ml
3" 120z 150z TBoz | 210z | 1.5l 30 oz 32 oz 120z 150z 18az 21 oz 1.5 Aoz 32 oz
136ml | 170l | 205l | 240 ml | 274 mi | 340 ml | €10 ml 1273 ml | 1617 ml | 194 ml | 228.4ml | 258 ml 323 ml 345 mil
35 1l 1250 | 1.5l | 1.75| 2o 250 ik 1k 125 1.5l 1.75 I 2l 250k 3lb
182ml | 228 wnd | 274 enl | 320 ml | 384 ml | 456 mi | S48 mil 172 ml 215ml | 258 ml | 301 ml 344 ml 430 ml 516 mil
4" 180z | 230z | 27 oz 2k |225b| 3o 35ke 18 oz 23 oz 2T oz ] 2250 3l 35p
205ml | 262 | 308wl | 344 ml | 410 ml | 546 mil | 837 mi 194 ml | 2479 ml | 291 ml | 344l 387 ml 516 ml 02 mi
5" 3750 | 47500 | 5500 375Ip 475 55l
G582 mil | B&4mil | 1000 m &45 ml 817 mi 746 mil
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Recommended Work Time - In Minutes

Conventional Mixing

0

1 2 3 4 5 & 7 8 12
| —
|

9 1 11
" —
Add powder to waier Vacuum mixing bowl Four '_“0 Vacuum flask Top off .;eﬁmg Gloss off
and mix flask flask time

. Vacuvum Mixing
o ——
1 2 3 4 5 [ 7 & 2 10 11 12
_ N N A N A N N A N N

‘“l-' Add powder to water Setting
Work Time: Work fime & the time that has elapsed between adding the powder to the water, and when the investment thickens.

Water Temperature: Water should lbe FOPF [ 2132 fo 75°F § 240C. Colder water extend: work time, warmer water shorfens wod fime.

Recommended Burnout Cycles

Casfing Temperatures

Ladies Rings,

fligree or infricat [
\ares erinireais G?sgp's & Hour Cycle & Hour Cycle 12 Hour Cycle
2000 - 1000°F (4327 - 5389C) 91 212 kR P 4" xa"
|63 x &3 i) (B89 x 100 ) {100 x 200 mim)
Gents Rings,

heavier designs
700° - 900°F (3717 - 482°C]

200°F/482°C
8 Howr - Thr
12 Hour - 2 hr|

During the last 1 fo 2 hours of burnout, -
Complete
the temperature must be adjusted snEE

JO0°F/371°C Efirmiraticn
5 Howr -1 hr
8 Hour - 2 hr
12 Hour -2 hr

=0 that the flasks are af comect

temperature for casting. Themmal Expansion

of Mold

Temperafure

300°F/149°C Trapped Wax
SHour -1 hr
B Hour-1hr

12 Hour -2 hr

Redustion
Efiminaticn

Mote: Graph is meant as o guide only, adjustments shouwld be mode o= necessary.

Initicd Wax and

73°Ff23°C
Amiiernt

- R 5, 8 and 12 How Cycles represent hold fimes only, and de nof include ramp fime.
Waier Biminafion

Recommended ramp fime of approximately 99F [ 5°C per minufe.

Castwith ke,  CKerr
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