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Anexo 1: Comportamiento de laresistividad del acero con la temperatura
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Anexo 2 : Tabla con especificaciones del endoscopio 1TQ160 de Olympus

1000 1500 2000 2500 3000

Temperature, °C

Sacado de Handbook of Induction Heating, Valery Rudnev

Tabla de anexos 1 - especificaciones del endoscopio 1TQ160

Sistema Optico

GIF-1TQ160
Campo de Vision |140°
Profundidad Visual 3 ~ 100mm

Direccion Visual

:O° (hacia adelante)

Extremo Distal

Diametro Exterior

10.9mm

Tubo de Insercion

|Diametro Exterior

J11.3mm

Seccion de Doblado

Rangos de Doblado

210° arriba / 90° abajo
100° izquierda / derecha

Canal de Instrumentos

Longitud de Trabajo lt,030mm
Longitud Total 1,340mm
Didmetro Interior [@3.7mm

Minima Distancia Visible

4mm desde el extremo distal

Posicion de Entrada / Salida del
accesorio de endoterapia en el
campo de vision

Referencia: https://medical.olympusamerica.com/products/gastroscope/evis-exera-gif-1tq160
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Anexo 3 : Tabla con especificaciones parileno Ny C

Tabla de anexos 2 - Tabla con especificaciones parileno Ny C

b Data recorded following appropriate ASTM methods

Parylene N Parylene C

Typical Physical and Mechanical Properties
Tensile Strength, psi 6,500 10,000
Tensile Strength, MPa 45 69
Yield Strength, psi 6,300 8,000
Yield Strength, MPa 2,400 3,200
Elongation at Break, % 40 200
Density, gfem? 1.110 1.289
Coefficient of Friction:

static 0.25 0.29

dynamic 0.25 0.29
Water Absorption, % (24 hr) 0.01 (0.0197) 0.06 (0.0297)
Index of Refraction, n = 1.661 1.639
Typical Electrical Properties
Dielectric Strength, short time (Volts/mil at 1 mil) 7,000 6,800
Volume Resistivity, 23°C, 50% RH (Ohmi-crm) 1107 Bx10%"
Surface Resistivity, 23°C, 50% RH (Ohm-cm) 110 1x10%
Dielectric Constant:

60 Hz 2.65 315

1,000 Hz 2.65 310

1,000,000 Hz 2.65 295
Dissipation Factor:

60 Hz 0.0002 0.020

1,000 Hz 0.0002 0.019

1,000,000 Hz 0.0006 0.013
Typical Barrier Properties
Gas Permeability”

Nitrogen 7.7 0.95

Oxygen 30 71

Carbon Dioxide 214 7.7

Hydrogen Sulfide 795 13

Sulphur Dioxide 1,880 1

Chilorine 74 0.35

Moisture Vapor Transmission™ 1.50 0.14
Typical Thermal Properties
Melting Temperature (*C) 410 2490
Linear Coefficient of Expansion (105 °C) 6.9 35 38
Thermal Conductivity, 10-4 (cal/sec)f{cm?, *Clcm) 3 2

NOTES:
cm-mil' 100 in*-24hr-atm {23°C)
g-mil/ 100 inf-24hr, 37°C, 90% RH
1 mil = 1/1000 in. = 25.4 microns

Referencia: http.//www.vp-scientific.com/parylene_properties.htm
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Anexo 4 : Esquema del proceso de deposicion del parileno

THE PARYLENE PROCESS
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Referencia: www.paratronix.com

Anexo 5 : Determinacién de coeficientes de fatiga
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Gréfico de anexos 1: Coeficiente o factor de superficie.
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Gréfico de anexos 2: Coeficiente o factor de tamafio.
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Fig. 3.33 Coeficiente de tamafio c,.

Grafico de anexos 3: Coeficiente o factor de temperatura.

Tabla 3.4 Factor de temperatura ¢uemp
T (“C) tk-p
20 1,000
50 1,010
100 1,020
150 1,025
200 1,020
250 1,000 Tabulando para 270°C
300 0.975 el coeficiente sera de 0.987
350 0,927
400 0,922
450 0.840
500 0,766
550 0.670
600 0.546
[Rel: Jemoph Stegley & Lany Muchell Diseno en Ingpossoria Mecision)
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Gréfico de anexos 4: Coeficiente o factor de carga.

Tabla 3.5 Faclor de carga Ceay

Tipo de earga Can
Flexion 1,0
Axial 0.85
Torsion 1,00

[Rel.: Ch. Lipscan & . Juvinall Handboul of Stress ssd Strcagib]

Grafico de anexos 5: Determinacion de Bk(0,2) para hallar BK
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Grafico de anexos 6: Determinacién de C1 para hallar BK.
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Anexo 6 : Tabla con los médulos elasticos de materiales biocomplatibles naturales

y sintéticos

Tabla de anexos 3 - Modulos eldsticos de materiales biocomplatibles naturales y sintéticos

Elastic modulus

Joint material GPa 109 psi
Articular cartilage 0.001-0.17 0.000145-0.0247
PTFE 0.5 0.07
UHMWPE 0.5 0.07
Bone cement (PMMA) 3.0 0.44
Bone 10-30 1.45-4.35
TNZT alloys 55-66 7.9-9.6
“New generation” B-Ti alloys 74-85 10.7-12.3
Ti-6A1-4V alloy 110 16
Zirconia 200 20
Stainless steel 205 30
Co-Cr-Mo alloy 230 33
Alumina 350 51

PTFE. polytetrafluorocthylens: UHMWEPE. ultrahigh molecular weight poly-
ethylene; PMMA, polymethyl methacrylate; TNZT, titaniwm-niobinm-zirco-
nium-tantalum. Source: Ref 14

Referencia: Joining and Assembly of Medical Materials and Devices, N Zhou.

Anexo 7 : Clasificaciéon de los polimeros biocompatibles

RAUMEDIC Polymer porticlio

Thermoplastics Silicones

e all

Pe,
AMoulding | Extrusion

SIK

Adhasive

Stardard plastics
r amarphous semi-crystalline

Referencia: https://www.raumedic.com/fileadmin/user_upload/PDF/tubing-en.pdf.
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Anexo 8 : Tabla con las especificaciones del teflén

Tabla de anexos 4 - Mddulos eldsticos de materiales biocomplatibles naturales y sintéticos

DuPont™ Teflon® PTFE Specifications
TYPICAL PROPERTIES of TEFLON® PTFE
PTFE PTFE
ASTM or UL PTFE
Pro 25% glass 25% carbon
test perty (unfilled)] ¢ ol eﬂ} ( Filled)
PHYSICAL
5792 Density (1o/in3) 0.078 0.081 0.075
{gfem3) 2.16 2.25 2.08
D570 Water Absorption, 24 hrs (%) < 0.01 0.02 0.05
MECHANICAL
D633 Tensile Strength (psi) 3,900 2,100 1,900
D& 38 Tensile Modulus (psi) 80,000 - -
D633 Tensile Elongation at Break (%) 300 270 75
D790 Flexural Strength (psi) No break 1,950 2,300
D790 Flexural Modulus (psi) 72,000 190,000 160,000
D695 Compressive Strength (psi) 3,500 1,000 1,700
D695 Compressive Modulus [ps) 70,000 110,000 87,000
D785 Hardness, Shore D D50 D60 D&2
D255 IZOD Notched Impact [ft-lbyfin) 3.5 - -
THERMAL
Coefficiant of Linear Thermal Expanson
D&95 (x 10°5 in./in /9F) 7.5 6.4 6.0
D643 Hz=at Deflection Tem_p (°F / °C)
at 254 ps 132 /55 150/ 65 150 /65
D3418 Melting Temp [°F / *C) 535 /335 635/ 335 635/ 335
- Max Operating Temp (°F f 2C) 500 /260 500/ 250 500/ 260
Thermal Conductivity
C177 (BTU-in/ft2-hr-°F) 1.70 3.1 4.5
[% 107 gal/ern-sec-°C) 5.85 10.6 15.5
ULo4 Flammability Rating V-0 V-0 V-0
ELECTRICAL
D149 Dielectric Strength t(:,r'cn;'li short time, 1/8" 285 ) )
D150 Dielectric Constant at 1 MHz 2.1 2.4 -
DL5D Dissipation Factor at L MHz < 0.0002 0.05 -
D257 Volumne Resistivity (ohm-om)at 50% RH =108 = 10" 1o?
MNOTE: The information contained herein are typical values intended for reference and comparison purposes
only. They should NOT be used as a basis for design specifications or quality control. Contact us for
manufacturers' complete material property datasheets.
All values at 73°F (23°C) unless otherwise noted.
TEFLOMN @ Is a registered trademark of DuPont

Referencia:
http.//www.aetnaplastics.com/site_ media/media/attachments/aetna_product aetnaproduct/25/PTF
E%20Specifications.pdf

Tesis publicada con autorizaciéon del autor

No olvide citar esta tesis




PONTIFICIA
UNIVERSIDAD

TESIS PUCP CATOLICA

L PERU

Anexo 9 : Gréfico con la pérdida de peso de los ceramicos siendo sometidos a

distintos acidos.

Grafico de anexos 7: Pérdida de peso de los ceramicos siendo sometidos a distintos acidos.
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Referencia: http.://www.extreme-bolt.com/ceramic-screws-alumina-screws-zirconia-screws.html
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Anexo 10 : Tabla con las velocidades recomendadas para microfresas hechas

de diamante.

Tabla de anexos 5 - Velocidades recomendadas para microfresas de diamante

[0017 to 004" (I 300.000 to 450,000 |
[005° to 0157 I £5,000 to 150,00 |
[016” to .030" I 30,00 to 65,000 |
(0317 to 0907 | 9,000 to 30,000

[1/8” (3.1Bmm) | 2,500

[3/16° (4.76mm) | 2,250

[4" (6.35mm) | 2,000

(516" (7.94mm) | 1,500

[2/8" (5.52mm) | 1,250

[7A16” {11.1mm) (l 1,000 |
[e" (12.7mm) I 950 |
[6/16” {14.28mm) I 925 |
[5/8" (15.8Tmm) | 875

[2/3" (16.93mm) | 850

[11716" (17.46mm) | 850

[3/4" (19.05mm) | 825

[7/a" (22 22mm) | 775

[1.0" (25.4mm) | 700

[1-1/8" (28.57mm) I 675 |
[1-1/47 (1-1/4mm) [ 850 |
[1-3/8" (34.92mm) | 800 |
[1-1/2" (38.10mm) I 550 |
[1-5/8" {41.27mm) I 550 |
[1-3/4" (44.45mm) | 550

[2.00" (50.80mm) | 525

[2-1/4" {57 .15mm) | 500

[2-1/2* (63.50mm) | 475

[2.00" (76.20mm) | 450

[3-1/2* (88.90mm) | 425

[4.00" (101.60mm) | 400 |
[6.00" (152.40mm) | 300 |

Referencia: http://www.ukam.com/drilling recommendations.htm/
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Anexo 11 : Caracteristicas del PC-ISO tomadas de Fortus

PC-ISO FORTUS

for Fortus 30 Praductiol :mis 3D PRODUCTION SYSTEMS

o LT = -
PC-150 [polycarbonate-150), am industrial thermoplastic, which in its raw -
state, is biocompatible (150 10593 USF Class V1) and can be gamma or -
EtD sterilized. PC-1S0 is commonly used in food and drug packaging
and medical device manufacturing because of the materials strength
and medical compatikility. When combined with a Fortus® 3D Production
system, PC-ISO gives you Real Parts™ that can be used for conceptual
modeling, functional r:'etol-..-pirg. and end-use parts. ol L] - A

Tersile Strength (Type 1, 0.125%, 0.2%/min) ASTM DA3E B 300 p= 57 MPa

Tersile Modulus Type 1, 0.125°, 0.2%/min) ASTM D438 28%.800 ps 2,000 MPa

Tensile Elongation (Type 1, 0.125%, 0.2"/min] ASTM D38 4% 4%

Flexeural Strength (Method 1, 0.05/min) ASTM D70 o0 MPa
Flexural Modulus (Method 1, 0005/ min) ASTM D790 2,100 MPa
1200 Impact, notched (Method &, 23°C) ASTM D254 B4 1im

1200 Impact, un=notched [Method A, 23%C) ASTM D254 53 Jim

Heat Deflection (HDT) @ && psi ASTM D48 133°C

Heat Deflection (HDT) @ 244 po ASTM D48 280°F 127°C

Glass Transition (Tg) Cobla, (5EYS) 229 1&1°C

Wicat Saftening 150 306 ZRIF 139°C

Medt Poine | s Miat Applicable® Mot Applicable’

Electrical Properties! Text Method m

Wolume Reskstiity ASTM D257 1.5x10e14 =« B 10213 ohms
Dielectric Constant ASTM D1 5058 30-28

Dissipation Factor ASTM DA 5058 J00D% - D005

Dielectric Strength ASTM D4 2509, Method A 370« T Vil

Test Method e

Specific Gravity ASTM D732 1.2

Flame Classification UL %4 HE

PRODUCTION-CRADE THERMOPLASTIC
Referencia: http.//www.fortus.com
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.
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Referencia: http.//www.fortus.com
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leading additive manufacturing

on pat

chnalogy, and the anly one

that uses production grade
thermoplastics, enabling the most
durabla parts.
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Fortus Production Systems
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Anexo 12 : Caracteristicas del adhesivo EPO-TEK315

YR R

+ TECHNOLOGY For Reterence Only

Number of Components: Two Minimum Bond Line Cure Schedule®:
Mix Ratio By Weight: 10:1 150°C 5 Minutes
Specific Gravity: 120°C 20 Minutes

Part A 1.2 100°C 60 Minutes

Part B 1.0 80°C 90 Minutes
Pot Life: 4 Hours
Shelf Life: One year at room temperature

Note: Container(s) should be kept closed when not in use. *Please see Applications Note available on our website.

Product Descriginn:
EPO-TEK™ 375 is a two component, high temperature epoxy designed for semicenductor, hybrid, fiber optic, and medical applications. Also
available in a single component frozen syringe.
EPO-TEK® 375 Advantages & Aplication Notes:
* Reasonable pot-ife that allows for low temperature curing to be realized. |t has an amber color change upon cure.
*  Semicenductor suggested applications: wafer-wafer bonding of CSP; fabrication of MEMs devices; flip chip underfill.
*  Hybrid suggested applications: providing near hermetic seals and UHY seals in sensor devices and resisting high temperature packaging.
o Down-hole petrochemical fiber optic sensors resisting =200°C field conditions.
*  Fiber optic adhesive suggested applications:
o Sealing fiber into ferrules, transmitting light in the optical pathway from 800- 1550 nm range.
o Fiber component packaging, adhesive for active alignment of oplics, environmental seal of oplo-package, V-groove amrays.
s Medical suggested applications:
o Potting fiber optic bundles into ferrules for light guides and endoscopes; capable of resisting several sterilization technigues including
ETO, gamma, ION beam, H202 plasma, and =200 autoclave steam cycles, excellent adhesion to surfaces including stainless steel,
diamond, titanium, brass, ceramics, glass and most plastics.
o Cerified to USP Class VI Biocompatibility Standardg for medical implants; adhesive for catheter devices including stents and guide
wires.
=  Electronics Assembly suggested applications:
o Used as dielectric layer in the fabrication of capacitors; laminating PZT ferroelectrics found in ultrasound or ink-jetting devices.
o Impregnating and insulating copper coil windings in motors and inductor coils. Bonding ferrite cores and magnets.
o  Structural grade epoxy found in hard-disk drive devices; bonding of stainless steel metals, kapton, and magnets.

Typical Properties: (To be used as a guide only, not as a specification. Data below is not guaranteed. Different batches, conditions and
applications yield differing results: Cure condition: 150°C/1 Hour ; * denates test on lot acceptance basis)

Physical Properties:

“Color: Part A: Clear/Colorless Part B: Amber Die Shear Strength @ 23°C: 2 10 Kg / 3,400 psi
‘Consistency: Pourable liquid Degradation Temp. (TGA): 421°C
“Viscosity (@ 50 RPM/23°C): 3,000 - 5,000 cPs Weight Loss:
Thixotropic Index: N/A @ 200°C: 0.06%
“Glass Transition Temp.(Tg): = 100°C (Dynamic Cure @ 250°C: 0.16%

20—200°C ISO 25 Min; Ramp -10—200°C @ 20°C/Min) @ 300°C: 0.49%
Coefficient of Thermal Expansion (CTE): Operating Temp:

Below Tg: 48x 10°% infini°C Continuous: - 55°C to 200°C

Above Tg: 192 x 107 infin/"C Intermittent: - 55°C to 300°C
Shore D Hardness: 88 Storage Modulus @ 23°C: 339,358 psi
Lap Shear Strength @ 23°C: > 2,000 psi ‘Particle Size: N/A

Optical Properties @ 23°C:
Index of Refraction @ 23°C: 1.5692 @ 5839 nm Spectral Transmission @ 23°C: >94% @ 600 - 790nm
>98% @ 800 - 1500nm
Electrical & Thermal Properties:

Thermal Conductivity: N/A Volume Resistivity @ 23°C: 21 x 10" Ohm-cm
Dielectric Constant (1KHz): 3.34 Dissipation Factor (1KHz): 0.004

EPOXY TECHNOLOGY, INC.
14 Fortune Drive, Billerica, MA 01821-3972 Phone: 978.667.3805 Fax: 978.663.9782
wwe EPOTEK. com

Epoxies and Adhesives for Demanding Applications™
This information is based on data and tests balleved to be accurate. Epoxy Technology, Inc. makes no warranties
(expressed or Implied) as to its accuracy and assumes no liabllity In connection with any use of this product.
Rewv. IV
Jan 2011

Referencia: Epoxy Technology
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Anexo 13 : Ejemplo de dispositivo médico fabricado por torno de precision.

Tip for surgical operations mn Grade 5 titanium with
inner through bore of diameter 0.5 mm for a length
of 26 mm.

Referencia: http.//www.poppifrancoprecisionmetalparts.com/lavorazione-acciaio/prodotti

Anexo 14 : Ejemplo de tolerancias de un torno de precision

e  Precision metal parts uses CNC lathe machines
e Contract manufacturing parts are welcome

e  Strict QC is enforced at all stages

e OQuter diameter between @0.5mm and 25mm
e  Processing precision:

Straightness: 0.002mm

Perpendicularity: 0.005mm

Circular run out: 0.002mm

Roughness: 0.005mm

Position: 0.01mm

Diameter: 0.001mm

Cylindricity: 0.005mm

Concentricity: 0.005mm

Length: 0.002mm

Parallelism: 0.005mm

O 0 0 O O 0O 0o 0O o0 ©o

Symmetry: 0.005mm

Referencia: http://www.globalsources.com/si/AS/Mawfong-Precision/6008800260963/pdtl/Lathe-
Precision-Turned-Part-Product/1061917660.htm
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Anexo 15 : Resumen de ensamblaje por brazing y adhesivo epoxico

Cobertura aislante del conjunto soldado de
Cilindro-Cable-Electrodo activo.

Cable-Cilindro Parileno N con un espesor de 15 um
Soldadura Brazing Mediante proceso de deposicion.
con plata

A

|| / Cable-Electrodo

Clllm;rgﬁgfdor ! Soldadura Brazing
Torno CNC de Icién . con plata
e /;f/

> |

Cable flexible acti\fo |

Acero 316 L -~
Electrodo activo )\
Tungsteno — .
Tomo CNC de presicién ﬁ
Cabezal-Recubrimiento polimérico
Soporte con extension-Soparte corto P Adhesivo epéxico
Adheshvo eptxico Epotek 375 para alta T®
Epotek 375 para alta T° J &
Electrodo Pasivo L
& Acero 316L )
Tomo CNC de preslcién '| /Electrodo pasivo-Tope
/ T [ -Cable
ope — Soldadura Brazing
. / Acero 316L - con plata ’
/ Tomo CNC de presicién

'l

Cable flexible activo =

— | Acero 316 L
Soporte de cabezal con extension y corto L
Aldimina 7
Tomo CNC de presicion de 80 000 RPM Recubrimiento polimérico
en estado presiterizado y después Acero 316L
sinterizacion total en homo Extrusién

Recubrimiento polimérico-Tope
Adhesivo epoxico
Epotek 375 para alta T°

Acido Tetra-Etch para
tratamiento de la superficie
del Teflon antes de de

“ echar el adhesivo

)l

Tope de recubrimiento
polimérico
Acero 316L
Extrusion
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Anexo 16 : Correo con cotizacion del recubrimimento de parileno

ﬂ John Sterrett <JSterrett@scscoatings.com> 30/11/15 - v
parami [~

Perfecto, gracias por aclarar todo. Bajo estos condiciones, mi recomendacion seria que lo aplicaramos
15 um de Parylene C. Buscare la opinion de nuestro gerente de ingenieria para verificar.

Lo malo es que el Parylene se hace por lote, asi que hay un cargo minimo. Para Parylene C o Parylene
N esto viene siendo $400 USD. Sirecubriramos varias piezas a la vez, les saldria mucho menos
costoso para cada pieza.

Voy a preparar una cotizacion formal en nuestro sistema. La recibiran manana

John Sterrett

Specialty Coating Systems
Territory Manager

South Central US / Mexico
Mobile 214.218.9648

Office 214.383.3600
isterrett@scscoatings.com
www.scscoatings.com

SPECIALTY COATING SYSTEMS™
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Anexo 17 : Cotizacion del catéter multilumen

QUOTATION
-"-EI e f Iex@ OEM Products
MEDIGAL 50 Plantation Drive, Jaffrey, NH 03452 Quote No. JAF-Q00171
Phone: 603-532-7708 Rev. No. 0
Page: lof2
Cust ID: Issue Date: 12/1/2015
Name: Sales Rep: Cesar Quintana
Address: Delivery Terms: Ex works
Address:
City: Libra
Country: Peru
Attn:  Anibal Silva Sueldo aasilva@pucp.pe
Phone: Cell:
Item Qty UOM |Description Cust P/N Unit Price Total
Development samples of two lumen natural PTFE tubing

1 30 EA  |Shaft OD; 3.60mm +/-.051mm Customer N/A See item #2
Round lumen; 1.50mm +/-.51mm sketch without
Half moon lumen; radius 1.60mm a part number
Half moon lumen will have a 01" radius on both sides
‘Wall thickness around half moon lumen; .205mm
Length; 1 meter
Quoted as development samples see additional information
below.

2 32 Hours |NRE (non recurring engineering) charge N/A $200.00 $6,400.00
Development engineering time for the following
- Creation & implementation of manufacturing and quality
documentation
- Tool design and qualification
- Process development and qualification
- Manufacturing the thirty development samples
- Providing executive summary of project
Terms: 50% with the PO and the balance prior to shipment

3 1 Set  |Extrusion tooling N/A 53,750.00 $3,750.00

Terms: 50 % with the PO and the balance when Teleflex takes
delivery of the tooling.

Lead time is approximately 6-8 weeks ARO

Development samples

- Suitable for development builds where specifications are
under development and not necessarily finalized

- Product may be manufactured to generic procedures.

- Process parameters are hot validated or documented in
dedicated specifications but actual parameters used are
recorded in the lot record.

- Lot records have full traceability of components and materials.
- The specification is limited to the quotation and supporting
documents.

- Parts manufactured as development samples, not for human
use, best effort, and shipped without a CofC.

- Production volume orders will only be accepted after
Teleflex receives customer approval of development samples.

Trey Frederick

Trey Frederick
Technical Sales Manager

Unless otherwise noted, Terms are Net 30 days from date of invoice. A complete description of our standard Terms Conditions of Sale will be forwarded for your
permanent records.
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