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TanUseasansly Lwas (Gauge) AN (NAALNAT)
AALT TR 18 - 20 2.50-3.75
AALNAHIAI 25 - 27 0.94-1.25
aasdnlafiini 23-25 1.25-1.57

a0 mmT’ma\TmLf:aa%m'%'ug”lmyj 20 - 23 2.50-6.25
AaenndaLiofnTUMINUAzLENLEN 25 - 27 1.25-2.50
AadraaalRaad 18 - 23 3.75
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®13719M 4 Gauge Number Laumuguﬂﬂmmamm&muwaawmmm&l [4]

Gauge Outer Diameter (mm.) Inner Diameter (mm.) AIURWD
Number (mm.)
Min Nominal Max Min Nominal Max

22 0.0280 | 0.0283 0.0285 0.0155 0.0163 0.0170 0.0060
23 0.0250 | 0.0253 0.0255 0.0125 0.0133 0.0140 0.0060
24 0.0220 | 0.0223 0.0225 0.0115 0.0123 0.0130 0.0050
25 0.0200 | 0.0203 0.0205 0.0095 0.0103 0.0110 0.0050
26 0.0180 | 0.0183 0.0185 0.0095 0.0103 0.0110 0.0040
27 0.0160 | 0.0163 0.0165 0.0075 0.0083 0.0090 0.0040
28 0.0140 | 0.0143 0.0145 0.0065 0.0073 0.0080 0.0035
29 0.0130 | 0.0133 0.0135 0.0065 0.0073 0.0080 0.0030
30 0.0120 | 0.0123 0.0125 0.0055 0.0063 0.0070 0.0030
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N. EMG Concentric Needle Electrodes [8]
2. EMG Injection Needle Electrodes [8]

NNMNIANBIANNEILAE Gauge Number 283 EMG Injection Needle Electrodes L.z

EMG Concentric Needle Electrodes ﬁﬁmﬁmﬁ’mmmagﬁ'ﬂ"lﬂ s:qlumﬁaﬁ 5 LA 6 LAz
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& AaA o (et =) v ' 6 a v 9 oA
DU NNAaN U A I@U&lﬂ’ﬁfizuLﬁuNﬁuﬂuﬂﬂﬁﬂd@ﬂNUiHﬂf{dNﬁ@] [8] @14 Gauge Number

LIULAEINY AIA1T1N 5
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ANTNN 6 ANNLILES Gauge Number 183 EMG Concentric Needle Electrodes [8]

ANNLIVAIGIDH Gauge Number LWRWARENA
(HaLNaY) (UafLNe9)
25 30 0.30
25 27 0.41
37 26 0.46
37 27 0.41
50 25 0.51
75 22 0.71
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Eﬂﬁl 9 ANwMzYY EMG Injection Needle Electrodes [9]
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A139N 7 a9dUsznavwed EMG Injection Needle Electrodes [3]
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22 woswosawn W adouinnaen
36 WaEAn [ F1nsudadurinunan Polypropylene
24 aaain W Aivinanan Stainless Steel lagng
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16 aNguNIzUanaaen (Plunger)
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2.6.1 Parylene [11]
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Parylene (Jufiansmidvainedinesszinniiniaanuanalues Para-xylene o
ININEAUNNUIEN  Para Tech Coating 31NALAZUIHN Specialty Coating Systems 311
Parylene fagnanuiizinn Aa Parylene N Parylene C uaz Parylene D maidanilssian
& | o ° o A ' A wa Y ' \ A
aunagnumsi luldinu fesnudaszinn Jand@eiuludiude 9 1w Parylene N fn
Dielectric Strength §9 Parylene C sty Inwuazauti@ning uaz Parylene D diauyf@
o a [N A o & o va
nuanuTaugs [11] Nuazidoaauti@vad Parylene ugasluanin 8 andayadasduldd
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dszian Parylene N Parylene C Parylene D
%a‘waﬁmai‘ Poly-para-xylylen Poly-monochoro-para- | Poly-monochoro-para-
xylylene xylylene
I (4] c1
FATLULANE —(cm@cn:)'; _{CH,—G—CW}—; dew~l D-cn)e
&
Physical and Mechanical Properties
Tensile Strength, 6,500 10,000 11,000
psi
Tensile Strength, 45 69 76
MPa
Yield Strength, 6,300 9,000 9,000
psi
Yield Strength, 2,400 3,200 2,800
MPa
Elongation at 40 10 10
Break, %
Density, g/cm3 1.110 1.418 1.418
Coefficient of 0.25 0.29 0.33
Friction: static
Dynamic 0.25 0.29 0.31
Water 0.01 (0.019") 0.06 (0.029") <0.1
Absorption, %
Index of 1.661 1.639 1.669
Refraction, npy;
Electrical Properties
Dielectric Strength, 7,000 6,800 5,500
short time
(Volts/mil at 1 mil)
Volume Resistivity, 1x10" 6x10" 2x10"°

23°C, 50% RH
(Ohm-cm)
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Surface Resistivity, 10" 10" 5x10™°
23°C, 50%

RH(Ohm-cm)

Dielectric Constant:

60 Hz 2.65 3.15 2.84
1,000 Hz 2.65 3.10 2.82
1,000,000 Hz 2.65 2.95 2.80
Gas Permeability

Nitrogen 7.7 0.95 4.5
Oxygen 30 71 32
Carbon Dioxide 214 7.7 13
Hydrogen Sulfide 795 13 1.45
Sulphur Dioxide 1,890 11 4.75
Chlorine 74 0.35 0.55
Thermal Properties

Moisture Vapor 1.50 0.14 0.25
Transmission

Melting 410 290 380
Temperature (°C)

Linear Coefficient 6.9 3.5 3.8
of Expansion (10-5/

°C)

Thermal 3 2 -
Conductivity, 10-4

(cal/sec)/

(cm2, °C/cm)

2.6.2 Teflon [12]

Teflon iudamsmuasnafiwesUssinn  Fluoroethylene [11]  lévimIndaain
US¥N DuPont™ $1na Gﬁaﬁm‘mﬁmwaﬁmas’ﬁﬁwﬁmﬂ%ﬁm%’umﬁauﬁaglj' 4 1szian Ao
Teflon® PTFE (polytetrafluoroethylene) , Teflon® FEP FEP (fluorinated ethylene propylene
copolymer) , Teflon® PFA (perfluoroalkoxy) LLas Tefzel® ETFE (a copolymer of ethylene
and tetrafluoroethylene) Amuaziduavasautiaens 9 luamsed o ?Tagalﬁaaéfu"lﬁuaﬂiwﬁ
Mk Teflon lulglunumimaunndld  walaildlinisszyin Tefion Uszinnlafiwanzam

o o/

& & | A P~ ' a 2 o
aﬁﬁiuqﬂﬂimﬂﬂiLLWﬂ&lﬂizm‘ﬂm\‘] 6] L18391N Teflon uﬂitm‘mlaﬂadaﬂ NI UIY

v

a o A oA o A o edyw o A
Taﬂﬂ'ﬂqﬂ'ﬂi‘]ﬂ‘ﬂi@]U@]i\‘]LWaLﬂaﬂl"ﬁluLV\N']ZﬂUﬂiuﬂﬂwa@]ﬂm"ﬂﬂ@a\‘lﬂ']iuﬂvlﬂLﬂﬂau


http://www2.dupont.com/Teflon_Industrial/en_US/products/product_by_name/teflon_ptfe/index.html
http://www2.dupont.com/Teflon_Industrial/en_US/products/product_by_name/teflon_fep/index.html
http://www2.dupont.com/Teflon_Industrial/en_US/products/product_by_name/teflon_pfa/index.html
http://www2.dupont.com/Teflon_Industrial/en_US/products/product_by_name/tefzel_etfe/index.html

719N 9 Usznnuay Teflon uazauUGAA1 § [11]
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szinn Teflon® PTFE Teflon® FEP Teflon® PFA Teflon® ETFE
Mechanical Properties
Specific Gravity 2.15 2.15 2.15 1.76
Tensile Strength
(MPa) 21-34 23 25 40-46
(psi) (3,000-5,000) (3,400) (3,600) (5,800-6,700)
Elongation , % 300-500 325 300 150-300
Folding Endurance >10° 5-80x 10° | 10-500 x 10° 10-27 x 10°
Cycles , (MIT)

189 No Break No Break No Break
Impact Strength , (J/m) (3.5)
Hardness , Shore D pencil 50-65 56 60 72
Coefficient of Friction, 0.05-0.10 0.08-0.3 - 0.3-04
Dynamic
Thermal Properties
Melting Point , °C 327 260 306 267
Cure 379-429 360-385 379-399 302-323
Temperature , °C
Flame Rating VO VO VO VO
Limiting Oxygen Index (%) >95 >95 >95 30-36
Heat of Combustion , 5.1 5.1 5.3 13.7
(MJ/kg) (2,200) (2,200) (2,300) (5,900)
Chemical Properties
Chemical/Solvent Excellent Excellent Excellent Excellent
Resistance
Water Absorption, 24 h <0.01 <0.01 <0.03 <0.03
Salt Spray Resistance (1)
-on aluminum 744+ 744+ 1000 1000
-on steel 192 - - -
Detergent Resistance (2)
-on aluminum 264 744 - -
-on grit-blasted aluminum 624 600 - -
-on grit-blasted steel 24 480 - -
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dszan Teflon® PTFE Teflon® FEP Teflon® PFA Teflon® ETFE

Weather Resistance 20 20 10 15

Electrical Properties

Dielectric Constant , 1 MHz 2.1 2.1 2.1 2.6
18 53 80 79

Dielectric Strength , V/um

Dissipation Factor , 1 MHz <0.0001 0.0006 0.0001 0.007

Arc Resistance , sec >300 300 >180 122

Volume Resistivity ohm-cm >10"° >10"° >10"° >10"

Surface Resistivity , ohm/sq >10" >10"° >10" >10"°

2.6.3 PS* [13]

X A o A e ’~ a o o o A
PS” Tamisuaiwadiuainigasianiz WAANUIEN Popper and Son 9@ & 3

X-CH X-D X-H wn ' o
dszinnda PS , PS™ uaz PS fnwaziBuavessut@dng 9 luansei 10 doya

¥ v v U o X v 1 ] v, 1 X

Wasdwlauaniiinisiin PS™ Tl slwinuwnienisunngla LL@]VL&IVL@ﬁﬂ’ﬁS:qu’J’] PS” dszinnla

A o ) & & \ A X a \ a Y
“nmmmummuqﬂmmmmwwyﬂi:mﬂmo 9 wWwedan PSS ddsuinndasan 33009

v a o d'l A % > a >3 fni £ ) A
aaummagamﬂumﬂ‘[@ﬂmoLwaLaan%’lwmmzﬂuﬂs:mmamnmmmaamsm‘lﬂmaau

{ X en
ATNN 10 Yszinnved PS” uazausadny g [12]

Uszin ps " Ps*® ps™"
Deposition Temperature(°C) 400 200-300 200-300
Typical Thickness (um) 1500 1500 800
Color Clarity Very light gold Hazy Clear to

haze
Melting Point (°C) Over 500 Over 500 Over 500
Dielectric Strength (Volts/mil) 30 360 175
Corrosion Resistance Excellent Excellent Excellent
Flexibility Poor Poor Poor
Coefficient of Friction (static) 0.2-0.3 0.4-0.6 0.4-0.6

a &l I an e vy o 8 o
WaaLNaTﬂlﬂ%ﬂqﬁﬂqiLLW‘ﬂEllJa%V\E‘nUﬂiZLﬂ‘ﬂ@nNﬂvL(ﬂﬂa"l'Jth'N@]u PINNWEIUSNNT
A ¥ v a [ a a ea o Y@ o =) Aa e n:?l/ ¥ A a &a
Laaﬂlmaa@ﬂaaoﬂuqmaﬂwmma@nmgmwmaawwm miﬂm:nlm’]m’wuvlﬂLaaﬂwaama‘i“n
A, @ a € = o = wn o Y da = A a &
UANRNUILRN DU IILRUANIUGN LLﬂ:ﬁﬂJE‘TN‘]J@]@']%LE'%%%'J%VLWW']W@ MEANBINUINUNDRLNBDTY

] a & aa en o AN vo v o a
Iuﬂﬁ‘!u Fluoropolymer LLﬂzwaaLNaiu’]\‘]ﬂizhﬂ‘ﬂWN@NU@]@?\‘]ﬂUWVL@ﬂ']%%@vL'J AIANINNN 11
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A e a & Al 6
AN 11 UTANULazFNUAUDINDALY aiﬂlﬁﬂ%'ﬂ’]dﬂ’WﬂLWﬂ ]

Polymer Coefficient of Friction [13] | Dielectric Strength ,
kV/mm [13]
5 PTFE [14] 0.05-0.10 18
S
§ FEP [17] 0.08-0.3 53
S o PFA 0.2-0.3 80
2 0
L= ETFE 0.3-04 79
PEEK 0.34 19
PDMS 0.20 25

ANNTANENANTUATWLIN Nﬁ@ﬂwmﬁﬁﬁaamﬂﬁﬁaﬁmmﬁugw:mﬁauﬁw
waRluasUszian Fluoropolymer  wanannfadnuinnmsifenltwefinessiands 9 wu
MINFNIZHWING PTFE /FEP m3danld PTFE  Wwdadaden  wlansidanld
polydimethylsiloxane \ARaL

ua @ K YV o A £ a 6 A

Aapdsldvinsfuduuaziuringawafinaiszian - Fluropolymer  filEluns
wRsudmmILKAaAINiENg 9 iNalWTRIAL 1w nRaAusiEnIuMIUems udu a3

A A ¢ a a A o v & Aa
3NN 12 gaswadiweiizinmnaumaaldn 9 Lwalﬂmg@ﬂﬂmamaaugim % ANILAY

Surfactant LNaLIWNNIaA Interfacial Tension ¥WINIVAILARILAZYDILDI LTIUAY

13197 12 §@3 Fluoropolymer NlFiaRaunfnAmaiNalwiliI1AU[14,15,16]

fruisznay UsznnvadgIndsznay

Polymer - Aqueous PTFE dispersion
- PTFE dispersion blend PFA dispersion

Dispersant Metal (Cd, Cu, Zn) Hydroxide, Primary Amine

- Triethanol Amine

Surfactant Fatty Polyurethane , fatty polyester , Containing a carboxyl group ,
Acrylic
Pigment Green

- Chrome oxide , Chrome pigment : inorganic pigment

- Phthalocyanine green (blue) : organic pigment
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fneedle = fstiffness + ffriction + fcutting [§un13IN 1]
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