CUSTOMER:

WHA YU INDUSTRIAL CO,, LTD. (HEAD OFFICE)
TAI HWA ELECTRONIC CO., LTD.(CHINA)
SHANGHAI HUA YU ELECTRONIC CO., LTD.(CHINA)

SPECIFICATION FOR APPROVAL

b EFEERE A R

PART NAME: <2-4G RF Antenna Assembly
PART NO: REVISION:
wy P/NO.: C147-510026-A REV .: X1
MANUFACTURER CUSTOMER
SIGNATURE SIGNATURE
DATE : WZ »,&\ ﬁ

WHA YU GROUP
WHA YU INDUSTRIAL CO., LTD. (HEAD OFFICE)
HEuEEBRBBERLA
Address: #70 Shui Li Road, Hsin Chu City, Taiwan, R.O0.C.
Tel: + 886-3-5714225 (REPR)
Fax: + 886-3-5713853 - + 886-3-5723600

TAI HWA ELECTRONIC CO., LTD. (CHINA)
a B B ¥ ® & K
Address: Pak Ho District, Hou Street Town,
Dong Guan City, Guangdong, China
Tel: + 86-769-5599375 - + 86-769-5912375
Fax: + 86-769-5599376

SHANGHAI HUA YU ELECTRONIC CO., LTD. (CHINA)
I BEREFERLLA
Address: Lian Ho Village, Bai Ho Town, Qing

Pu Country Shanghai, China

Tel: + 86-21-59741348 - + 86-21-59743624
Fax: + 86-21-59741347




................

................

................

................

................

................

INDEX

Content

RisER
e [
HEAER S
Cable 5%
RFEMERTE
KR 2 BEA BRI
Bkt

................ 9~15



RF Antenna Cable Assembly

Specification

1. Electrical Properties :

1.1 Frequency Rang............ 2.4GHz ~ 2.5GHz
1.2 Impedance .................. 502 Nominal
I3VSWR ... 2.0 Max.

14 Return Loss................. -9.5 dB Maximum
1.5 Electrical Wave............. 1/2 A Diople

1.6 Gain...oovveeiieeiieannee. 1.8 dBi

1.7 Admitted Power............ 1Q%Y

2. Physical Properties :

2.1 Cable........ccoceviviinnnnn.. RG-178 50Q
2.2 Antenna Cover.............. TPE

2.3 Antenna Base............... PC

2.4 Operating Temp. ........... -20C ~+65C
2.5 Storage Temp. .............. -30°C ~+75°C
26 Color .....ooviiiiian Black
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Cable Specification

Cable : Mil-C-17 Coaxial Cable RG-178

1. Construction :

1 Conductor................... 30AWG 7/38 SCCS
2 Dielectric......cocovveenn.. PTFE OD:0.033"+£0.002"
3 Shielded...................... 38AWG SPC OD : 0.051" Nominal

4 Jacket............oooiiinn FEP OD:0.071"+£0.004"

2. Physical Properities :
1 Weight per 1000ft.......... 6.3 lbs Maximum
2 Bend Radius................. 0.35" Mininum
3 Operating Tempcrature Range -55°C~ 200°C

3. Electrical Properities:

1 Impedance................... 50+2 ohms

2 Capacitance................. 32 pF/ft Maximum

3 Cut off Frequency.......... 116 GHz"

4 Attenuation.................. 45.0 dB/100ft @ 1GHz
64.4 dB/100ft @ 2GHz
79.7 dB/100ft @ 3GHz
92.7 dB/100ft @ 4GHz

104.3 dB/100ft @ SGHz
115.0 dB/100ft @ 6GHz




Mil-C-17 Coaxial Cable
QPL Approved

Single braid Double braid

Harbour supplics a complete lme of high temperatire, high performance QPL approved MIL-C-17 coax cables for the militar Y,
commercial and industrial applications. The specific MI, constructions referenced are manufactured in accondance with the most
recent revision of the MIL-C-17 specification. The MIL-C-17 specification defines complete physical and clectrical characteristics

for each M17 part number, including dimensional parameters, dielectric materials, shield consiruction, maximun atfenuation,
and VSWR Jevels,

¥ VSWA Sweep Testing

When selecting a 50 ol coaxinl cable, constructions with VSWR requirements are recommiended. Manfac taring wmd sweeep
testing cables with concern for VSWR ensures a quality cable free of spikes over the referenced frequency ) range. (Note the (s!
frequencies specified i the electrical characteristics section.)

FPrecision PTFE Dielectrics
Allof the high temperature, high performance conx cables listed have PTFE diclectrics with high diclectric stre ot and loie
(,apnufzmu m pm;wfz on to the diclectric constant. All PTFE dielectrics we ma wifackured with tolerances 4 q/mr Hran the

.

MIL-C-17 specification to cusure wmiformity of electrical characteristics, especially impedance, atteration and VSWR,

Tape wrapped PTFE Constructions

Harbour also manufactures PTFE tape wrapped cables to n;n'm’imh‘ revision of Hie MIL-C-17 specification. These constructions
cai withstand operating temperatures up to 250° C. versus 200° C. for FEP jacketed cables. Also, PTFI ¢ tape wrapped cables are
sencrally more flexible than their FEP jocketed counterparts.

UL Approvals
Atlof Harbouwr's MI7 part numbers manufactured to the MIL-C-17 specification may be ordered with Ul and FT4 approvals,

L




Mil-C-17 Coaxial Cables

Physical Characteristics:

Center PTFE
M17 Number|  Conductor  {Dielectric|Shield}Jacke Dzametg
Diameter :

M17/60-RG142 0377 SCOS 167 SPC(2)  FEP 1957 . =55 4 200

M17/83-RG178 01207(7/0047)8CCS 033" SPC FEP 0717 04" -RA 200 6.3

M17 /93-00001 017 AZA00INSCCS 033" SPC PFA 071 04" 35 4230 6.3 NMIT/OVRGETS
wiontended temp. vo

M17/94-RG179 .0'17("'("‘ 1MISCCS 063" SPC FEP Rt 04" A5 £ 200 10.8

M17/95-RG180 .0120(7/.004)SCCS 1027 SPC FEP 1417 0.7” 55 4200 19.8

M17/110-RG302 .( '32 SCCs 146" SPC FEP 2027 1.07 -A5 £200 40.0

M17 /111-RG303 D37"5CCS 1167 SO FEP A7 0.9” =55 +200 31.0

M17/112-RG304 0539”7 SCCS 185~ SPC{2) FEP 2807 14" SRR 200 94.0

M17/113-RG316 020117/ 00677)5CCS 060" SPC FEP 98" 0.5 =55 « 200 12.2

M17/127-RG393  .0947(7/.03127)SC 285" SPC(2) FEP 390" 2.0" S35 200 165.0

M17/128-RG400 03847 (19/.0087)5C 116" SPC{2) - FEP 1957 1.0” -55 1200 50.0

M17 /131-RG403 .01207(7/004")5CCS 033" SPC(2) FEPQ2) 1167 0.6” 55 4200 15.0 Frianial M17/793-R(,

M17/7152-00001 02017/ 0067SCCS 060 SPC2) - FEP RN 0.6” S35 200 18.5 Double shielded

NMITT-RGS TS

M17/158-00001 A77SCCS 1167 SPC(2) FEP 1957 1.0 S35 4200 56.0 Unswept M7/ 60-Re

M177169-00001 .01200(7/.0047)5CCS 033" SPC  FEP 0717 0.4” -55 4200 6.3 Unswept M7 793-R(

M17/170-00001 D377 (SCCS 116”7 SPC FEP 70" 0.9” 35 4200 39.0 Unswopt M7/ 1T1-RC

M17/172-00001 0201 (7/00675CCS 0607 SPC FEP 098" 0.5" 55 4200 115 Unswoept MI77 TR

Mi17/174-00001 004 (770312)SCCS 285”7 SPC(2)  FEP 3907 2.0" S35 4200 175.0 Unswept M17/127-Re

M17/175-00001 .03837(19/0087)5C 116"  SPC(2) FEP 390" 1.0” 55 +200 50.0 Unswept M17/ 128 R(¢

M17/176-00002 .0235(19/.0051)SPA(2) 042”7 SPA PFA NECH 0.6” SRR 4230 18.0 Controlled impedar

PWHTAN

PTFE Tape Wrap Jacketed RG Cables

RG187A/U 012077 7.00H)8CCS 063 SPC PTEE w0 0.5” -55 +250 10.0 Flexible, 250 (. rat.

RG 188A/U  .02017(7/0067)5CCS 060 SPC PIFE 007 0.5” -55 +23() 11.0 Flevible, 2507 C. rate

RG 195 A/U  01207(77.0005CCS 102 spC PTEE 1417 0.7” 55 1 23() 18.0 Flexibie, 2507 C. rate

RG196 A/U 012077700450 CS 034 SPC PTEE 0677 04" 55 +25(0) 6.0 Flexible, 2507 C rab

Eiectrical Characteristics.

Impedence | Capacitance] Max. Operating :

M17 Number {chms) (prf) Voltage (RMS): '} 100 MHz
M7 /H0-RGL2 B0 +/-2 29 1900 55 .
MI7/93-RGEZS B +/-2 29.4 1000 16.0 33.0 520 94.0 - - 34
AMT7/93-00001 50 +/-2 294 1000 16.0 33.0 2.0 94.0 - - 3.4
MI7/94RGITO 75 +/-3 JU 4 1200 - 21.0 - - -
MI7/953-RGISO 95 +/-5 16.4 1500 - 17.0 - - - -
NI7/TT0-RG302 75 +/-3 194 2300 - 8.0 - 26.0 - -
M7 T1H-RG3O3 50 +/-2 294 1900 3.9 8.0 15.0 28.0 - - .
M7/ 112-RG304 B0 +/-3 29.4 3000 27 6.4 111 220 300 - S0
M7/ 113-RG3AT6 50 +/-2 29.4 1200 1.0 21.0 380 58.0 - - 3.0
NMIT7A127-RG3G3 50 +/-2 204 2500 24 5.0 88 18.0 246 37.0 fho
N7/ 128-RGADD B0 +/7-2 29.4 1900 4.5 10.5 17.0 38.0 30.0 78.0 124
M17/131- (\( 403 50 +/-2 204 1000 - 37.0 - - - - BN
M7/ 132-00001 B0 +/-2 29.4 1200 115 240 400 750 oo 170.0 124
M17/7158- nm( 1 50+/-2 294 1900 - 9.5 - - -
MI17/169-00001 50 +/-2 29.4 1000 - 29.0 - - - -
MI17/170-00001 B0 +/-2 29 4 1900 - 8.6 - - - - -
MI7/172-00001 B0 +/-2 29.4 1200 - 210 - - - - -
M17/174- nnom 50 +/-2 29.4 2500 - 5.0 - - - -
MI77175-00001 50 +/-2 29.4 1900 . - 10.5 - - - -

M17/7176- \()0(1 77 (-7 19.0 1000 - - - - - -
PTFE Tape \\mp]ackcted RG Cables
RG 187 AU 75+/-3 194 1200 - 21.0 - - 3
RGoIss AU 50 +/-2" 29.4 1200 11.0 210 380 580 - - 3
RG9S AU 95 +/-5 15,4 1500 - 17.0 - - - 3
RG 196 A/ U B0 +/- 2 294 1000 - 29.0 - - - o

“Maxvimun frequenciesare those as referenced on individual slant shects of the MIL-C-17 specification. No calies are gioen for wnswept constrictions
as the specificn fon recommends these cables should not be used abooe 400 MHz. (I figqures referenced above are somiial 1nless otheriofse specified |



Arnitel REFEH T HMEL
polyether esters '
polyetherester

esters de polyether ﬂ

Units EM400 EM460 EL550 ELG630 EL740 PL.380
Einheiten
Unites
1.12 1.16 1.20 1.23 1.27 1.18
C 195 185 202 212 221 197
1 m/mk 220 160 180 140 110 150
C \ \ 110 115 120 \
C 130 150 180 200 200 145
C \ 50 85 115 150 \
% 0.30 0.30 0.20 0.20 0.15 0.40
% 0.75 0.70 0.55 0.60 0.90 7.0
* HB HB HB HB HB HB
Mpa 55 110 220 375 900 60
Mpa 4.0 7.1 13.2 20.2 26.9 35
Mpa 5.4 9.0 15.7 23 22.6 5.2
Mpa 8.4 11.4 16.6 220 26.3 8.5
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
kj/nt NB NB NB NB NB NB
ki/it NB NB NB NB 200 NB
ki/mt NB NB NB NB 9 NB
ki/mi NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m .o\ \ \ \ \ \
(O.cm 5%10" 10" 10 10" 10" 10"
QO - >10" >10" >10" >10" >10" >10"
4.1 \ \ 38 \ 4.7
4.0 4.4 4.0 3.4 33 4.4
x10" 10 \ \ 3.8 \ 310
x10" 170 350 400 350 300 350
\ 800 800 600 600 600 800

\ 600 600 600 - 800 800 600
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Arnitel

2.2 Product coding

The structure of the Arnitel productcodes is illustrated wirth the following example:
UM S551.V

Thermoplastic elastomer type:

E = polyether ester; polyether = PTHF

P = polyether ester; polyether = PEO/PPO

U = polyester ester;, (with extra urethane linkages)

Indication of viscosity range or processing technique
L, M = injection moulding and extrusion
B = blow moulding grade

Indication of hardness (Shore D)

Serial number

Indication of additives, perfomance
H = heat-stabilized

L = light/UV stabilized

V = flame-retardant (not V-0)

S = flame-retardant (V-0)

Figure 2.2: Amitel product coding

2.3 Product portfolio

The Amitel productrange is available with a hardness from 38 to 74 Shore D. The general Amitel grades
are shown in table 2.2. In order to enhance the fiexibility of the portfolio a set of masterbatches (a.o. for
heat, UV, etc) are on offer (refer to § 2.4).

Because of the development of these masterbatches heat stabilised Amitel P is suggested for application
areas where thermo-oxidative stability is an issue. For applications where colour and UV stability is
required, the Amitel E range is advised.

A0 4B SBNoL . 83U TAign
EMA400 EM460 ELS50 EL630 EL740
EM550 EM630 EM740
PL460 PL580
PM581
UM551 UMB22
UM551-V
STed UM552
Ryt I Ah e & UM552-v
Table 2.2: Amitel productrange for general purpose

Besides these multi-purpose grades, specialty grades can be offered for specific purposes and/or
application areas. These grades are not intended for regular sales and are therefore restricted.
Permission from marketing is needed before sampling is initiated.

EELEENRLY At By HAMEIPI. AtelU
Automotive
e CVJ boots EB460

EB463

EB464
* Boyplugs PL380-MO
Extrusion
» Roofing foil EM402-L

Table 2.3: Examples of speciafty grades

Chapter Il - 2 May 1998
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Arnitel® EL630/EM630

2.8.31 General:

Amitel is the brand name of a series polyester based thermoplastic elastomers. These polymers combine
excellent processability with good elastomeric properties between -40 and 200°C. Amitel EL630 and

EMB30 are excellent materials for injection moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EMB30 Is shown below.

it o o
R0 O~~~
o o
I o R
n o) m

Figure 2.9: Chemical structure of Amitel EL630/EM630.

Another way of writing the structure of Amitels is shown below in Figure 2.

PTHF

PBT s

Figure 2.10: Simplified structure of Amitel ELG630/EM630 .
Amitel EL630/EM630 is TOSCA registered (including DSL-Canada) under CAS 37282-12-5
2.8.32 Thermal properties:

e Modulus-temperature behaviour:
The materials have a glass transition at circa -40°C and a typical melting point at 213°C.
The modulus-temperature behaviour is shown in graph 2.76, for comparison, accompanied by other
Amitel E types.
Temperature-Modulus for the Arnitel E range.
test bars : 2153 Hz.

10000 T
=
o
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c — A
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1 B e e Pt =ttt s Lanm 2 o 4 b 4
-100 -50 0 50 100 150 200
Temperature ("C)

Graph 2.76: Modulus-temperature behaviour of Amitel EL.630/EM630.
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Although information on performance at higher temperatures may be extracted from the above shown
graph, a Vicat or HDT are shown in table 2.29.

~

analysis | Slunit | typical data | test method

Vicat A (’C) 200 ISO 306/A
Vicat B (°C) 125 ISO 306/B
HDT-B (°C) 115 ISO 75-1

Table 2.29: Vicat and HDT data on Amitel® EL630 and EM630

Amitel EL630 and EM630 have a melting point of 213°C as found in the second heating curve of a DSC.
The polymer will crystallize at 155°C using a 20°C/min cooling rate.
The thermal expansion coefficient of Amitel EL630/EM630 and is 14010 pmym.K .

+ Heat aging:

Amitel ELB30/EM630 shows an optimum between heat resistance and colour stabllity. Heat aging for
EL630/EM630 is under test at this moment, however the data will be between EL550 and EL740.
Arrhenius curves of thermo-oxidative heat aging are shown in graph 2.77. Criterium chosen is retention of
50% original elongation at break.

Heat aging of Arnitel E40D, 46D, 55D and 74D.
Natural products, Arrhenius plot.

e =

~ S =
e e, ~
e I ~

SN N o~

1000 \‘\;\Qg

Hours lifetime

(50% retention of elong. to break).

100 E46D\&r

vvvvvvvvvvvvvvvvvvvvvvv

10 [P ORI SIS W WS G GUNT Y [ ST YUY W WO (T VD GUNY WY SH WY WIS WD W WU S 1
+—

Temperature (*C)
Graph 2.77: Heat stability for Amitel E-range.

Heat ageing can be improve using a stabilisation masterbatch, however for heat stabilisation the P-range
is preferred for it's excellence in performance. These data can be found in the Amitel properties summary
or an Arnitel P datasheet.

2.8.33 Processing and Handling: :

Amitel EL630/EM630 is a polyester with a density of 1.12 g/cm’ according 1SO 1183.

Due to the polyestsr nature of these materials it is of major importance to store the material dry prior to
processing. Materials packaged in sealed packaging should have a moisture content lower then 500 ppm.
The polymer will contain 0.12% moisture in 50% RH and 0.58% water after saturation in water. Both
numbers are Iin equilibrium.

If samples have become wet during storage a drying step of 24 hours 120°C (or 6 hours 140°C) prior to
use will prevent degradation of the material during processing combined with an eventual loss of
properties. The air or nitrogen will have to have a dew point of at least -30°C.

Chapter i - 63 May 1998
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Arnite!® EL630/EM630

* Processing:

Amitel EL630/EMB30 shows a single melting point at 185°C in DSC. Processing conditions are shown in

the table below.
polymer zone 1 zone 2 zone 3 additional melt mold
EL630 225 230 235 235 225-235 20-50
EM630 225 230 235 235 235 50

All temperatures are in °C.

Table 2.30: Processing conditions for Amitel EL630 and Amitel EM630.

Rheology:

The temperature depending melt viscosity of Amitel EL630/EM630 and are shown below in graph 2.80

and 2.81 respectively.

Shear rate dependent of the melt viscosity of Arnitel EL630.
Effect of melt temperature.
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Shear rate gamma (1/s)
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Arnitel® EL630/EM630
Capliilar melt viscosity of Amnitel EM630.
240, 250 and 260°C.
10000
= HH—I1]
é 1000 e 1 ~#u
3 a
: ey
o -
g N\\
S TN
£ 100 Ea
E
10
1 10 100 1000 10000

Shear rate gamma (1/s)
Graph 2.80 and 2.81: Temperature dependancy of the mett viscosity for Amitel EL630 and EM630 .

The MFI values are shown in table 2.31.

EL630 | EM630
MFI _230°C g/10 min 7 ]IS0 1133
MFi 240°C g/10 min 30 ISO 1133

Table 2.31: MFI for Amitel EL630/EM630.

Use of regrind:

Amitel can readily be recycled. If the MFI of the regrind is up or down to four points higher, 20% can be
recycled. A difference of 2 MF| points allows up to 50% of regrind. Obviously the regrind should be dried

properly before use.

2.8.34 Mechanical properties:

if Amitel EL630 or Amitel EM630 are processed properly the materials will have mechanical properties as

shown in tabie 2.32.

Mechanical property S| Unit typica data* test method .
EL630 EM630
Hardness Shore D 63 63 1SO 868
Tensile moduius (1 mm/min) MPa 330 330 ISO 527
Tenslle strength (50 mm/min) MPa 30 30 1SO 527
Strain at break | % 350 350 IS0 527
Tensile stress at 5% strain Mpa 11.5 11.5
Tensile stress at 10% strain Mpa 15.9 15.9
Tensile stress at 50% strain Mpa 17.3 17.3
Tear strength Graves KN/m 145 145 DIN53515
zod notched 23°C (73°F) KJ/im* NB NB ISO 180MA
kzod notched -30°C (-22°F) KJ/m*® 4 4 ISO 180/1A
Charpy notched 23°C (73°F) KJ/m® NB NB 1ISO 179/1eA
Charpy notched -30°C (-22°F) KJ/im” 12 12 ISO 179/1eA
Data for dry natural materials.

! NB: No Break :

Table 2.32: mechanical properties of Amitel® EL630.
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¢ Abrasion:

Amitels show good abrasion resistance in both Taber and DIN 53516 abrasion tests. Data are shoen in
the Arnitel general property overview (also included in the EPIC)

2.8.35 Flame retardancy:
Amitel EL630 and EM630 show in an ISO1210/A flammability test a burning rate leading to a classification
FH-1. Flame retardancy can be improved using a halogenated or halogen free FR masterbatch.

2.8.36 Electrical properties:

Amitel EL630/EM630 can be used for cable jacketting applications. If the rhaterial is in permanent contact
with copper a copper stabilisation package should be added. If the copper wires are coated with a tin
layer, no stabilisation is necessary. The electrical properties are shown in table 33.

Electrical property Si Unit typica data* test
method
EL630 EM630
Dielectric strength KVimm 22 22 IEC 243-1
Relative permittivity () at 1 kHz - 4.4 4.4 IEC 250
Dissipation factor (tan §) at 1kHz - 0.019 0.019 IEC 250
Comparative tracking index - 600 600 IEC 112
Volume resistivity 10Q.cm 1 1 IEC 93
Surface resistivity 10"Q 1 1 IEC 93

Table 2.33: Typical electrical properties of Amitef’ EL630 and EM630.

2.8.37 Chemical resistance:

Amitel EL630 and EM630 are sensitive to strong bases and strong acids, especially at elevated
temperatures. In some halogenated hydrocarbons (like tetrachloroethane), the materials (partially)
dissolves. For a full review on chemical resistance of Amitel EL630 and EM630 request the chemical
resistance brochure.

+ Hydrolysis

Like all polyesters Arnitel are sensitive to moisture, however Amitels are more stable to water then e.g.
PET and PBT. graph 2.84 shows the hydrolytic stability of Arnitel EL630 at 100°C and in steam (120°C).
For improved hydrolysis stability, using a polycarbodiimid containing masterbatch like Stabaxol® in an
option. To maintain all other properties use a masterbatch based on polyester.Data on the Stabaxol
stabilised grade are shown in graph 2.85.
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LEXAN 123R

Product Portfolio | Product Lines | LEXAN

Processing

INJECTION MOULDING-USA

Melt Temperature
Nozzle Temperature
Front Temperature
Middle Temperature
Rear Temperature
Mold Temperature
Drying Temperature
Drying Time (minimum)
Drying Time (maximum)
Back Pressure

Screw Speed

Suggested shot size

Vent Depth

USA: Commerci:

Nonhalogenated. 17.5 MFR, for small, intricate parts. UV stabilized. Internal mold release.

540-580 deg F
530-570 deg F
540-580 deg F
520-560 deg F
500-540 deg F
160-200 deg F
250 deg F
3-4 h

43 h
50-100 psi
40-70 rpm
40-60 %
.001-.003 n

Source Fris, last updated: 1997/0

Nonhalogenated. 17.5 MFR, for small, intricate parts. UV stabilized. Internal mold release.



MECHANICAL

Property

Tensile Strength, yield, Type I, 0.125"
Tensile Strength, break, Type 1. 0.125"
Tensile Elongation, yield, Type 1 0.125"
Tensile Elongation, break, Type I 0.125"
Flexural Strength, yield, 0.125"
Flexural Modulus, 0.125"

Compressive Strength

Compressive Modulus

Shear Strength

Shear Modulus

Hardness, Rockwell M

Hardness, Rockwell R

Taber Abrasion, CS-17, 1 kg

Fatigue Limit, 2.5 MM cycles

IMPACT

Property

[zod Impact, unnotched, 73F

Izod Impact, notched, 73F

Tensile Impact, Type "S"

Falling Dart Impact (D 3029), 73F
THERMAL

Property

Vicat Softening Temp, Rate B

HDT, 66 psi, 0.250", unanncaled

HDT, 264 psi, 0.250", unannealed
Thermal Conductivity

CIE, flow, -40F to 200F

Specific Heat

Thermal Index, Elec Prop

Thermal Index. Mech Prop with impact
Thermal Index, Mech prop without impact

Brittleness Tcmperature

Typical Data
9000
9500
7.0
110.0
13500
340000
12500
345000
10000
114000
70

118

10
1000

Typical Data
60.0
13.0
260
125

Typical Data
310
280
270
0.19
3 E-5
0.30
100
100
100
-200

Unit
psi
psi

psi
psi
psi
psi
psi

psi

mg/1000cy

psi

Unit
ft-1b/in
ft-1b/in
ft-1b/1n2
ft-1bs

Unit
deg F
deg F
deg F
W/m-C
in/in-F
BIU/1b-F
deg C
deg C
deg C
deg F

Mec thod
ASTM D 638
ASTM D 638
ASTM D 638
ASTM D 6338
ASTM D 790
ASTM D 790
ASTM D 695
ASTM D 695
ASTM D 732
ASTM D 4065
ASTM D 785
ASTM D 785
ASTM D 1044
ASTM D 671

Me thod

ASTM D 4812
ASTM D 256
ASTM D 1822
ASTM D 3029

Me thod
ASTM D 1525
ASTM D 648
ASTM D 648
ASTM C 177
ASTM E 831
ASTM C 351
UL 7468
UL 7468
UL 7468
ASTM D 746



PHYSICAL

Property

Specific Gravity, solid

Specific Volume

Density

Water Absorption, 24 hours @ 73F
Water Absorption, equilibrium, 73F
Water Absorption, equilibrium, 212F
Mold Shrinkage, flow, 0.125"

Melt Flow Rate, nom'l, 300C/1.2 kgf (O)
OPTICAL

Property

Light Transmission, 0.100"

Haze, 0.100"

Refractive Index

ELECTRICAL

Property

Volume Resistivity

Dielectric Strength, in air, 125 mils
Dielectric Constant, 60 Hz
Dielectric Constant, 1 MHz
Dissipation Factor, 60 Hz
Dissipation Factor, 1 MHz

FLAME CHARACTERISTICS
Property

UL File Number, USA

HB Rated (tested thickness)

Disclaimer

The values shown on the attached pages are typical values that have been obtained using test bars from typical lo
and are not intended for specification purposes. These values are for natural colors only. Addition of pigments m:
alter some values. Inasmuch as the General Electric Company has no control over the use to which others may pt
the material, it does not guarantee that the same results as those described herein will be obtained. Each user of t

Typical Data

1.20

23.10

0.043

0.150

0.35

0.58

5-7

17.5

Typical Data
88.0
1.0
1.586

Typical Data
>1E17
380
3.17
2.96
0.0009
0.0100

Typical Data
E121562
0.058

Unit
in3/1b
1b/in3

%

%

%

infin E-3
g/10 min

Unit
%
%

Unit
ohm-cm
V/mil

Unit

inch

Method
ASTM D 792
ASTM D 792
ASTM D 792
ASTM D 570
ASTM D 570
ASTM D 570
ASTM D 955
ASTM D 1238

Method
ASTM D 1003
ASTM D 1003
ASTM D 542

Method

ASTM D 257
ASTM D 149
ASTM D 150
ASTM D 150
ASTM D 150
ASTM D 150

Method

UL 94

Source Eris, last updated: 1998/1

material should make his own test to determine the material's suitability for his own particular use. Statements

concerning possible or suggested uses of the materials described herein are not to be construed as constituting a
license under any General Electric patent covering such use or as recommendations for use of such materials in tl

infringement of any patent.

© 1997, 1998, 1999 General Electric Company
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