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M easurement of MPE

1. Foreword

In adopt with the Human Exposure |IEEE C95.1, and according to the FCC 1.1310. The
Maximum Permissible Exposure (MPE) is obligated to measure in order to prove the safety of
radiation harmfulness to the human body.

The Gain of the antenna used is measured in an Anechoic chamber. The maximum total power
to the antenna is to be recorded. By adopting the Friis Transmission Formula and the power
gain of the antenna, we can find the distance right away from the product, where the limit of the
MPE is.

2. Description of EUT

Granted FCC ID : NHPWLB2000

Product name : 802.11b Wirdess LAN Access Point

Model name . asAppendix A of Test Report

Classification : Mobile Device
(1) Under norma use condition, the antennaiis a least 20cm away
from the user;

(i) Warning statement for keeping 20cm separation distance and the
prohibition of operating next to the person has been printed in the
user’ s manud

Frequency Range » 2412 GHz ~ 2.462GHz
Supported Channel ;11 Channd
M odulation Skill . DBPSK, DQPSK, CCK

Power Type . Powered by the Switching Power Adaptor
Manufecturer: DVE  Modd: DSA-0151A-05 A
I/P. AC 100-120V, 50/60Hz 40VA O/P. +5V DC, 2.4A
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3. Limitsfor Maximum Permissible Exposure (MPE)

Frequency Electric Field Magnetic Filed [Power Density (S)| Averaging Time
Range Strength (V/m) Strength (H) (mW/cm?2) IEP, [HF or S
(MH?2) (A/m) (minutes)

(A) Limitsfor Occupational/Controlled Exposure

0.3-3.0 614 1.63 100 6
3.0-30 1842f 4.89/f 900/ 6
30-300 61.4 0.163 1.0 6
300-1500 -- -- /300 6
1500-100,000 -- - 5 6

(B) Limitsfor General Population/Uncontrolled Exposure
0.31.34 614 1.63 100 30
1.34-30 824/f 2.19/f 180/ 30
30-300 27.5 0.073 0.2 30
300-1500 -- -- /1500 30
1500-100,000 -- -- 1.0 30

[The EUT istested in transmit and receive modes and in the first, middle and the last channd separately. The following shows only our

observation have the greatest emissions]

Accordingto OET BULLETIN 56 Fourth Edition/August 1999, Equation for Predicting RF Fields:

Friis Transmission Formula: S=

Estimated safe separation:

PG _50.816" 1.514

4R?

4p(20)°

PG _

50.816" 1.514

R=

D

4p

= 2.474cm

=1.531" 10 ?mW/cm?

Remarks. "The safe edtimated separation that the user must maintain fromthe antenna is at least 2.474 cm.”

Where: S = power density (in gppropriate units, e.g. mW/cn¥)
P = power input to the antenna (in appropriate units, e.g., m\W)
G = power gain of the antennain the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, eg., cm)

The Numeric gain G of antenna with again specified in dB is determined by:

G = Log ™ ( dB antennagain / 10)

G = Log *(1.80/10) = 1.514
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: WHA YU INDUSTRIAL CO., LTD. (HEAD OFFICE)
TAI HWA ELECTRONIC CO., LTD.(CHINA)

SHANGHAI HUA YU ELECTRONIC CO., LTD.(CHINA)

SPECIFICATION FOR APPROVAL

CUSTOMER: R $h#H Bty & MR/ 8]
PART NAME: RF Antenna Cable Assembly

PART NO.: REVISION:
w. Y. pNo.: C056-510090-A REV.: Xl
MANUFACTURER CUSTOMER
SIGNATURE SIGNATURE
APPROVED ‘
BY :
DATE : |

WHA YU GROUP
WHA YU INDUSTRIAL CO.,LTD.(HEAD OFFICE)

HRANRBROFBRALA

Tel:+886-3-5714225(REP.)
Fax:+ 886-3-5713853 - + 886-3-5723600
TAI HWA ELECTRONC CO., LTD. (CHINA)
B & | ¥ f % K
Address: Pak Ho District, Hiu 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)
Lt BERBTFERALAAE
Address: Lian Ho Village Bai Ho Town, Qing
Pu Country Shanghai, China
Tel: + 86-21-59741348 - + 86-21-59743624
Fax: + 86-21-59741347 -
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RF Antenna Cable Assembly

Specification
1. Electrical Properties :
1.1 Frequency Rang............. 2.4GHz ~ 2.5GHz
1.2 Impedance .................. 502 Nominal
I3 VSWR ..., 2.0 Max.
1.4 Return Loss.................. -9.5 dB Maximum
1.5 Electrical Wave............. 1/2 A Diople
1.6 Gain........covveevnennnne. 1.8 dBi
1.7 Admitted Power............. 1w
2. Physical Properties :
2.1 Connector..........cccuunene. SMA Straight Plug/Reverse Gold Surfaced
22 Cable.......ccoeineininnnnn. RG-178 5012
2.3 Antenna Cover.............. TPE
2.4 Antenna Base............... PC
2.5 Operating Temp. ........... -20°C ~+65C
2.6 Storage Temp. .............. -30°C ~+75°C

27 Color ...covviiiiiiiiiiienn Ivory White
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WHA YU INDUSTRIAL CO., LTD

RF Antenna Cable Assembly

Return Loss
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WHA YU INDUSTRIAL CO., LTD

RF Antenna Cable Assembly
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Cable Specification

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

1. Construction :

,1 Conductor................... 30AWG 7/38 SCCS
2 Dielectric.........c.ccevnneen PTFE OD: 0.033"+0.002"
3 Shielded...........cceeinins 38AWG SPC OD: 0.051" Nominal

4 Jacket......covvviviiiininnen FEP OD : 0.071"+0.004"

2. Physical Properities :

1 Weight per 1000ft.......... 6.3 Ibs Maximum
2 Bend Radius.........cooeeees 0.35" Mininum

3 Operating Temporature Range -55°C~200°C

3. Electrical Properities:

1 Impedance.......c.....c.vue 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/100A @ 2GHz .
79.7 dB/100ft @ 3GHz
92.7 dB/100ft @ 4GHz.
104.3 dB/100ft @ 5GHz

115.0 dB/100ft @ 6GHz

(¥



MIL-C-17 Coax Cable — QPL Approved

=D single braid Double braid

Harb pplies 3 complete line of high temp , high perf e QPL approved MIL-C-17 coax cables for the military, commercial and
industrial markets. The specific M17 constructions ref ed are f: d in sccordance wikh the most recent revision of the MIL-C-17
specification 10 ensure 3 qualiky product. The MIL-C-17 specification defines complete physical and lecuical ch istics for cach MI7
pert numbey, including dlsmeter p , dlelectric ials, braid ge, maxi stienustion, and VSWR levels.

VSWR Sweep lesting

When selecting 8 50 ohm coaxial cable, constructions with VSWR requirements are recommended. Manufscruting and sweep testing cables

with concern for VSWR ensures & quality cable free of spikes over the relerenced frequency mnge. (Note the test frequencies specified in the
clectrical charscaeristics section.)

Precision PTFE Dislecirics
Aﬂdmehlghlemp:ﬂnn.hidlpeﬁormmxabktuudhwmﬁdkhmbwhhluhdkl«utunnmhawlowmpodumh\
proportion to the dielectri Al PTFE diclectrics are manufactured with 1olerances tighier than the MIL-C-17 specification 1o ensure

mmdmmmmww.mmm

Tape wrapped PTFE Constructions

Harbour alio manufsciures PTFE tape wrspped cables 10 3 previous revision of the MIL-C-17 specification. These constructions can withstand
operaling temperatures up 10 250° C. versus 200° C. for FEP jecketed cables. Also, PTFE ape wrapped cables are generally more flexible than
their FEP jacketed counterparts.

UL Approeals
All of Harbour's M17 pent numbers manufactured to the MIL-C-17 specification may be ordered with UL 1971 and FT4/FT$ approvals.
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Construction; Bectricals: Altenuotion:
_ 1.0 GHz 45.0 d8/100ft.
A) Center Conductor: impedance: 50 £ 2 Ohms 2.0 CHz 64.4 ¢8/100R.
30 7/38 SPCW Capacitance: 32 pF/it Nox. 3.0 GHz 79.7 dB/100R.
00 .012° % .001" Velocity of Prop.:  70% Nom, 4.0 CHz 92.7 d8/100R.
Cut off Frequency: 116 GHz 5.0 GHz 104.3 dB/1001t.
B) Diclectric: 6.0 GHz 115.0 dB/100ft
Exiruded PTFE
0D .033° £ .002°
Physical Properties:
C) Shield:
38 AWG SPC Weight per 1000 ft 8.3 ibs Max.
0D 051" Nom. Minnum Bend Roduus: 35"
Operating Temperctre Ronge:  —S5°C to 200°C
D) Jocket:
FEP - Brown Tint
0D .071" + 0047
Surfacs Printet "RC178HF MARBOUR INDUSTRIES 27478"
Harbour Industries
Dot Scele Droen B MTPiner
|V|1ﬂ' None w By: W&-‘—'
Drowng Name Rev: Shoat 1 of 1|
RCI78HF
Port, Number: ~{Drowing Fumber
T80 121701 _




—————== MI1793-RGI78

— =l MIT93-RG178

[ _J
MIL-C-17 Type Coaxial Cable, QPL approved Physical Characteristics
. Center Dielectric Overall Operating Weight
M17 Number Conductor Dielectric O.D.  Shield Jacket O.D. 'l":fmp'cs (IbsjbgAFT) Comments
MIi7/60-RG142 037 " SCCS PTFE 6 SPC(2) FFP A95 7 554200 430
0120 " (7/.004 ~) SCCS PTFE 033~  SPC FEP 071" 554200 6.3
MI794-RGI179 0120 " (7/.004 ") SCCS PTFE 063 SPC FEP 00 © 854200 10.8
MI7/110-RG302 0253 * SCCS PTFE  .146"  SPC FEP 202 % 554200 400
M17/111-RG303 037 " SCCS PTFE 46" SPC FEP 4707 554200 30
Mi7/112-RQ304 059 ~ SCCS PTFE 485 SPC(2) FEP 280 © 554200 940  QPL Approval Pending
MI17/113-RG316 .0201 ~(7/.0067 ~)SCCS PTFE 060 SPC FEP 098 °  -554200 12.2
MIT/127-RGI93 094 ~(7/.0312 *) SPC PTFE 285"  SPC(2) FEP 390 * 554200 1650
M17/128-RG400 0384 " (19/. 008 *) SPC PTFE 116 " SPC(2) FEP A95 » 554200 50.0
MI17/131-RG403 0120 “ (7/.004 *) SCCS PTFE 033~ SPC(2) FEPQ2) 116" -55+200 150  Triaxial M1793-RGI178
M17/152-00001 .0201 " (7/.0067 " )SCCS PTFE 060 ~ SPC(2) FEP A147 554200 18.5  Double Shielded RG316
RG Type Coaxial Cable, Non-QPL
RGI74 U 0120 * (7/.0067 *) TPC PE 060 ~ TPC PVC 10" -40+ 85 9.0
RG213 089 "(71.0296 ") BC PE 285 " BC PVC 405 © 40+ 80 .o
RG214/U 089 *(71.0296 ") SPC PE 2857 SPC(2) PVC 425 " 40+ 8O 136.4
RG223 /U 034 “ SPC PE M7 SPC(2) PVC 2127 40+ 80 36.7
RG178 /U-SF 0120 “(7/.004 *) TPC PEimad. 033 ° TPC PVC 071~ -40+105 S8 Flexible, 105°C. rated
RGI78 U 0120 " (7/.004 ") SPC FEP 033~ SPC FEP O71 " 554200 6.3
RG179 BU 0120 " (71.004 ") SPC FEP 063 © SPC FEP JO0 T 554200 10.8
RG3I6 /U 0201 ~ (77.0067 ~) SPC FEP 060 SPC FEP 098 ~ $5+200 122
RGI1428/U .037 » SPC FEP 16" SPC(2) FEP 195 - 554200 430
RG400 U 0384 ~ (19/. 008 *) SPC FEP 116 " SPC(2) FEP 195 7 -554200 50.0
Other type RG cables are_available upon requested.
PTFE Tape Wrap Jacketed RG Cables:
RGI87 AU 0120 ~ (7/.004 *) SCCS PTFE  06}* SPC . PTFE 100~ -55+250 90 Flexible, 250°C. rated
RG188 AU 0201 *(71.0067 *)SCCS PTFE 060 * SPC PTFE 200 " 554250 120 Flexible, 250°C. ratcd
RG196 AU 0120 " (77.004 ") SCCS PTFE 034" SPC PTFE 080 " -55+250 80 Flexible, 250°C. rated
L] & *
Electrical Characteristics
I Capaci. Working Vollage Maximum Attenuation (db/100ft) ax Frequency
Type No. (ohms) (pt/f) (Volts RMS)  100Mhz 400Mhz 1Ghz 3Ghz 5Ghz 10Ghz (Ghz)
MI17/60-RG142 S0 +/-2 294 1900 5.5 1.7 19.0 350 480 . 124
50 4/-2 294 1000 16.0 330 520 0 - - 30
MI17894.RGIT9 54+/-3 194 1000 - 210 - - . . -
MI17/110-RG302 754-3 194 2300 . 8.0 - 260 - . -
MI7111-RG303 S0+/-2 294 1900 19 8.6 15.0 280 - . -
MI17/112-RG304 50+/-2 294 3000 27 64 H.1 220 300 370 8.0
MI17/113-RG316 504-2 294 1200 HE) 210 380 8.0 . . 30
M17/127-RG393 50 /-2 294 2500 24 5.0 88 180 46 10 11.0
M17/128-RG400 50 -2 294 1900 4.5 10.5 17.0 380 500 780 120
M17/131-R0403 50 4/-2 294 1000 - 310 - . - - 100
| M17/152-00001 S0 +4/-2 29.4 1200 11.5 240 400 15.0 1100 1700 120
RGI74 U 50 4/-2 30.8 1200 110 210 180 58.0 - . 30
RG213 /U 50+/-2 308 2500 2.1 50 88 18.0 - .
RG24 U 504/-2 308 2500 2.1 50 88 160 . -
RG223 U 504+-2 308 1900 49 1o 18.0 395 - . .
RG178 U-SF 5042 308 1000 160 330 520 940 - - 30
RGI78 U 50+/-2 294 1000 160 330 520 %90 - - 30
RGI79 BU 75 +/-3 194 1000 . 210 . . . - -
RG3I16 /U 50 +/-2 294 1200 1o 210 380 8.0 - - 30
RG142 BU S0 +/-2 294 1900 5.5 1.7 190 80 - - -
RG400 U 50 +/-2 294 1900 4.5 10.5 17.0 380 -
PTFE Tape Jacketed RG Cables:
-3 19.4 1200 . 210 - - - 30
RG188 AU 50 +-2 294 1200 no U0 380 58.0 . 30
RGI96 AU 504/ 2 294 1000 - 290 . . . . -
All figures referenced abave are nominal unless otherwise specified.

INTERNET - http://www.commate.com.tw
Commate International, Canada - 49 Thatcher's Millway, Markham, Ontario L3P 3T2/FAX:+1(905)472-2487
Commute International, Taiwan - 2-2 Alley 3, Lane 387 Nei-Hu Road Sec. |, Taipei / TEL: +886(2) 2659-0060 / FAX: +886(2) 2797-3715

E-MAIL: raison@commate.com.tw
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Arnitel
polyether esters
polyetherester

esters de polyether

ABFEHTHREL

1

Units EMA400 EM460 EL550 EL630 EL740 PL380
Einheiten
Unites
1.12 1.16 1.20 1.23 1.27 1.18
C 195 185 202 212 221 197
¢ m/m.k 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 3.5
Mpa 5.4 9.0 15.7 23 22.6 52
Mpa 8.4 11.4 16.6 22.0 26.3 8.5
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
kj/ m NB NB NB NB NB NB
kj/ m NB NB NB NB 200 NB
kj/ m NB NB NB NB 9 NB
kj/m NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m \ \ \ \ \ \
Q.cm 5*%10" 10 10" 10 10" 10"
Q >10" >10" >10" >10" >10" >10"
4.1 \ \ 38 \ 4.7
4.0 4.4 4.0 34 33 44
x10" 10 \ \ 38 \ 310
x10" 170 350 400 350 300 350
\ 800 800 600 600 600 800
\ 600 600 600 800 800 600

bi



DSM Englneering Plastics DSM (S

Arnitel
2.2 Product coding
The structure of the Arnitel productcodes is illustrated wirth the following example:
UMS551.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 flexibiiity 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.
Shore D __ _
W Maine: 5 0 $ou: B3nn TS
EM400 EM460 EL550 EL630 EL740
_ EM550 EM630 EM740
PL380 PL460 PL580
PM581
UMS51 umMe22
UMS51-v
UMS552
el UM552-V

:-.’-f':f-h.. PP,
Table 2.2: Amitel productrange for general purpose

Besides these multi-purpose grades, speciaity 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.

T TR R v T YT R ..
ThLLn AWEL  INWETT AU

e e ls K
TRV R T R

Automotive
e CVJboots EB460
EB463
EB464
o Boyplugs PL380-M0
Extrusion
* Roofing foil EM402-L

Table 2.3: Examples of specially grades

Chapter Il - 2 May 1998

1<



DSM Engineering Plastics DSM l“;

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

EM630 are excellent materials for injection moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EME30 is shown below.

s (o]
o O R
n o m

Figure 2.9: Chemical structure of Amitel EL630/EM630.

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

PBT PTHF PBT

Figure 2.10; Simplified structure of Amitel EL630EM630 .
Amitel EL630/EM630 is TOSCA registered (inciuding DSL-Canada) under CAS 37282-12-5

2.8.32 Thermal properties:

¢ Modulus-temperature behaviour:

The materials have a glass transition at circa -40°C and a typical meiting point at 213°C.

The modulus-temperature behaviour is shown in graph 2.76, for comparison, accompaenied by other
Amitel E types.

Temperature-Modulus for the Arnitel E range.

?

a.

2 1000
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! N

.§ ﬂ\ i
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e

(%]

E 10
1 + + oy fpefemsnipunndy L L b S e
-100 -50 0 50 100 150 200

Temperature (*C)

Graph 2.76: Modulus-temperature behaviour of Amitel EL630/EM630.
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DSM Engineering Plastics

DSM (S

Arnitel® EL630/EM630

Nﬂmghhbmatbnmpeﬁommmathigh«tanpemmmmybeemadedmmeaboveshm
graph, a Vicat or HDT are shown in table 2.29.

analysis Siunit | typical data | test method
Vicat A C) 200 1SO 306/A
Vicat B C) 125 ISO 306/8
HDT-B C) —_115 1SO 75-1
Table 2.29: Vicat and HDT data on Amitel® EL630 and EM630

Arnitel EL630 and EM630 have a meiting point of 213°C as found in the second heating curve of a DSC.
The potymer will crystallize at 155°C using a 20°C/min cooling rate.
The thermal expansion coefficient of Amitel EL630/EM630 and is 140*1 0* pm/mK.

o Heataging:

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

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

e ————
é ‘\\\\\\\\ \\\
g SSNE550 N
ol 4D
[}
E = 1000
o
=0 — — ~
g3 oSS =
£s S <
(-]
s E4l
2 100 2
5 — o o
2 —_—
ES
8
10 e 'S & e L e & e L . : e = & + re 1 rs re " re
80 90 100 110 120 130 140
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
ispmhmdfaWsexodbnoehp«hmance.MdahcanbohuMhmoanpmpuﬁessummaw
or an Amitel P datasheet.

2.8.33 Processing and Handling:

numbers are in equilibrium.

Ifsampleshavebooomewetdurho:toraqeadryhgstepof24hwrs 120°C (or 6 hours 140°C) prior to
usewillpreventdogmdaﬂmofﬁwmateﬁa!duﬁngpmcesshgeunbhed%anwenhdlmof
properties.Theairornmogonwmhavotohaveadewpohtofaﬂaast-so%.

Chapter 1§ - 63 May 1998



DSM Engineering Plastics

DSM (S

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.
zone 1 zone 2 zone 3 additional meit 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.

e Rheology:

The temperature depending melt viscosity of Amitel ELG30/EM630 and are shown below in graph 2.80
and 2.81 respectively.
Shear rate depsndent of the meit viscosity of Amitel EL630.
Effect of melt temperature.
10000
B H P
< 1000 =
[ 4 o=
& S=aiit
g ~
[
o
(%3
[ ] .
> 100
10
10 100 1000 10000
Shear rate gamma (1/s)
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DSM Engineering Plastics DSM l‘)
Amnitel® EL630/EM630

Capillar meit viscosity of Arnitel EM630.
240, 250 and 260°C.

10000

1000

100

melt viscosity (Pas)
y,

10
1 10 100 1000 10000

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

The MFI values are shown in table 2.31.

EL630 | EM630
 MFi_230°C ¢/10 min 7__{1S0 1133
[WF1_240°C — [ g/10 min 30 1SO 1133
Table 2.31- MFT for Amitel ELE3/EM630.

o Use of regrind:
Amitel can readily be recycied. if the MFI of the regrind is up or down to four points higher, 20% can be
. recycied. 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 property the materials will have mechanical properties as
shown in table 2.32,

Mechanical property S! Unit __typica data® test method .
EL630 EMG630
Hardness Shore D 63 63 I1SO 868
| Tensile modulus (1 mm/min) MPa 330 330 ISO 527
Tensiie strength (50 mm/min) MPa 30 30 1SO 527
Strain at break % 350 350 ISO 527
Tensile stress at 3% strain Mpa 115 11.5
| Tensile stress at 10% strain Mpa 15.9 15.9
| Tensile stress at 30% strain Mpa 173 173 |
KN/m 148 145 | DIN53515
KJm" NB NB 1ISO 180MA
KJim® 4 4 1ISO 180/1A
KJ/m* NB NB 1SO 179/1eA
KJim® 12 12 1SO 179/1eA
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DSM Engineering Plastics DSM t“)
Arnitel® EL630/EM630
e Abrasion:

Amitels show good abrasion resistance in both Taber and DIN 53518 abrasion tests. Data are shoen in
the Amitel general property overview (aiso included in the EPIC)

2.8.35 Flame retardancy:
Amitel EL630 and EM630 show in an ISO1210/A flammability test a buming 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/EMB30 can be used for cable jacketting applications. If the material 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 SiUnit typica data® test
_ method
EL630__| EM630
Dislectric strength KVimm 22 22 IEC 243-1
Relative permittivity (¢,) at 1 kHz - 44 44 TEC 250
Dissipation factor (tan 5) at 1kHz - 0.019 [ 0.019 | IEC 250
Comparative tracking index - 600 600 IEC 112 -
Volume resistivity 107a.cm 1 1 ECO3 |
Surface resistivity 100 1 1 IEC 93

Table 2.33: Typical electrical properties of Amitel® EL630 and EM630.

2.8.37 Chemical resistancs:

Amitel EL830 and EM630 are sensitive to strong bases and strong acids, especially at elevated
temperatures. in some halogenated hydrocarbons (like tetrachioroethane), the materials (partially)
dissoives. For a full review on chemical resistance of Amitel EL630 and EM630 requaest the chemical
resistance brochure.

e Hydrolysis

Like all polyesters Amitel 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 Amitel 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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@ GE Plastics

LEXAN 123R

Product Portfolio | Product Lines | LEXAN

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

Processing

INJECTION

Melt Témperature
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

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

540-580

530-570

540-580

520-560

500-540

160-200

250

3-4

48

50-100

40-70

40-60

.001-.003

deg F
deg F
deg F
deg F
deg F
deg F

deg F

psi

rpm

in

USA: Commerci

Source Eris, last updated: 1997/0.



MECHANICAL
Property
Tensile Strength, yield, Type I, 0.125"
Tensile Strength, break, Type I, 0.125"
Tensile Elongation, yield, Type I 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

Property
Izod Impact, unnotched, 73F

Izod Impact, notched, 73F

Tensile Impact, Type "S"

Falling Dart Impact (D 3029), 73F

Property
Vicat Softening Temp, Rate B

HDT, 66 psi, 0.250", unannealed

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 Temperature

Typical Data

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

118

10
1000

60.0
13.0
260
125

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

Unit

Unit
psi
psi

psi
psi
psi
psi
psi
psi

mg/1000cy

psi

ft-1b/in
ft-1b/in
ft-1b/in2
ft-1bs

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

Method
ASTM D 638
ASTM D 638
ASTM D 638
ASTM D 638
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

Method

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
AST™M C 351
UL 746B
UL 746B
UL 746B
ASTM D 746

[RY.



PHYSICAL

Method

Property Typical Data Unit

Specific Gravity, solid 1.20 - ASTM D 792
Specific Volume 23.10 in3/lb ASTM D 792
Density 0.043 [bfin3 ASTM D 792
Water Absorption, 24 hours @ 73F 0.150 % ASTM D 570
Water Absorption, equilibrium, 73F 035 % ASTM D 570
Water Absorption, equilibrium, 212F 0.58 % ASTM D 570
Mold Shrinkage, flow, 0.125" 5-7 infin E-3 ASTM D 955

17.5

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

Light Transmission, 0.100" 88.0 % ASTM D 1003
Haze, 0.100" 1.0 % ASTM D 1003
Refractive Index 1.586 - ASTM D 542
Property Typical Data Method
Volume Resistivity >1E17 ohm-cm ASTM D 257
Dielectric Strength, in air, 125 mils 380 V/mil ASTM D 149
Dielectric Constant, 60 Hz 3.17 - ASTM D 150
Dielectric Constant, 1 MHz 296 - ASTM D 150
Dissipation Factor, 60 Hz 0.0009 - ASTM D 150
0.0100 -

Dissipation Factor, 1 MHz

Typical Data

Unit

9/10 min

ASTM D 150

ASTM D 1238

FLAME:

Property Typical Data Unit Method
UL File Number, USA E121562 - -

HB Rated (tested thickness) 0.058 inch UL 94

Method

Source Eris, last updated: 1998/1
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 p
the material, it does not guarantee that the same results as those described herein will be obtained. Each user of tl
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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TECHNICAL INFORMATION (TDS 47)

CA02 SUPERGLUE
High Viscosity Gap Filler

DESCRIPTION TECHNICAL FEATURES
CAO2 is a High viscosity ethyl based superglue for
bonding where large gap fill is important, or where the Resin.........cccverriiineininniiinanenen. Ethyl Cyanoacrylate
materials are absorbent. CAO2 is versatile and will bond Colour...........coceerinienivinnceniencannes
most plastics, rubbers and metals. Because of its Cure Speed With Activator.................c <5 seconds
viscosity CA02 allows additional bonding time prior to  Cure Speed Without Activator............ .15-20 seconds
cure. ViSCOSHY. ..ccunerrinenranranamsecossensssensne 2500cps +-500cps
GEp Fill.....cooinntiiininicircsssssenienne 0.25mm
APPLICATIONS Flash Point.......ccccomcriieniicnaninicnrsensd >85°C
Typical applications are femrite cores, magnets, loud ShelfLife.......coovenenrivcnisnnncnnnnn, 12 months @ 20°C
speaker cones, leather trims, metal badges, electronic Specific Gravity.......ccocuvirencieniinninnes 1.06
components, however CA02 is versatile and will also Max. Operating Temperature............... -60°C to + 90°C
bond cork, wood, ceramic, plastics etc.
CURED PERFORMANCE
USEFUL HINTS/NOTES Cure Time:.cooovereereennenrrrneaessnennnenans <30 seconds
Only apply adhesive to one side. Apply pressure firmly Teasile Strength............ocoieeunninnans 320daN/cm(2)
for a few seconds until the bond forms. Allow to cure Tensile Shear Strength-...................... 180daN/cm(2)
before putting into use.
STORAGE
PROPERTIES Store in a cool area out of direct sunlight
Steel to Steel:............ceeeee. 320 daN/em(2) Refrigeration to 5C hives optimum stability.
Rubber to Rubber:........... ..70daN/em(2)*
Plastic to Plastic:............... 100daN/cm(2)* PRESENTATION
* Substrate failure, not adhesive.
BOUIES:.....cveenererriroesessnnsaessassseres 20g, 50g, 500g
INSTRUCTIONS FOR USE
Ensure parts are clean, dry and free from oil and grease. HEALTH & SAFETY IN USE
PROCEDURE FOR APPLICATION DANGER -Supergiue bonds skin and eyes in seconds.
Apply sparingly to one side and hold parts until handling
sirength is achieved. If accidental skin bonding happens wash with warm soapy
water and prise skin apart using a blunt instrument (such as a
COMPATIBLE teaspoon handle).
ACCELERATORS/PRIMERS .
Primers such as A021 or Double Strength A113 as In cxse of o0 eoutact, bathe immediately wih waser and seck
accelerators for fillet cure or for priming absorbent
surfaces. REV 21-09-99 HH

The information contained herein is produced in good faith and is believed 10 b reliabis but is for guidance only. Holdtite and its agents cannot
m%cmﬂﬂﬂhmﬁo&dhhudhwwmmwnwﬁuhﬂwaﬂm Risthe
ueers responsibility %o detormine the suitability of any of the products and methods of ves or preparation prior 10 usc mentionsd in out lisoranure and
furtharmore the users responsibility 10 ohserve and adopt such procautions ss may be advisable fr the protection of personmel and property in the
handling and use of ary of our products.



2. BIE R - -40°C ~85C
3IERARE: 20K

LGRS e RVEREERE TR

B AR 3 R 1 B

RF Antenna Cable Assembly

4.3 & {H 7 Kg Minium
Temp. (C)
85
-40 .
30 minutes 30 minutes
>
1 cycle

Sample RS E ISR
1 >7Kg
2 >TKg
3 >TKg
4 >7Kg
5 >TKg

7K.

6 s >7Kg
7 >7Kg
8 >TKg
9 >7Kg
10 >TKg




Antenna Bending Force Test

Part Name : RF Antenna able Assembly

Customer P/N :

1. Test Equipment : Thermal Shock Tester + Pull tester
2. Test condition : -40°C to +85°C each 30min one cycles test 100cycles.

3.Specification : The bending force must be above 20g in 74mm distance
after 1000 cycles bending test.

B -, —H
Mia P2 P 4
-40° ot 7
0min 30min o
" 1 cycle _| Thermal Shock Test {E
Bending Test Structure
Bending force Lock bi
TestItem  [Before 1000 cycles bending|After 1000 cycles bending | S:attlx)sm
Pl P2 Pl P2
Sample 1 95g 181g 38g 758 No drop
Sample 2 100g 187g 43g 88g No drop
Sample 3 101g 204g 41g 82g No drop
Sample 4 94g 188 g 40g 84 No drop
Sample § 19g 202g 458 93g No drop
fi;;'f:;:mmm Pass Pass Pass Pass Pass




