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Measurement of Maximum Permissible Exposure

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

FCCID : S9ZTEW423PI
Product name : 802.11g Wireless PCI Adapter
Classification : Mobile Device

(1) Under normal use condition, the antenna is at least 20cm

away from the user;

(i1) Warning statement for keeping 20cm separation distance
and the prohibition of operating next to the person has been

printed in the user’s manual
Frequency Range : 2.412 GHz ~ 2.462GHz
Supported Channel : 11 Channels
Modulation Skill : DBPSK, DQPSK, CCK, OFDM

Power Type : Powered by PCI of client’s device

Applicant: TRENDware International, INC. FCC ID: S9ZTEW423PI
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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3. Limits for Maximum Permissible Exposure (MPE)

Frequency Electric Field Magnetic Filed | Power Density (S) | Averaging Time
Range Strength (V/m) Strength (H) (mW/cm2) |E[, H]* or S
(MHz) (A/m) (minutes)

(A) Limits for Occupational/Controlled Exposure

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

(B) Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 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 is tested in transmit and receive modes and in the first, middle and the last channel separately. The following

shows only our observation have the greatest emissions.]

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

PG 65.01x1.514
47R>  47(20)°
_\/65.01x1.514
- 4

=0.0196mW / cm?

Friis Transmission Formula: S =

=2.799cm

. , PG
Estimated safe separation: R = 4
T

Remarks: "The safe estimated separation that the user must maintain from the antenna is at least 2.799 cm."”

Where: S = power density (in appropriate units, e.g. mW/cm2)
P = power input to the antenna (in appropriate units, e.g., mW)
G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

The Numeric gain G of antenna with a gain specified in dB is determined by:
G =Log "' (dB antenna gain/ 10 )
G=Log " (1.80/10)=1.51356

Applicant: TRENDware International, INC. FCC ID: S9ZTEW423PI
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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Appendix

Antenna Specification

Applicant: TRENDware International, INC. FCC ID: S9ZTEW423PI
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440



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

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

SPECIFICATION FOR APPROVAL

CUSTOMER: X SYHHZRGH R 23]
PART NAME: 2.4G RF Antenna Assembly

PART NO: 11723B02*317*%00

, W.Y.P/NO.: C056-510131-A REV.: X1
MANUFACTURER CUSTOMER
SIGNATURE SIGNATURE
APPROVED

BY : 1=k
DaTE s |

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

HERERXROERALT

Tel:+886-3-5714225(REP.)

Fax:+ 886-3-5713853 - + 886-3-5723600
TAI HWA ELECTRONC CO., LTD. (CHINA)
e B 3 % & & 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)
LtEBERETFAERALAH
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
I3VSWR ..o 1.92 Max.

14 Return Loss................. -10dB Maximum
1.5 Electrical Wave............. 1/2 A Diople
1.6Gain.....coovviieieeeennnes 1.8 dBi

1.7 Admitted Power............ 1w

2. Physical Properties :

21 Cable......ccooivveviinnn... RG-178 Cable
2.2 Antenna Cover.............. TPE

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

2.4 Operating Temp. ........... -20°C ~+65C
2.5 Storage Temp. .............. -30°C ~+75C
26 Color ....vvvviiiiiiiiiinnnne, Black
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....... 6 | Coonector | SMA Straight Plug/Reverse 1
5 |Ground Tube Brass , Ni plated 1
5 4] Rivt Brass, Cr Plated (Black) P!
3 |Antenna Base PC ; Color : Black 1
2 |Antenna Base| PC; Color : Black 1
1 TPR ; Color : Black 1
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.. . 11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C.
Nizing Electric Co., Ltd. 1. 0229016164 Fax: 20050644 E-mail shenbinnizing@yahoo.com.tw

RG 178 B/U FEP INSULATED PAGE 1/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED 16. Oct. 2003
STANDARD CABLE REVISED

I - Scope

This specification presents a FEP insulated high-frequency coaxial cable AWG 30, 1.8 mm

O.D. for internal wiring of electronic equipment, such as Computer / Notebook with wireless

communication systems.

11 - Construction

2
Item Unit Details
1. Inner Conductor Material — CP-AG
Composition No./mm | AWG30or7 xO0.1
Dia. (approx.) mm 0.305
2. Dielectric Material — Extruded FEP
Nom. O.D. mm 0.84 £ 0.05
Color — Natural
3. Outer Conductor Material — Silver coated copper
Composition — Braided (16/3/0.1)
Dia. (approx) mm 1.29 10.01
4. Jacket Material — Extruded FEP
Dia. mm 1.80 %0.1
Color — Standard color is Light Orange
Note : MADE BY

APPROVALS




WHA YU INDUSTRIAL CO., LTD.

NO. 88-3, SHUI LI ROAD, HSIN CHU CITY, TAIWAN 300

TEL: 886-3-5714225 FAX: 886-3-5713853
httn://www.whavu.com.tw

QUOTATION
TO: Archtech Electronics Corporation NO.: 20031105
ATTN.: Mr. Paul Foung DATE: 05 Nov.,03
TEL: 732-432-5188 FROM: Rebecca Wu
FAX: 732-432-5189 E-MAIL: rebecca@whayu.com.tw
ITEM/PART QTY Unit Price] Amount
DESCRIPTION
NO. (PCS) (USD) | (USD)
SC/SC MM DUP 3.0*2 62.5/125PVC 1M $4.620
SC/SC MM DUP 3.0*%2 62.5/125PVC 2M $5.080
SC/SC MM DUP 3.0*2 62.5/125PVC 3M $5.550
SC/SC MM DUP 3.0*%2 62.5/125PVC 4M $6.020
SC/SC MM DUP 3.0*%2 62.5/125PVC 5M $6.490
SC/SC MM DUP 3.0%2 62.5/125PVC 6M $6.950
SC/SC MM DUP 3.0*2 62.5/125PVC 7M $7.420
SC/SC MM DUP 3.0*%2 62.5/125PVC §M $7.890
SC/SC MM DUP 3.0*¥2 62.5/125PVC 9M $8.350
SC/SC MM DUP 3.0*¥2 62.5/125PVC 10M $8.880
REMARK: 1. Price Term: FOB Shangahai
2. Lead time: 1-2 Weeks
3. Payment Term: T/T Net 30 days
4. Shipment: BY UPS Expedited ,Account No. 74W-6A3
5. The per shippment total weight is under 145KGS
6. Packing :

Sales Rep.: Rebecca Wu

Approval : Ken Chen




Cable Specification

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

1. Construction :

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

4 Jacket.........oooiiiiiiiinnn FEP OD: 0.071"£0.004"

2. Physical Properities :
1 Weight per 1000ft.......... 6.3 Ibs Maximum
2 Bend Radius................. 0.35" Mininum
3 Operating Temperature 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 @ 5GHz
115.0 dB/100ft @ 6GHz




Mil-C-17 Coaxial Cable
QPL Approved

Single braid Double braid

A “% 3

Harbouir supplics a complete line of high temperature, high performance QPL approved MIL-C-17 coax cables for Hie military,
commercial and industrial applications. The specific M17 constructions referenced are manufactured in accordance with the most
recent revision of the MIL-C-17 specification. The MIL-C-17 specification defines complete physical and electrical characteristics
for each M17 part number, including dimensional parameters, dielectric materials, shicld construction, maximum attenuation,
and VSWR levels.

Y vsiwR Sweep Testing
When selecting a 50 ohm conxial cable, constructions with VSWR requirements are recommended. Manufacturing and sweep
testing cables with concern for VSWR ensures a quality cable free of spikes over the referenced frequency range. (Note the test
frequencies specified iit the electrical characteristics section.)

Precision PTFE Dielectrics

All of the high temperature, high performance coax cables listed have PTEE diclectrics with Iugh diclectric strength and low
capacitance in - proportion to the diclectric constant. Al PTFE diclectrics are manufactured with tolerances tighter than the
MIL-C-17 specification to ensure uniformity of electrical characteristics, especially impedance, attenuation and VSWR.

Tape wrapped PTFE Constructions

Harbour also manufactures PTFE tape wrapped cables to a previous revision of the MIL-C-17 specification. These constructions
can withstand operating temperatures up to 250° C. versus 200° C. for FEP jacketed cables. Also, PTFE tape wrapped cables are
generally more flexible than their FEP jacketed counterparts.

UL Approvals
All of Harbour's MI7 part wumbers 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 Diar
Diameter] - .
M17 /60-RG142 03775CCS 116 SPC(2) FEP 195 ; 2 .
MI17/93-RG178 .01207(7/0047)S5CCS — 033° . SPC FEP . (0717 04" "R 1200 63
M17793-00001 . 0120070000SCCS 0837 - 60C  PEA 071" 04" 35 4230 5.3 M7 03 RGTTR
N w7 entended temp. ra
M17/94-RG179. 0120717/004115CCS 063" " SPC_FEP 100" 0.4" 35 1200 10.8
MI7/95-RGIB0 01207/ 0047SCCS - 027 . - SPC FEP 1417 0.7" 55 4200 19.8
MI7/110-RG302 ~ 025375CCH 146”7 SPC FEP 2027 10” -53 200 400
M17/111-RG303 03775CCS 116" SPC  FEP 1707 0.9” 255 200 31.0
MI17/112-RC:304 0597 SCCS 185" SPC(2) FEP 280" 14" EA 5200 94.0
M7 /113-RG316 0201 (70067150 CS 060" SPC FEP 098" 0.57 35 1200 12.2
MI7/127-R393 0947 (7/7.03127)sC 285" SPC(2) FEP 390" 2.0” RA 300 165.0
MI17/128-RGADE 03847(19/.0087)SC 116" SPC(2) FEP 195" 10” 35 1300 50.0
M17/131»R"«~[{,{ 3 012077/0047)5CCS 0387 SPC(2) FEPQ)  11e” 0.6” -55 +200 15.0 Triaxial M17/93-RG
M17/152-00001 02017770067 15CCS 060”7 SPC(2) FEP 1147 06" 55 200 185 Double shiclded
g M17/113-RG3T6
Mﬁﬁml 03775CCS 6" SPC(2) FEP 1957 10" 35 200 56.0 Unswept M17760-RC
MI7/169-00001 .0120°(7/0045CCS  033”  sPC FEP 0717 04" 55 1200 %) Unowept M17793.RC
M17/170-00001 O377(5CCS 116”7 SPC FEP 1707 0.9” -55 4200 39.0 Unswept MI7/T1-R(
MI7/172-00001 0201 (770067735CCS 0607 SPC  FEP (0987 0.5 55 200 115 Unswept M177 T13-K¢
MIZ/174-00000 094 (/03127)5CCS 2857 SPC(2) FEP 3907 20" 35 1200 1750 Unswept M17/127-R¢
MIZ/175-00001  03847(19/.0087)SC 116"  SPC(2) FEP 390" 107 55 4200 50.0 Unswept M17/128-RC
MI7/176-00002 .0235(19/0057)SPARY 0427 SPA PFA 1297 0.6 A5 00 180 Controlled impedar
: twinax
PTFETape Wrap Jacketed RG Cables
RGIBZAMU . 012007 /.0048CCS 063 SPC PTFE 100" 0.5” -53 4 25() 10.0 Flexible, 2507 C. rak
RGISBA/U 0201 (7/0067)5CCS 060 SPC PIEE 1007 05" 55 1250 11.0 Floxible, 2507 C. rab
BG 195 AT 01200(77.0005CCS 0102 SPC PTFE 1417 0.7" B3 1280 18.0 Flexible, 2507 C. rat
RG196 AU~ 0107 (7700400 CS 034 SPC . PTFE | 067" 0.4 55 1250 6.0 Flexible, 2507 C. rat

Electrical Characteristics:

Impedence | Capacitance| Max. Operating

M17 Number (ohms) (pFIft) | Voltage (RMS) | 100 MHz 400 M L
MI17/60-RG142 50 +/-2 294 1900 55 1.7 19.0 350 480 R 17.4
M17/93-RGI78 -~ 50 +/- 2 294 1000 16.0 33.0 520 94.0 - - 3.0
MI7793-00001 50 +/-2 794 1000 16.0 330 520 94.0 - - 3.0
N17/94-RGI79 75 +/-3 194 1200 - 210 - - - - -
MI7/95-RGIS0 95 +/-5 16.4 1500 - 17.0 - - - - -
NMI17/110-RG302 75 +/- 3 194 2300 - 8.0 - 26.0 - -

M17/111-RG303 50 +/- 2 204 1900 39 8.0 15.0 28.0 - - -
MI177112-RG304 50 +/-3 293 ' 27 64 111 20 300 - 80
MI17,113-RG316 50 +/- 2 294 1200 110 21.0 380 58.0 - - 3.0
M7 /127-RG393 50 +/-2 293 2500 24 5.0 88 180 24.6 37.0 1.0
M17, 128-RGAO0 50 +/- 2 294 1900 15 105 17.0 380 500 78.0 124
N7/ 131-RGA03 B0 +/- 2 294 1000 - 37.0 - - - - 100
M177152-00001 50 +/-2 29.4 1200 11.5 240 100 750 1100 1700 124
M17/158-00001 50 +/-2 294 1900 - 95 - - - -
M17/169-00001 50 +/-2 294 1000 - 290 - - - -

M17/170-00001 50 +/-2 294 1900 - 8.6 - - - -
MI7/172-00001 50 +/-2 294 1200 - 21.0 - - - - -
M17/174-00001 50 +/-2 294 2500 - 5.0 - - - - -
N17/175-00000 50 +/-2 291 1900 - 105 - - - - -
M177176-00001 77 +/- 7 9.0 1000 - - - - - -

PTFE Tape Wrap Jacketed RG Cables

RG 187 A/U 75 +/-3 19.4 1200 - 21.0 - : - 3
RGISSA/U 50 +/-2° 294 1200 11.0 210 380 58.0 - - 3
RG 195 A7U 95 +/-5 15.4 1500 - 17.0 - - - 3
RCG 196 A/U 50 +/- 2 29.4 1000 - 29.0 : - -

H«mmum frequencies” are tiose as refere mul on individual slant sheets of the MIL-C-17 specification. No values are groen for wisieept constructions
s the specification numzmznd\ these cables should not be used above 400 Mz, (ALl ficures referenced above are nomival unless oflivrcise specified.)



Arnitel REFEHEHHA

_ polyether esters

polyetherester
esters de polyether ﬂ
Units EM400 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/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 3.5
Mpa 5.4 9.0 15.7 23 22.6 5.2
Mpa 8.4 114 16.6 22.0 263 8.5
Mpa 17 21 32 40 45 16
% 700 800 | 600 600 360 450
kj/mt NB NB NB NB NB NB
kj/mi 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” 102
Q >10" >10" >10" >10" >10" >10"
\ 4.1 \ \ 38 \ 4.7
\ 4.0 44 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



DSM Engineering Plastics DSM (S
Arnitel -

2.2 Product coding
The structure of the Arnitel productcodes is illustrated wirth the following example:
UMS51.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 mouiding 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 flexibility 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 B, B T
EM460 EL550 EL630 EL740

.EM550 EM630 EM740
PL460 PL580

UM551 UM622
UMS551-V

UM552

UM552-V

Table 2. 2- Armitel 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.

SAVEFEL::  [ATMIRITL.  AelU
Au omotive
e CVJboots EB460
EB463
EB464
o Boyplugs PL380-M0
Extrusion
» _Roofing foil EM402-L

Table 2.3: Exampies of specialty grades

Chapter Il - 2 May 1998
{
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Arnitel® EL630/EM630

2.8.31 General: L

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

EMG630 are excellent materials for inj@@:ﬁbn moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EM830 is shown below.

\/\/} 1 o
o )!\@/U\
O R
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

AN PBT Vv

Figure 2.10: Simplified structure of Amite] EL630/EM630 .
Amitel ELG630/EM630 is TOSCA registered (including 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 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
c
n. .
Z 1000
8 h W )\\
.§ \\\\\
E
E 100
4 —~—
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§ 10
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1 ettt :N~
-100 -50 0 50 100 150 200
Temperature (°C)

Graph 2.76: Modulus-temperature behaviour of Amitel ELG30/EM630.

Chapter )l - 62 May 1998
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Arnitel® EL630/EM630

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 | Siunit | typical data | test method
Vicat A (C) 200 1SO 306/A
Vicat B CC) 125 ISO 306/B
HDT-B (°C) 115 _ IS0 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 140*10™ pnmvmK .

¢ Heat aging:

Amitel EL830/EM630 shows an optimum between heat resistance and colour stabllity. Heat aging for
ELG630/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.
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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 excelience in performance. These data can be found in the Amitel properties summary
or an Amitel P datasheet.

2.8.33 Processing and Handling: .

Amitel EL630/EM630 is a polyester with a density of 1.12 g/cm® according ISO 1183.

Due to the polyester 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 potymer will contain 0.12% moisture in 50% RH and 0.58% water after saturation in water. Both
numbers are in 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 Il - 63 , May ?998



DSM Engineering Plastics

Arnitel

* Processing:
Amitel EL630/EMB30 shows a single memng point at 195°C in DSC. Processing conditions are shown in

5I® EL630/EM630

DSM (S

the table below.
polymer zone 1 . zZone 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 forAm:teI EL630 and Amitel EM630.

. Rheology

The temperature depending melt vnsoosvty 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 EL830.

Effect of melt temperature.
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pSM (D

Amitel® EL630/EM630

Capillar melt viscosity of Arnitel EM630.

240, 250 and 260°C.
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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 g/10 min 7 ISO 1133
MF1 240°C /10 min 30 ISO 1133

Table 2.31: MFI for Amitel EL630/EM630.

e 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 MFI points allows up to 50% of regrind. Obviously the regrind should be dried

properly before use.

2.8.34 Mechanical properties:

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

shown in table 2.32.

Mechanical property S1 Unit typica data* test method .
EL630 EM630
Hardness Shore D 63 63 1ISO 868
Tensile modulus (1 mm/min) MPa 330 330 ISO 527
Tensile strength (50 mm/min) MPa 30 30 iSO 527
Strain at break % 350 350 ISO 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 143 145 | DIN53515
lzod notched 23°C (73°F) KJim*® NB NB ISO 18011A
tzod notched -30°C S 22°F KJ/im* 4 4 ISO 180/1A
Charpy notched 23°C (73 KJ/m* NB NB ISO 179/1eA
Charpy notched -30°C (-22°F) KJim® 12 12 1SO 179/1eA
Data for dry natural matenals

" NB: No Break

Table 2.32: mechanical properties of Amitef® EL630.

Chapter Il - 66 May 1898




DSM Engineering Plastics DSM l;
Arnitel® 'EL630/EM63_01 " '

s Abrasion: '
Amitels show good abrasion mistanee in both Taber and DIN 53516 abrasion tests. Data are shoen in
the Amitel general property oyerview (also 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/EM630 can be used for cable jacketting applications. If the material is in permanent contact
with copper a copper stabilisation package shouid 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 Sl 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 5) at 1kHz - 0.019 0.019 IEC 250
Comparative tracking index - 600 600 IEC 112
Volume resistivity 10”Q.cm 1 1 IEC 93
Surface resistivity - 10”0 1 1 IEC 93

Table 2.33: Typical electrical properties of Amitel® 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 tetrachioroethane), the materials (partially)
dissolves. For a full review on chemical resistance of Amitel EL630 and EM630 request the chemical
resistance brochure.

o Hydrolysis

Like all polyesters Amitel are sensitive to moisture, however Armiteis are more stable to water then e.g.
PET and PBT. graph 2.84 shows the hydrolytic stability of Amnitel 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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B Panlite L-1250Z

Category Unit Test Method Condition s gésoz
Melt volume flow rate cm®/10min ISO 1133 300°C load 1.2kg 8
Density kgr/m3 ISO 1183 - 1200
Water absorption rate % I1SO 62 in water 23°C24h 0.2
Light transmission % ASTM D 1003 thickness 3mm 88
Refractive index — ASTM D 542 — 1.585
Tensile modulus MPa Tmm/min 2400
Tensile stress at yield MPa 1ISO 527-1 50mm/min 61
T . . iel % and .
r\lens.lleIstt.raujI at \t/:’e.d - 1SO 527-2 50mm/min 6
ominal tensile strain a % 50mm/min 350
break
I :
Flexural modulus MPa 1SO 178 2mm/m|.n 2350
Flexural strength MPa 2mm/min 93
. 2 unnotched NB
Charpy impact strength KJ/m ISO 179
notched 76
Heat deflection c ISO 75-1 and 1.80MPa 129
temperature ISO 75-2 0.45MPa 142
Vicat softening °C 1SO 306 50°C/h 50N 149
temperature
llel 05~0.7
Mold shrinkage % [n-house para. 2 3~0
method vertical 05~0.7
i i llel .
Coefﬁc'lent of linear x 107/°C ISO 11359-2 parat e 0.7
expansion vertical 0.7
Specific inductive — IEC 60250 100Hz 3.1
capacity — 1MHz 3
4 100H 10
Dielectric loss tangent X 10_‘ IEC 60250 z
x 10 1MHz 90
Volume resistivity Qem IEC 60093 — >1x 10"
Surface resistivity Q IEC 60093 - >1%10"°
Withstand voltage MV/m IEC 60243-1 short time test 30
Tracking resistance - IEC 60112 — 250
o _ . V-2(0.40mm)
Flammability UL 94 HB(1 5mm)
electric 1.47mmt 125
Temperature index °C UL 7468 impact 1.47mmt 115
non—impact 1.47mmt 125

¥ The values listed are specification values, not certified values.




. ] EP-330
Two-part adhesive 1590 High Super 5 | (HighSuper30) EP-331 1500 Super
_ , curing for curing for
. 30min type Low-
Feature curing for 5 min type 30 min type \I/?SCYOF;?W ow Standard type
| Translucent, | Translucent, | Clear, light Clear, light |
Appearance |Base Clear, blue blue pink yellow yellow Translucent
Clear ight Translucent, | Translucent, | Clear, light Clear, light ,
Hardener yellow light yellow milk white yellow brown Light yeliow
. Base 8 120 80 7 25 100
Viscosity
(Pa-S/20°C) | pardener 12 70 170 7 60 50
Specific Base 1.17 1.17 1.17 1.16 1.16 1.14
gravity
(glcrm?) Hardener 1.1 1.15 1.14 1.16 0.97 0.99
Mixing ratio(Base : Hardener) 1:1 1:1 1:1 1:1 1:1 1:1
Pot life Within 5 min | Within 5 min | Within 30 min | Within 30 min | Within 1 hr Within 1 hr
Tensile shear stength(N/mm?) 19.0 18.0 17.5 17.6 157 | 151
B !
T-Formed peeling adhesion (N/mm) 2.71 0.31 0.47 0.40
Hardness(shore D) 77 77 82 71 82
Coefficient of linear expansion L
(x10%) 8.6 10.7 6.7 4.1 7.1 !
Tg(°C) 47 43 53.7
Volume resistivity($2 « cm) 4.9x10% 3.8x10" 3.6x10" 1.1 x10%
Coefficient of water absorption(%) 2.5 2.3 0.8
_ ] 320 mi set B
Capacity standards Base  6gset e 3 ke Base o | 15gset
3 g : g' g' i
1kg l 15gset 1 kg | 3kg, 15kg 10 q set
Hardener | 25gset | ggrggtn%gi'é? Hardener | 5§§rde1”ir J
, i , , a, ,
1kg | 80gset | "~ 80gsel 1 kg 3kg,15k% | 110 g set
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