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QinetiQ

COMMERCIAL-IN-CONFIDENCE

QinetiQ in Confidence

Certificate of Test

Issue:

Certificate number:
Date of issue:

SART FRONT END PROTECTION
QinetiQ/S&E/ MATS/R/TT 12/03-1
22" Aug 2003

1.0

QinetiQ

Fraser Range

Fort Cumberland Road
Eastney, Portsmouth
Hampshire PO4 9L} UK
Telephone: 02392 334509
Facsimile: 02392 334519

Customer:

Customer Representative:
Equipment under test:
Build Standard:

TUV Product Services Ltd

Mrs M Hardy

Search & Rescue Transponder (SART)
Production units

Power supply: Battery powered

Test specifications: BS EN 61097-1 Clause 6.9.9 Front End Protection
Test dates: 21% Aug 2003

Time 11:00 (BST)

Modes of operation: Equipment in active mode

Test conducted by R Sharp

Test witnessed by M Hardy

Test House Supervisor: R Sharp

Location of Testing:
Interrogating Radar details

Fraser Range
Selesmar 12.5kW X Band Radar set to 12nm long

pulse

Test Item Details
Manufacturer Type
Mc Murdo S4-9 GHz SART
Test Requirement

The SART is required to survive a radiated field of 28dBW/m” from an X-Band Marine Radar
meeting IMO resolutionA477(XII)

Serial No
S4,/03/00001

Test Results Summary

Test
It was determined prior to testing that the Selesmar radar listed could produce the required
field density. The SART was placed at the appropriate distance from the radar, and the radar
was activated. During this period the SART continued to function and pictures of the radar
display were taken. After 5 mins the radar was switched off and the SART continued to function
correctly.

Result
SART passed front-end Protection test.
Picture of the SART response presented on next page.

IT IS CERTIFIED THAT THE TESTS DETAILED IN THIS CERTIFICATE HAVE BEEN CARRIED OUT AS SPECIFIED, WITH
THE RESULTS AS SHOWN, TO THE REQUIREMENTS OF THE CONTRACT.

QinetiQ/S&E/ MATS/R/TT 12/03-1

Date 22" August 2003
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QinetiQ in Confidence

PICTURES OF MC MURDO SART RESPONSE
DURING
FRONT END PROTECTION TEST

QinetiQ/S&E/ MATS/R/TT 12/03-1 QinetiQ in Confidence Page2 of 2
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QinetiQ in Confidence

Certificate of Test
Q "ne-t"Q SART RANGE TEST iy
Certificate number: QinetiQ/S&E/ MATS/R/TT 10/03-1 Fort Camberlanid Road
Date of issue: 11" July 2003 Eastney, Portsmouth
Issue: 1.0 Hampshire PO4 91J UK
Telephone: 02392 334509
Facsimile: 02392 334519

Customer: TUV Product Services Ltd

Customer Representative: Mrs M Hardy

Equipment under test: Search & Rescue Transponder (SART)

Build Standard: Production units

Power supply: Battery powered

Test specifications: BS EN 61097-1 Clause 3.7 Range Performance

Test dates: 10" July 2003

Time 14:40 (BST)

Modes of operation: Equipment in active mode

Test witnessed by R Sharp/ M Blackwell

Test House Supervisor: R Sharp

Location of Testing: Radar sited at Fraser Range Portsmouth. SART

deployed at Bracklesham Bay
Radar Details Kelvin Hughes Nucleus 2 6000 25kW X- Band
Separation 7nm

Test Item Details

Manufacturer Type Serial No
Mc Murdo 54-9 GHz SART $4/03/00001

Environmental Conditions

Sea state Visibility [ Tide
1-2 5nm Low
Test Results Summary
Test

The SART response was tested as defined in the specification indicated, with an X-Band Marine
Radar meeting IMO resolutionA477(XIl)

The test was conducted with the SART positioned at the waters edge with the lowest part of
the antenna set at 1 metre above the surface of the sea, and in line of sight to the Radar
antenna at Fraser Range over a sea path. The Radar was detuned to reduce land returns and
enhance the SART response. The resultant display was photographed.

Result

SART performance observed as satisfactory.

IT IS CERTIFIED THAT THE TESTS DETAILED IN THIS CERTIFICATE HAVE BEEN CARRIED OUT AS SPECIFIED, WITH
THE RESULTS AS SHOWN, TO THE REQUIREMENTS OF THE CONTRACT.

Signed % % Date 11" July 2003
: -
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QinetiQ in Confidence

PICTURES OF MC MURDO SART RESPONSE

ACG | TR t Wi
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SART S4 EMC failure report

Test: IEC 60945 Clause 10.4 immunity to radiated radio frequencies

Results: SART responding with 12 sweeps between 9.2GHz to 9.5GHz to
an electric field of strength 10V/m between the frequencies
of 1.445GHz to 1.85GHz.

The EUT under test is required to perform to criterion A as described in 10.1 of IEC 60945, which
states:

- performance criterion A: the EUT shall continue to operate as intended during and after the test.
No degradation of performance or loss of function is allowed, as defined in the relevant equipment
standard and in the technical specification published by the manufacturer.

The SART was placed in a modulated electric field of strength 10V/m swept over the frequency range
80MHz to 2GHz. The modulation applied was 400Hz + 10% to a depth of 80% + 10%.

Between the frequencies of 1.445GHz to 1.85GHz, the SART responded as if it were being triggered
by an X-band radar i.e. with 12 sweeps between 9.2GHz to 9.5GHz.

Referring to Figure 1 on page 2, investigations showed that the gate of FET T18 was picking up the
interrogating signal. The signal was then fed straight into the video amp via the Drain of T18, causing
the SART to respond with 12 sweeps.

The solution to this was to solder a SIMID 0805 68nH inductor (L1) to the gate of T18, as shown in
Figure 1 page 2 and also Figure 2 page 3. The inductor is self-resonant at 1.550GHz, when the

solution was modelled in the software package Rfsimm99 the unwanted signals were reduced by
some 30dB, as shown in Figure 3 page 4.

A new SART was built to this standard and submitted to TGV for retest.

This modification will be incorporated into the PCB (Part No 86-500) build standard for Production.
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Figure 1
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Figure 2
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Datasheet for Bayblend T85.
Standard grades / Non reinforced

General purpose injection molding grade; Vicat/B 120 temperature = 131°

C; high impact and notched impact strength.

PC+ABS
Standard: ISO

(2]

(2]

OO0 000000

Property

Test Condition

Rheological properties

Spiral flow length
Melt volume-flow rate
Molding shrinkage, parallel

Molding shrinkage, normal

Standard

260 °C; 2 x 8.7 mm Bayer test

260 °C; 5 kg

150x105x3; 260 °
C /MT 80 °C; 500
bar
150x105x3; 260 °
C/MT 80 °C; 500
bar

Mechanical properties (23 °C/50 % r.h.)

Tensile modulus

Yield stress
Yield strain
Stress at break
Strain at break

Izod impact strength
lzod impact strength

1 mm/min
50 mm/min
50 mm/min
50 mm/min
50 mm/min
23°C

-30 °C

|zod notched impact strength 23 °C
Izod notched impact strength -30 °C

Thermal properties

Temperature of deflection 1.80 MPa
under load

Temperature of deflection 0.45 MPa
under load

Vicat softening temperature 50 N; 50 °C/h
Vicat softening temperature 50 N; 120 °C/h
Coefficient of linear thermal 23 to 55 °C
expansion, parallel

Coefficient of linear thermal 23 to0 55 °C
expansion, transverse

Burning behavior UL 94 0.85 mm
Electrical properties (23 °C/50 % r.h.)
Relative permittivity 100 Hz
Relative permittivity 1 MHz
Dissipation factor 100 Hz
Dissipation factor 1 MHz
Volume resistivity

Surface resistivity

Electric strength 1mm
Comparative tracking index  Solution A
CTl

1ISO 1133
based on ISO
2577

based on ISO
2577

ISO 527-1,-2
ISO 527-1,-2
IS0 527-1,-2
ISO 527-1,-2

Unit:

mm
cm?/(10 min)
%

%

MPa
MPa
Yo

MPa

based on ISO 527- %

1,-2
I1SO 180-1U

ISO 180-1U
ISO 180-1A
1SO 180-1A

1SO 75-1,-2
ISO 75-1,-2

1SO 306
IS0 306
I1ISO 11358-1,-2

1ISO 11359-1,-2

UL 94

|EC 60250
IEC 60250
IEC 60250
IEC 60250
IEC 60093
IEC 60093
IEC 60243-1
IEC 60112

kJ/m?
kJ/im?
kJ/m?
kd/m?

o
°C
°C
L(o:
10K
10K

Class

104
104
Ohm*m
Ohm
kV/mm
Rating

Date: 02.10.2003

Value

345
12

0.55-0.75

0.55-0.75

2300

129
131
0.75

0.8

HB

31
3.0
20
85
1E14
1E16
35

http:/plastics.bayer.de/BC/AE/products/types/print.jsp?i=0&grade _id=166&ref=ISO
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Bayer Plastics Page 2 of 2

Other properties (23 °C)
' C Water absorption Saturation value in 1SO 62 % 0.7
water at 23 °C
C Water absorption Equilibrium value 1SO 62 % 0.2
at23 °C; 50 % RH
C Density ISO 1183 kg/m? 1150
Processing conditions for test specimens
C Injection molding-Melt 1SO 294 °C 260
temperature
C Injection molding-Mold 1SO 294 °C 80
temperature
C Injection molding-Injection 1SO 294 mm/s 240
velocity
Disclaimer

Standard Disclaimer

The manner in which you use and the purpose to which you put and utilize our products, technical assistance and
information (whether verbal, written or by way of production evaluations), including any suggested formulations and
recommendations, are beyond our control. Therefore, it is imperative that you test our products, technical assistance
and information to determine to your own satisfaction whether they are suitable for your intended uses and
applications. This application-specific analysis must at least include testing to determine suitability from a technical as
well as health, safety and environmental standpoint. Such testing has not necessarily been done by us. Unless we
otherwise agree in writing, all products are sold strictly pursuant to the terms of our standard conditions of sale. All
information and technical assistance is given without warranty or guarantee, and is subject to change without notice.
Itis expressly understood and agreed that you assume and hereby expressly release us from all liability, in tort,
contract or otherwise, incurred in connection with the use of our products, technical assistance and information. Any
statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be
construed as a recommendation to use any product in conflict with patents covering any material or its use. No
license is implied or in fact granted under the claims of any patent.

Typical Properties

Property data is provided as general information only. Property values are approximate and are not part of the
product specifications.

Flammability

Flammability results are based on small-scale laboratory tests for purposes of relative comparison and are not
intended to reflect the hazards presented by this or any other material under actual fire conditions.

Health and Safety

Appropriale literature has been assembled which provides information concerning the heailth and safety precautions
that must be observed when handling Bayer products mentioned in this publication. Before working with any of these
products, you must read and become familiar with the available information on their hazards, proper use, and
handling. This cannot be overemphasized. Information is available in several forms, e.g., material safety data sheets
(MSDS) and product labels. Consult your Bayer Polymers representative or contact the Bayer Product Safety and
Regulatory Affairs Department in Pittsburgh, Pennsylvania. For materials that are not Bayer products, appropriate
industrial hygiene and other safety precautions recommended by their manufacturer(s) must be followed.

© Copyright (2001-2003) Bayer Polymers. All rights reserved.
Your use of this site is subject to our terms of use.

http://plastics.bayer.de/BC/AE/products/types/print.isp?i=0&grade id=166&ref=ISO 10/2/03
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Bayer Plastics Page 1 of 2

Bayer

Datasheet for Bayblend T65.
Standard grades / Non reinforced

General purpose injection molding grade; Vical/B 120 temperature = 120 °
C; good low temperature impact strength.

PC+ABS
Standard: ISO Date: 02.10.2003
Property Test Condition  Standard Unit: Value
Rheological properties
Spiral flow length 260 °C; 2 x 8.7 mm Bayer test mm 410
C Melt volume-flow rate 260 °C; 5kg ISO 1133 cm?®(10 min) 12
Molding shrinkage, parallel ~ 150x105x3; 260 ° based on ISO % 0.55-0.75
C /MT 80 °C; 500 2577
bar
Molding shrinkage, normal ~ 150x105x3; 260 ° based on ISO % 0.55-0.75
C/MT80°C; 500 2577
bar
Mechanical properties (23 °C/50 % r.h.)
" ¢ Tensile modulus 1 mm/min 180 527-1,-2 MPa 2200
C Yield stress 50 mm/min ISO 527-1,-2 MPa 52
C Yield strain 50 mm/min I1ISO 527-1,-2 % 4.2
Stress at break 50 mm/min IS0 527-1,-2 MPa 45
Strain at break 50 mm/min based on I1SO 527- % >50
1,-2
Izod impact strength 23°C ISO 180-1U kJ/m? N
lzod impact strength -30 °C ISO 180-1U kJ/m? N
Izod notched impact strength 23 °C ISO 180-1A kJ/m? 45
Izod notched impact strength -30 °C ISO 180-1A kJ/im? 41
Thermal properties
' C Temperature of deflection ~ 1.80 MPa ISO 75-1,-2 o 100
under load
C Temperature of deflection 0.45 MPa ISO 75-1,-2 °C 122
under load
C Vicat softening temperature 50 N; 50 °C/h ISO 306 “C 118
Vicat softening temperature 50 N; 120 °C/h 1SO 306 °C 120
C Coefficient of linear thermal 23 to 55 °C ISO 11359-1,-2 109K 0.8
expansion, parallel
C Coefficient of linear thermal 2310 55 °C ISO 11359-1,-2 104K 0.85
expansion, transverse
C Buming behavior UL 94 0.85 mm UL 94 Class HB
Electrical properties (23 *C/50 % r.h.)
' C Relative permittivity 100 Hz IEC 60250 - 34
C Relative permittivity 1 MHz IEC 60250 - 3.0
C Dissipation factor 100 Hz IEC 60250 104 30
C Dissipation factor 1 MHz IEC 60250 104 85
C Volume resistivity IEC 60093 Ohm*m 1E14
C Surface resistivity IEC 60093 Ohm 1E16
C Electric strength 1mm IEC 60243-1 kV/mm 35
C Comparative tracking index  Solution A IEC 60112 Rating 250
CTI
http://plastics.bayer.de/BC/AE/products/types/print.jsp?i=0&grade _id=165&ref=ISO 10/2/03
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Bayer Plastics Page 2 of 2
Other properties (23 °C)
" ¢ Water absorption Saturation value in 1SO 62 % 0.7
water at 23 °C
C Water absorption Equilibrium value IS0 62 % 0.2
at23°C; 50 % RH
C Density 1SO 1183 kg/m?® 1130
Processing conditions for test specimens
" G Injection molding-Melt ISO 294 Lo 260
temperature
C Injection molding-Mold I1SO 294 °C 80
temperature
C Injection molding-Injection 1S0O 294 mm/s 240
velocity
Disclaimer

Standard Disclaimer

The manner in which you use and the purpose to which you put and utilize our products, technical assistance and
information (whether verbal, written or by way of preduction evaluations), including any suggested formulations and
recommendations, are beyond our control. Therefore, it is imperative that you test our products, technical assistance
and information to determine to your own satisfaction whether they are suitable for your intended uses and
applications. This application-specific analysis must at least include testing to determine suitability from a technical as
well as health, safety and environmental standpoint. Such testing has not necessarily been done by us. Unless we
otherwise agree in writing, all products are sold strictly pursuant to the terms of our standard conditions of sale. All
information and technical assistance is given without warranty or guarantee, and is subject to change without notice.
It is expressly understood and agreed that you assume and hereby expressly release us from all liability, in tort,
contract or otherwise, incurred in connection with the use of our products, technical assistance and information. Any
statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be
construed as a recommendation to use any product in conflict with patents covering any material or its use. No
license is implied or in fact granted under the claims of any patent.

Typical Properties

Property data is provided as general information only. Property values are approximate and are not part of the
product specifications.

Flammability

Flammability results are based on small-scale laboratory tests for purposes of relative comparison and are not
intended to reflect the hazards presented by this or any other material under actual fire conditions.

Health and Safety

Appropriate literature has been assembled which provides information concerning the health and safety precautions
that must be observed when handling Bayer products mentioned in this publication. Before working with any of these
products, you must read and become familiar with the available information on their hazards, proper use, and
handling. This cannot be overemphasized. Information is available in several forms, e.g., material safety data sheets
(MSDS) and product labels. Consult your Bayer Polymers representative or contact the Bayer Product Safety and
Regulatory Affairs Department in Pittsburgh, Pennsylvania. For materials that are not Bayer products, appropriate
industrial hygiene and other safety precautions recommended by their manufacturer(s) must be followed.

© Copyright (2001-2003) Bayer Polymers. All rights reserved.
Your use of thig site is subject to our terms of use.

httn://nlastics.baver.de/BC/AE/nroducts/tvnes/nrint.isn?i=0&¢erade id=165&ref=1SQ 10/2/03
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/' ARROWCREST PC/ABS TRILOY :

PRODUCT DATA
ENGINCERING THERMOPLASTIC
s TRILOY combines excellent amblent and low temperature impact strength with a high degree of dimensional
/ J stability, surface hardness and low overal] shrinkage. TRILOY is manufactured by the Sam Yang Corporation,
an International company accredited to 1509002 and marketed in the UK. by Arrowcrest Industrial Limited.
TRILOY ’ ] 200 210 @ 210N 200NH
Test Expressed | General Heat | High Heat TR R Non-
Prope l‘l}' Method Unit Purpose Resistance | Resistance Impact Halogen
Mechanical
M
Tenslle Strength 3?53 kgfem * | ss0 580 600 600 600
ASTM -
Tensile Elongation D638 % 100 110 120 90 80
ASTM [P N |
Flexural Strength 0790 Kgfem* 780 830 850 _ _’{"_ - __.sao
& Flexural Modulus gg'g Kglem® 22000 22000 25000 23000 23000
1ZOD Impact ASTM _ Tt i
ASTM
Rockwell Hardness Dias R Scale 115 118 120 115 115
Thermal
Heat Distortion 18.6 ASTI [, T e e e -_;__..
Temperaturs _ Kg/cm’| D638 c 102 o | us ] s g B
Coefficient of linear ASTM o 5 5 5 5 5
thermal expansion D696 mmfmm C 7.3 %10 7.3x10 7.3 x 10 8.3 n_lO 83x10
Electrical
; 1 astm " e o
Volume Resistivity D237 fem 5.0 B 5.0 i | 5.0 I 5? B -_9.?
ST
Dielectric Strength LY A xvimn 25 | g3 25 0 | 30
- ; ek
Dielectric Constant ;175:;' = 3..0 3.0 3.0 3.0 3.0
_ ASTM . A
Dissipation Factor D150 0.009 0.009 0.009 0.009 0.009
ASTM i e
ARC Resistance Da9s sec 1;3 - 123 123. 120 120
Flame Resistance
Flammability @ 1/16* uL 94 - ; HB HB HB . Vo Yo
- e —_— ]
Miscellaneous
ASTM . T i
Mould Shrinkage 095s % 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7 0.5.0.7
wais e B l e s | POSRERESTUE (el Wi
Water Absorption DS?:: % 0.20 0.20 0.20 0.20 0.20
F T I M o G TS DR (et (W i ]
e s i ,

Specific Gravity D792 1| - 1.08 1.132 1.14 . 1.22 1.17

The typical values listed weore obained from natural materials lested unde labacatony condifions, The intarmation i,
offered In goml faith but withou wartanty ar gleacantee, 1t adoey ant canaes 01 Sttt e U pemains the gy’
responsibilily 1o satisfy themselves as 1o Phiematerials sustability 1y ANY frud pose, Tar tarther informalun please contal
Arrowcrest Industrial Limited, Kendrick House, Wharf Street, Newbury, Berkshire.
RG14 5AP Telephone : 01635 521134 Facsimile : 01635 34140

‘9‘ l_n!'n_. .h-n

PAGE B.10 of B.20

: RM 611145-01
REPORT NO: RM COMMERCIAL-IN-CONFIDENCE



frnisen ureuns ) €2000-0 “iHow o a0 R0 WD 1o
nbn:..n tﬂ,nawu.iur”h oy =] s .u!roﬂii”-n?.xl.u i pue . SHOIEHCAR S5 1 Ajpory A% 10 RSO pue 24 10 Burss a0 Sy O LAY 53O g B
- il O eSO iﬁlgi.?ﬂuilb-o}‘g Poapen, il o L R R ] g LT, ) e .4:%.:9-—..4__!\5.96-0_:” Apqessa
st Eiigﬁiﬂ;igsg B EED ST 5D S Lty vaE am wiep dusdosd vy o .,..H.E:.... e e LT SR PP vy U e S 0 DT R e e Y 2 e e YO 3L TR IR
i
S0 a0 g 0g A ST e TR R R0 Edl aor dayl Largee WPt bl sle=a D0l 30 ©E B3P0 agunl
PR S Sl ) = s o Y233 usD 30A ‘L2988 D31 o 521 8w woif wr s aduia. xe
s st 8D s80 | o0 ! 060 | S50 60 S i il el B I
20 ® oo el 060 | 050 "y mwol e gn TSLESNIO C L% 01 MWW D UORUECYS eueq) 1B8UO 1aHne
. s D . IO e, W il H mq papses pews S0E 05 NIO 2 FZL WISA B sty Bouayos e
s o1 @ | szi ! o2 | o1 soi el a7 T uumoroie
: —_—_— T S o REF S O el mmrasarse I )
c— & it BOL | soL o o0k oM | L oer ) v
_ Tty e e L . Y TG L B i :
PR _— L__ et TR VT 19% €5 NI 'S2 O8I 2 OH :Mr1200LE Uo7y 4t 1y
. sanJadosd jewsag
P P SRS R ——— _— ———
- . o8 K 08 05 kil o8 100 DAPRTS yRLE 950 €5 NIJ ‘8602 DS ] OF H SSoupiey uoTELSPL e
4 - 2 0] oL o LT - o ...._.._.._,-Iuﬂuﬂ|. R S -
T - . N - T QD2
2 2 0z sz oz oz m O O I
= e o o | e o 2 TODEE (KAEVHONG S e B
e Cu #inpe, ou ey Oy g oy . uneey o sopgoy T - T e i i s
Sumegy #inpe, au npey oo aunpe) o unpay o e o inpe) oy o —.mnngml.. N rﬂfﬂb-m-.am.“.ﬂw. S M- a.ge LAYYH ..m._.en-.v...uﬁua..._
b . —— i K ———————— e L emm——— A = e i T -~ i i | o —— == e e a s e
. Elxw-. ooz oz 0oLz “ o2 00z Wy wwQ) o wwpg £8-ISYES NI gty :'-u.nnuumu.:!ug_n.:ﬂm
o D02z 0022 o1z - 0Lz _l 000z 002w v) € “ou seq epsum, | FISYES NID T 3 sp0pouw oy,
i o . T - s DA, et i g s
teglse te9iog t.shos | (C8-1- 1373 e rShSL v rehas e Y i winr wwog : ZSPES NI BLLOS! gy L T L R P p————
it g5 < o< | oS < o5< 0S5« : os< ] = = s —

53 yeasq 19 vousbooy

B0 yibuans sgsumy

&giuﬂ_ﬁ
*D whuags peul ogsue)

PAGE B.11 of B.20
COMMERCIAL-IN-CONFIDENCE

REPORT NO: RM 611145-01



' oo o03:2z8p P.O1

OWCREST FAX COPY
LICAL PROCESSING CONDITIONS I RI LO Y
" he Attention of: (Xea Klake
McM

FaxNo.02292 & 27707 ENGINEERING THERMOPLASTIC

equate drying of Triloy PC/ABS is imrerative to obtain a good result from injection
ulding, Triloy materials must be fully dried before processing (H20 below 0.02%) to

lieve their maximum potential. Insufficient drying may seriously affect the polymer's
egrity. Itis recommended that the drying time for Triloy PC/ABS should be at least three
urs, at a temperature of 120°C,

2 graph illustrates the relationship between moisture content and required drying times
wo specified temperatures.

S - 90°C
120°C
-
5 0.20
4
<
2
£ 010
Q -
(& ] S
g T
j ________
5 .
= —_—
| | 1 I 1
0 2 4 6 8 10
Time (Hours)
) Typical moulding conditions
| g 210 200NH [ 120H iy
200 215 200N | 210NH 130 410
Function [TRILOY Grade 225 210N | 230NH 170 410N
Nozzle 240-250 1250-260 |250-260 |230-240 |250-260 250-260
inder Front 230-240 |240-250 |240-250 [220-230 |240.250 240-250
1ip (°C) | Middle 220-230 |230-240 |230-240 [210-20 |230-240 230-240
Rear 200-220 1210-230 [210-230 [200-210 [210-230 210-230
uld Temperature (°C) [60-80 |60-90 60-80 |50-70 |60-90 |g0-90
iction Pressure (Kg/cm?) 400-800 |700-1100|600-1000 #00-800 |700-1100|700-1100
ction Speed (%) 30-60  [30-70 |30-70 [30-70 30-70 |30-70
W rpm 40-60  (40-70  |40-70 40-70 40-70 40-70

Arrowcrest Industrial Limited, Kendrick House, Wharf Street, Newbury, RG14 5ap,

ol Thetinformaticn a1 this datu shead s offernd in Good fuith bt withioul wamanty e gocemites,
ent:
@ o
Telephone: 01635 521134 Facsimile: 01635 36100 E-mail; info®arrowcrest,co.uk D
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RILOY PC/ABS alloy has better processability than TRIREX(PC) due to good flow of ABS resin.

t can be applicable to structural application.

wnalysis of spiral flow is very helpful for designing the injection molding condition

piral flow
‘EIIl]
0 i 4
- 210 Effect of injection
pressure on spiral flow.
70 5 u
// /, 215 CW thickness:3m
60 // - P Cavity widlh:Ges
50 — = Injection Temperature:280°C
" /
—_ / :
30
‘__,_..--—""'_'_r‘-ﬂ-
20
10
0
800 900 1.000 1,100 1,200  Injection pressure (bar)
spiral flow
(em)
u;U g 5
P Effect of temperature on
80 / 215 spiral flow.
70 /‘ /’ Cavity thickness:Jes
60 = P Cavily widih:fes
//J/ Injection pressure:1.050bar
50 = —
40 i ]
30 —+—
5
1
0
240 250 260 270 280  Mold 1emperature("C)

TRILOY PC/ABS alloy has high impact stength over a wide temperature range.

tzod impact strength (Notched, kg-ca/ca)

o2 8 ¥ 883838858

tig. 6
] Izod impact strength of
_ ‘______ﬁ:::—-""' TRILOY PC/ABS alloy to
= ::::" T o] measured on 3.2mm-thick
§ ] // specimens.

210 ] 1(_

/
200N
-50 40 -30 -20 -10 0 10 . 20 30 Temperature("C)
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TRILOY PC/ABS alloy exhibits excel
temperature(120°C) Effect of exposure time on mechanical properties are very useful for designing of product
and situation of product use,

Tensile strength (kg/en®)

lent tensile strength, tensile elongation and Izod im

pact strength on high

Fig 1 215
Effect of exposure time on 700 %fm
tensile strength at high 650 + ——
temperature.(120°C) < =]
B 600 - ——
550 : ?
500
450
400
350 3
300
Exposure time 100 200 300 (hr)
Tensile elongation( %)
Fig. 2 [
Effect of exposure time on 120} e
tensile elongation at high 110 K\‘\
temperature.(120°C) 100 T S ]
m -
\k s
T |25
it K
210
50
5 !
30
20
Exposure time 100 200 300 (hr)
lzod impact strength(kg.cm/cm)
Fig 3 "
Effect of exposure time on | ]
Izod impact strength at high L T e TN e P
temperature.(120°C) 70 |- % E— ‘:"_: — N
© e '.i‘ g‘- -H\-\_:-:"‘"-m 215
5 ! " 210
w P §
40 ' =
k.
30 T ;
20
10
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102.8 Force Test on Fitting

..... [/7/00 (vwitr urveyor):
ncmmwnmrmaua)mm The unit was held in a fixture and a lanyard was
looped around the smoke canister retaining bracket (76-113). The lanyard was attached to Force Gauge E1079 and
a force applied gradually until 252N was reached. The maxirnuen force of 252N was held for 10 seconds and then
released. The UUT was then removed from the fixture and examined. There was no evidence of damage and the unit

Junctioned as required.
CONCLUSION:
The requirement was miet.

104 Common Environmental Tests

P

10.4.1 Vibration Test
TUV Product Service Ltd: see Appendix¥ for TUV Test Report.
CONCLUSION:

The requirement was met.

10.42 Mould Growth Test
TUV Product Service Ltd: see Appendix & for TUV Test Report.

3 10.4.3 Switch Arrangement Test
E[ Not applicable: MANOVERBOARD 360 has ic switch

10.44 Corrosion and Seawater Resistance Test (IEC 945, 3rd Edn. Nov.1996, para.8.12)
1 TUV Product Service Lid: see Appendi<§ for TUV Test Report.
: _CONCLUSION.

; 10.45 Solar Radiation Test (IEC 945, 3rd Bdn Nov.1996, para 8.10)
TUV Product Service Ld: see Appendix"1 for TUV Test Report.

CONCLUSION:
3 The requirement was met.

a 10.4.6 Test for Oil Resistance (IEC 945, 3rd Edn.Nov.1996, para.8.11)

4 MMM

d The UUT was i d in oil at ambient room temperature (21 °C) for a minimum period of three hours.
mmﬂﬁw&coﬁﬁemww&uﬂmﬂdﬂmmnmqwﬂdnim
cracking, swelling, dissol or ge in mechanical properties, or of any other damage. The unit functioned
normally.

s Note: Supplier RAPRA Technology Lid., Shawbury SY4 4NR, United Kingdom confirmed oil used for test as follows:
oil: - ASTM No.1
Oil manufactured by: - RE.Carrol, Inc., 1570 North Olden Ave., P.O Box 5806,
i Trentow, New Jersey, 08638-0805, United States of America.

Batch No: - L7002A (mansfactured on 4/3/1997).
CONCLUSION:
The requirement was met.
1047 Rain Test & Water-Tightness Test (IEC 945, 3rd Edn.Nov.1996, para.8.8)
TUV Product Service L1d: see Appendix§ for TUV Test Report.
The requirement vwas met.

Test Report TM-06-00 Page 6 of 8
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COMMERCIAL in CONFIDENCE

McMurdo

McMurdo Ltd, Rodney Road, Portsmouth, Hampshire, United Kingdom

E3 MATERIALS DECLARATION

A list of materials used on the E3 is attached to this declaration. These
materials are in contact with the marine environment and would
normally, during type approval, be tested for immunity to...

Salt fog (RTCM SC110 part A7.0)
Corrosion (ETS 300-066 part 6.5)
Solar radiation (ETS 300-066 part 6.11)
Qil resistance (ETS 300-066 part 6.12)

McMurdo believe this testing is unnecessary for one or more of the
following reasons...

1) The materials have a proven history of service in a marine
environment. Either from use in McMurdo’s existing approved marine
equipment range, or by implication from a long established history of
exposure without effect (e.g. stainless steel).

2) The material manufacturer has conducted equivalent testing and
has declared the product as being immune to these effects in the
relevant material data sheet.

3) McMurdo in-house testing has proven the materials to be immune
to the cause of degradation (eg Oil resistance).

DECLARATION

McMurdo Ltd hereby declares that the materials used on the E3 are not
affected by the degrading agents listed above.

Signed oR behalf of McMurdo Ltd

e war b e e Dale....”/” ‘%p
John Norrish BSc (Eng)
Product Manager - Electronics
COMMERCIAL in CONFIDENCE
DERA/SS/CI/IEC/TT7/98-1.0 B-2 of 3
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10.2.8  Force Test on Fitting

The UUT previously subjected to Drop Test (10.2.8) was selected. The unit was held in a fixture and a lanyard was
looped around the smoke canister retaining bracket (76-113). The lanyard was attached to Force Gauge E1079 and
a force applied gradually until 252N was reached. The maximum force of 252N was held for 10 seconds and then
released. The UUT was then removed from the fixture and examined. There was no evidence of damage and the unit
Junctioned as required.
CONCLUSION:

The requirement was miet.

10.4 Common Environmental Tests

10.4.1 Vibration Test
TUV Product Service Ltd: see Appendix¥ for TUV Test Report.
CONCLUSION:
The requirement was met.

10.4.2 Mould Growth Test
TUV Product Service Ltd: see Appendix § for TUV Test Report.

10.4.3 Switch Arrangement Test
Not applicable: MANOVERBOARD 360 has ic switch

10.44 Corrosion and Seawater Resistance Test (IEC 945, 3rd Edn Nov.1996, para.8.12)
TUV Product Service Ltd: see Appendix{i for TUV Test Report.
_CONCLUSION:
The requirement was met.

1045 Solar Radiation Test (IEC 945, 3rd Edn.Nov.1996, para.8.10)
TUV Product Service Ltd: see Appendix'l for TUV Test Report.
CONCLUSION:
The requirement was mef.

10.4.6 Test for Oil Resistance (IEC 945, 3rd Edn.Nov.1996, para.8.11)
McMurdo Ltd. Test Lab 11/7/00 (witnessed by BV Surveyor):
The UUT was i ed in il at ambient room temperature (21 °C) for a minimum period of three hours.
After removal from the oil, the unit was wiped clean and examined. There was no sign of damage such as shrinking,
cracking, swelling, dissolution or change in mechanical properties, or of any other damage. The unit functioned
normally.
Note: Supplier RAPRA Technology Ltd., Shawbury SY4 4NR, United Kingdom confirmed oil used for test as follows:
Type of oil: - ASTM No.1
Oil manufactured by: - R.E.Carrol, Inc., 1570 North Olden Ave., P.O.Box 5806,
Trenton, New Jersey, 08638-0805, United States of America.
Batch No: - L7002A (manufactured on 4/3/1997).
CONCLUSION:
The requirement was met.

10.4.7 Rain Test & Water-Tightness Test (IEC 945, 3rd Edn.Nov.1996, para.8.8)

TUV Product Service Ltd: see Appendix 8 for TUV Test Report.
CONCLUSION:
The requirement was met.

Test Report TM-06-00 Page 6 of 8
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TOV

PRODUCT SERVICE

Test Report TM-06-00, Appendix 7/9
(MOB360 Type Approval, Solar Radiation)

TOV Product Service Ltd
Segensworth Road
Fareham Hampshire
United Kingdom P0O15 5RH

Tel: +44 (0)1329 443300
Fax: +44 (0)1329 443421

TEST HOUSE CERTIFICATE

McMurdo Limited
Rodney Road
Portsmouth
Hampshire

PO4 8SG

CLIENT:

INCOMING RELEASE NOTE
DATE OF RECEIPT

TEST ITEM(S)

NUMBER OF ITEMS TESTED
SERIAL NUMBER(S)
DRAWING | PART NUMBER

TEST SPECIFICATION / ISSUE

DATE OF TEST

TEST(S) APPLIED

\ RESULT(S) OF TEST

Approved by . @X \))\/\‘

D J Wilson
Environmental Test Dept Manager

© 2000 Not fo be reproduced
without the permission of TUV Product Service Ltd

REPORT NO: RM 611145-01

CERTIFICATE NUMBER Env/ 16170

PROJECT NUMBER SX607254/GDS

CLIENT'S ORDER NUMBER 701998, dated 13 July 2000
Not Supplied

1 August 2000

Lifebuoy Light Type MOB 360

One

Not Supplied. TOV Sample Registration No 07
76-002A (float/light & strap only)

MSC 70/23/Add.1 (Annex 6) clause 10.4.5, IEC 945:1996 Clause 8.10
and IEC 68-2-5:1975 Test Sa (Procedure C)

4 to 8 September 2000

Solar Radiation

The test item was installed into the chamber, and the chamber
temperature increased over a period of 2 hours to 40°C, maintained at
this level for 76 hours, and then returned to laboratory ambient during a
further 2 hours. During the entire period of 80 hours the unit was also
exposed to simulated solar radiation at an intensity of 1120 Wim?2
(nominal).

This test was sub-contracted to the Solar Energy Testing Service at
Cardiff University, NAMAS Laboratory No 0392. See Cardiff School of
Engineering Test Report No 2676/N246 for further details.

No damage or detrimental effects were observed during or on
completion of the test.

Page 1 of 1

0141
014151
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Test Report TM-06-00, Appendix 6

(MOB360 Type Approval, Corrosion)

- TUV Product Service [ 1d
Segensworth Road
Fareham Hampshire

United Kingdom P0155RH

PRODUCT SERVICE
Tel: +44 (0)1329 443300
Fax: +44 (0)1329 443421
CLIENT: McMurdo Limited CERTIFICATE NUMBER Env/ 16166
Rodney Road
Portsmouth PROJECT NUMBER SX607254/GDS
Hampshire
PO4 85G CLIENT'S ORDER NUMBER 702059, dated 1 August 2000
INCOMING RELEASE NOTE Not Supplied
DATE OF RECEIPT 1 August 2000
TEST ITEM(S) Lifebuoy Light Type MOB 360
NUMBER OF ITEMS TESTED One of each item identified below
SERIAL NUMBER(S) Not Supplied. TUV Sample Registration No 16
DRAWING / PART NUMBER 1. 76-002A (float/light & strap) 2. 76-103A (bracket)
TEST SPECIFICATION [ ISSUE MSC 70/23/Add.1 (Annex 6) clause 10.4.4, IEC 945:1996 Clause 8.12
and [EC 68-2-52:1996 Test Kb (Severity 1)
DATE OF TEST 3 August to 1 September 2000
TEST(S) APPLIED Corrosion (Salt Mist)

The test items were installed into the chamber and sprayed with a salt
water solution at a temperature of 20°C to 27°C for a period of 2 hours.
The samples were then ftransferred to a storage chamber and
maintained at 40°C 93% RH for 6 days 22 hours. The cycle was then
repeated so that 4 spray and 4 storage periods were completed, a total
test duration of 28 days. The 5% sodium chloride (NaCl) salt solution
complied with the specification requirement for pH value and collection
rate.

RESULT(S) OF TEST On completion of the test the two samples were examined, rinsed off
with cold fresh water, and stored at standard laboratory conditions for a
period of one hour before re-examination. The bracket support forks
exhibited slight surface staining, in a localised area under the edge of
each rubber sleeve, at the “bridge” side of each tine. An accumulation of
salt deposits was observed around the base of the electrical “button”
contacts.

Approved by ... Q&\DI\M ..

D J Wilson
Environmental Test Dept Manager

© 2000 Not to be reproduced " UKAS
without the permission of TOV Product Service Ltd ‘“‘C Page 1of 1
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