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Ford Aerospace & p ,o Road

Communications, Corporation . Newport Beach, Cahfornia 92658 9983

Aeronutronic oivision

September 13, 1988.

U.S. Nuclear Regulatory Conaission WF1
'Mailstop MS.6H20
11555 Rockville Pike
Rockville, Maryland 20852

Attention: Mr. Steven L. Baggett

3 Subject: Application for Radiation Safety Evaluation
l 4 and Registration

%

Gentlemen:

Ford Aerospace Corporation, Aeronutronic Division (Ford Aerospace) hereby
requests a Radiation Safety Evaluation and Registration ofca device
intended for use on the U.S. Navy F/A-18 aircraft which would contain
by-product material. The enclosed application describes the device and
includes other pertinent information. Ford Aerospace anticipates
application for a specific license under the provisions of 10 CFR Part 30,

(. subsequent to receipt of your notification of satisfactory findings.
->-- m

9|,4 fiThe infomation contained in the enclosed application is true and correct
( %39,to the bes't of my knowledge and belief.

_

</

nt in the amount of $1,600.00 (check number 277346, dated September
1988) was forwarded directly to NRC, Material Licensing Branch,

gton, D. C. from our Dearborn, Michigan offices, in accordance with
} requirements of Paragraphs 170.12(a) and 170.31 of 10 CFR Part 170.

u require any supplemental inf6rmation or additional detail,
ntact Mr. Robert A. Macare, F/A-18 FLIR Laser Target Designator /
puty Technical Manager, at (714) 720-5008, or otherwise direct
.ifyandanycorrespondencerelatingtothisapplicationtomy
'I
k Sincerely,

_

-

-

R. T. Enomoto
,

6 Contract Administratorr

g Electro-Optical Systems Operation
= a;

$.
I 96103103039609d ^

PDR- RC *
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Ford Aerospace & Ford Road

Communications Corporation Newport Beach, Cahfornia 92658 9983

4.ronotronic civision M120-88-783
September 13, 1988

U.S. Nuclear Regulatory Commission WF1
Mailstop MS 6H20
11555 Rockville Pike
Rockville, Maryland 20852

Attention: Mr. Steven L. Baggett

Subject: Application for Radiation Safety Evaluation
and Registration-

6

1
"

Gentlemen:

Ford Aerospace Corporation, Aeronutronic Division (Ford Aerospace) hereby
requests a Radiation Safety Evaluation and Registration of a device
intended for use on the U.S. Navy F/A-18 aircraft which would contain

' by-product material. The enclosed application describes the device and
includes other pertinent infonnation. Ford Aerospace anticipates
application for a specific license under the provisions of 10 CFR Part 30,
subsequent to receipt of your notification of satisfactory findings.

jTheinformationcontainedintheenclosedapplicationistrueandcorrect_

9pa t,to the best of my knowledge and belief.,

c+ ;w&
aMnt in the amount of $1,600.00 (check number 277346, dated September*

M,1988) was forwarded directly to NRC, Material Licensing Branch,
ngton, D. C. from our Dearborn, Michigan offices, in accordance with
ee, requirements of Paragraphs 170.12(a) and 170.31 of 10 CFR Part 170.
sil

you require any supplemental information or additional detail,
contact Mr. Robert A. Macare, F/A-18 FLIR Laser Target Designator /

~

puty Technical Manager, at (714) 720-5008, or otherwise direct
iry and any correspondence relating to this application to my

n.,
;

k Sincerely,

-

,

% R. T. Enomoto
"

Contract Administrator
,

Electro-Optical Systems Operation+

i<

9610310303 960930
; PDR RC *
E
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SECTION ONE SUMMARY DATA

| 1.1 Dates B September, 1988

1.2 Applicants Ford Aerospace Corporation Contacts
Aeronutronic Division R. A. Macare
Ford Road F/A-18 FLIR LTD/R

| Newport Beach Deputy Technical Manager
California 92658 Phone (714) 720-5000

1.3 Device Types Laser Transceiver Containing Two (2) Americium-241
! Sealed Sources 8 4+/- 0.5 Microcuries Each

1.4 Model Type 117 Laser Designator
* Ferranti Drawing 3280/39000

.

1.5 Other Companies Involved:

a. Amersham International Limited Manufacturer of Sealed Source
White Lion Road Amersham Housing
Buckinghamshire HP7 9LL

b. Ferranti Defence Systems Ltd SEbcontractor to McDonnell
Laser Systems Group Douglas Corp. to provide

|
Electrn-Optics Department Laser Target Designator /
Robertson Avenue Ranger
Edinburgh EH11 iPX

,

' U.K.
e

c. McDonnell Douglas Aircraft Corp Prime Contractor to U.S. Navy

| Box 516
| Saint Louis

Missouri 63166

d. U.S. Navy Custoher

1.6 Radioactive sealed source model designations

a. Americium-241 foil in a sealed source housing

b. Manufacturer: Amersham International Plc
Lincoln Place Green End

|Aylesbury
Buckinghamshire HP202TP
U.K.

..

| c. Model Number: AMM. 1001H |

| d. NRC Certificate of Registration: NR-136-S-174-U |

e. Source Housing No. 3280-38214 |

1.7 Radionuclide and Maximus Activity:

i Radionuclide: Americius-241 |
*

f Maximus Activity: 4}Ci per sealed source
1;

I

'

\
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1.8 Leak-test Frequency: Periodic leak testing is not proposed follow-
ing transfer to the U.S. Navy as each source contains less than
10)Ci of Americium-241. Leak testing is to be accomplished
immediately prior to transfer to the U.S. Navy in accordance with
requirements of 10 CFR PART 31.

,.

1.9 Principal Use Codes Use Code 0 - The radioactive source is used as
an ion-generating source within the device to etisinate static
electricity on the laser 9-Switch crystal.

Type of license under which device will be used:
.

Ford Aerospace possesses a specific Calif ornia Radioactive Materials
License Number 0167-30, Amendments 50 and 51, to " receive, use,
possess, transfer or dispose" of AM-241 foil sources, (Amershan
Model AMM of less than 26) nicrocurie each and never totaling more
than 2.6) mil 11 Curie, to any other organization currently possessing
either an Agreement State specific radioactive materials license
that authorizes that organization to possess AM-241 foil sources
less than 26 altroCurie each.

The sources incorporated within the Laser Transceiver say be trans-
ferred to the U.S. Navy under its groad-scope license f or radio-
active sources. With the registration of the device as described
herein, Ford Aerospace Corporation anticipates a Nuclear Radiation
Materials Permit will be issued by the U.S. Navy Radiological
Affairs Safety Officer (RAS 0) in response to a request by NAVA1R to
allow receipt of the device for use within/ aboard the U.S.
Navy / Marine Corps F/A-18 fighter aircraft.

*

1.10 Custon device: Yes.

1.11 Custon User United States Navy for use on board the F/A-18
aircraft, within the Laser Target Designator / Ranger FLIR Pod;
AN/AAS-38A.

.

f .

2

.



.. __ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

""
. .

SECTION TWO SUMMARY DESCRIPTION-

2.1 Written Description

a. Nature and Intended Puroose

The device is the Ferranti Laser Target Designator /Rangefinder
(LTD/R) which is fitted into the Ford Aerospace F/A-18+FLIR Pod (See
Figure One) to provide target range and designation capability. The
laser consists of two Weapon Replaceable Assemblies (WRAs); the
Laser Transceiver (LTR) henceforth called the device, Part Number
3280/39001 (See Figure Two) and the Laser Power Supply (LPS), Part
Number 3280/39002. The LTD/R, in conjunction with the FLIR Pod, will

'

provide the F/A-18 Hornet with a 24-hour adverse weather strike
capability. This is in support of the United States Navy / Marine
Corps ' requirement for carrier based attack aircraft to perform
interdiction and close air support missions. The laser will provide
weapon guidance in the form of target designation and range
information.

!

In order to ensure proper operation of the laser, two Americium-241 );'
sealed sources are used to provide a source of f ree positive and
negative ions for application to the end surfaces of the Laser
Q-Switch crystal. The crystal (lithium niobate) possesses the
physical property of static charge generation upon the crystal
surface when the crystal is subjected to temperature variations as,

'

experienced within pre-delivery testing as well as actual opera-
tional use of the laser within the Laser Target Designator / Range i

FLIR pod, AN/AAS-3BA. The positive and negative ions neutralize the
static charge buildup on the surfaces of the D-Switch, permitting it
to maintain its large characteristic discrimination ratio. This
characteristic is fundamental to the proper operation of the laser.

b. Materials and Construction

The LTR is an electro-optic assembly which produces intense pulses
of laser radiation. It comprises a stif f aluminua chassis which ;

forms the compartment into which the lascr optics and the sealed
'

source housings are fitted. The chassis also houses high voltage and '

, very sensitive electronic assemblies. The laser optics are precision
parts and require special consideration for their reliable perform-
ance. The compartment (laser optical module) which houses them is

{ clean, sealed against the ingress at noisture and is filled with
very dry nitrogen.

; The LTR is a Replaceable Weapon Assembly located during service
conditions inside the FLIR Pod which itself is carried on the under-
side /of a military aircraft. The aircraft is distributed world-wide
and is supported at various locations both on land and at sea.

.

b

4

3

i
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c. Methods of Asseabiv and Attachment

The laser optical module contains two static eliminating sources,

!'

used to remove charge from a crystal surface. Figure Three shows the
disensions of the optical module with the sealed source with its
protective grill and stud-like outer housing which provide for its |
permanent attachment on the inside of the optical compartment. The-
source is qualified to the performance specified on the drawing. The j
combination of the manufacturer's sealed source, the integral j

ruggedised housing, the substantial outer chassis and the applica-
|

tion of the ALARA philosophy together, make the low-level radiation '
2

externally undetectable.

d. Chemical and Physical Form of Radioactive Material
,

The Americium-241 is in .the form of an alpha esitting foil. The
radioactive material is in a gold satrix. This is contained between

'
a gold / palladium alloy front cover and a silver backing. The front
face of the foil is thick enough to allow ef ficient emission of the
alpha radiation. The f oil emits alpha radiation f rom one side.

e. Materials of Construction,

i

| The foil is mounted in a metal holder'eade of Stainless Steel and,
as such, is classified a sealed source. The sealed source is mounted
in a housing made of stainless steel and covered by a stainless4

steel protective grill. Further details are supplied in the
Engineering Drawing (See Figure Four).

f. Dimensions >

Dimensions of foll: 5 millimetres in diameter
0.2 millimetres thick

Dimensions of a sealed sources shown in Engineering Drawing (See
Figure Four).

Dimensions of sealed source housing: shown in Engineering Drawing2

(See Figure Four).

g. Methods of Fabricatina and Sealino the Source

The foil is manuf actured by Amershas International as f ollows:
a

The radionuclide, in the f orm of Americius Oxide, is unif orsly mixed
'

with golds: formed into a briquette and sintered a greater than
800*C. 'The briquette is then mounted between a backing of silver
and a front cover of gold / palladius alloy and sealed by hct forging.

- -

<

0

i 4
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j The composite briquette is cold rolled in several stages to yield
the required active and overall areas. During this process the front
cover is reduced in thickness to 0.002-0.003 na and the metal layers

,

'

; are consolidated to produce a single strip of metal approximately
0.2aa thick (See Figure Five). The foils are normally in one metre
lengths and are subdivided by punching into circular discs of 5 an
in diameter (See Figure Six). The discs are mounted in stainless
steel holders having a metal ria which is rolled over to seal the
cut edges of the foil completely. The source is then a sealed
source.

h. Radioactive Source Classification

The ISd 2919 Classification is CXX4X4.

Full descriptions of this classification are contained within
Section 3.4 of this application.

*

I

>

|

I
\

1
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SECTION THREE DETAILS ON CONSTRUCTION AND USE

3.1 Conditions of Use

a. Planned Use of Device

The device is part of the Ford Aerospace Forward Looking Infrared
(FLIR) pod. The LTD/R FLIR pod is an optional payload of the U.S.
Navy Type F/18 aircraft which is deployed by the Navy worldwide on
carriers and at fixed bases. The device is therefore subjected to a
military aircraft environment and this is described in a traditional
way by military specifications.

The high and low temperatures are +95*C and -62*C respectively.
The vibration envelope is controlled by an antivibration mount into
which the laser transceiver is secured. Appendix B identifies the
acceleration versus frequency which the device must endure. Atmos-
pheric conditions do not affect the device due to its sealed
construction. The device is expected to have a service life of 15 e
years.

b. Extreses of Environment Which Device is Desianed to Withstand
F

Temperature-Altitude in Accordance with MIL-T-5422

Cold Storage: -62*C
High Temp Storage +95*C
Altitude 70000 ft 6 -54*C

70000 ftet +10*C
to 50000 ft G +61*C
in 2 sins.

Vibration

Low Frequency Sinusoidal: 5-50-5 Hz cycle
Performance Level - 3g max
Endurance Level - 4g max

High Frequency Randon: 50-2000 Hz
Performance Level - 0.01 g*/Hz sax

- 3.2 g R.M.S.
Endurance Level - 0.02 g*/Hz sax

- 6.0 g R.M.S.

- Gunfire Vibration: 1.7 g sau over the range 100-1000 Hz

.

's
!

'

i
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Shock
3

Lateral / Vertical Axes: lig peak 17 as duration
16g peak 30 as duration

f Longitudinal Axes 22g peak 11 as duration
* 10g peak 30 as duration,

,

'' All 1/2 sine wave.
Three shocks in each direction, selected from those above.

Additional environments the device (Laser Transceiver) is designed
to withstand, but not tested to, since the device is contained
within an environmental controlled cavity of the AN/AAS-30A FLIR
pod, are:

'

1. Humidity. Humidity conditions in accordance with paragraph
i 3.2.24.4 of MIL-E-5400 shall be applicable. The equipment shall be
3 designed to withstand humidity tests in accordance with procedure

4.4 of MIL-T-5422 or method 106 of MIL-STD-202.
1 e
j 2. Salt Foo. Salt fog conditions in accordance with paragraph

3.2.24.9 of MIL-E-5400 shall be applicable. The equipment shall,

withstand salt fog tests in accordance with procedure 4.5 of
MIL-T-5422 or method 101 of MIL-STD-202. |

3. Explosion. Explosion conditions in accordance with paragraph
3.2.24.10 of HIL-E-5400 shall be applidkble. The equipment shall
withstand explosion tests in accordance with procedure 4.6 of
MIL-T-5422 or method 109 of MIL-STD-202.

4. Sand and Dust. Sand and dust conditions in accordance with
paragraph 3.2.24.7 of MIL-E-5400 or method 110 of MIL-STD-202 shall
be applicable.

5. Funaus. Fungus conditions in accordance with paragraph 3.2.24.8
of MIL-E-5400 shall be applicable. The equipment shall withstand
fungus tests in accordance with test procedure 4.8 of MIL-T-5422 or
method 50B of MIL-STD-BIO except that in lieu of such testing
certification of the use of only non-nutrient material in accordance
with requirement 4, paragraph 3.2 of MIL-STD-454 shall constitute
compliance with the f ungus environmental design requirements.

.

r

|

|

d
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i
1

_.
|

*



. _ _ . _ _ __ . _ _ . _ _. _ . . _ _ _ _ . _ ___ _ _

1
''

.,

,

4

a

'
l

6. Acoustic noise susceptibility. When installed in the pod, the )'

device shall meet the specified performance requirements when the
pod is subjected to acoustic noise in accordance with MIL-STD-Blo,
method 515.2, procedure !! with the following modifications:

Frequency spectrum: MDC A3376 Zone 7 including the
entire octave band spectrum
indicated therein ,

l

i Overall external Endurance 160 dB
Acoustic levels Performance 154 dB

Exposure times Endurance MDC A3376 45 min
Zone 6

*

Performance 30 min, 1

7. Electromaanetic interference and compatibility (EMIC). The device )-

: shall comply with the requirements of MIL-STD-461A notice 3 to the |

,

extent specified herein.
1

CE03 Power Line Conducted 20 kHz to 50 MHz
< Primary Power Leads

,
|

CE04 Control and Signal Leads;

CS01
.

Conducted Susceptibility 30 dz to 50 kHz ;

| Primary Power Leads i

|

! CS02 Conducted Susceptibility 50 kHz to 400 MHz
Primary Power Leads ;

!,

'
CS06 Spike Susceptibility 10 1sec, 100v peak

Primary Power Leads
.

RE02 Radiated Emission 14 kHz to 10 GHz
.

RS03 Radiated Susceptibility:.

14 kHz - 35 MHz 10 V/m
35 MHz - 10 GHz 5 V/a

RS02-2 Magnetic Induction Field

RE01 The device shall not generate more_than 20 av into a 6
'

turn 5 inch diameter loop positioned plane parallel to and |

| 1 inch aw:ty from any position from the external surface of
the LP9, LTR and PFN cases.,

Spike Emissica ' Spikes (transients of duration less than 500 microseconds)
cgenerated by the equipment shall not exceed the following'

i values when measured from the base of the tr,ansient.

a. 115 VAC primary power lines plus or minus 60 volts

8
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Notes: 1. Laser Are/ Fire circuits shall have a mininua of 6 dB
safety factor for CS01, CS02, CS06, RS02 and RS03.

2. The limits of Method RS02(a) and (b) shall apply except
that the voltage spike for part (b) shall be 400 volts
across 5 chas.

3. RS03 shall include CW and worst case modulation.;

A full description of environmental test conditions which the device is
required to meet is given in Appendix B.

1

c. Tvoe of User and locations of Use

The laser device is one of twelve Weapon Replaceable Assemblies
(WRA) comprising the Laser Target Designator / Ranger FLIR pod
(AN/AAS-38A). The Laser WRA is contained within a cavity of the Pod
Forward Section WRA and when assembled with all pod WRAs comprise a,'

targeting pod which, in operational use, is attached to the F/A-18
aircraft on the outer surf ace of the lef t engine inlet. The F/A-18,

aircraft is deployed at sea and ashore throughout the world at U.S.
Navy and Marine Corps Air Stations. The governments of Canada,

; Australia and Spain have also procured the F/A-18 aircraft and have
expressed interest in procurement ofethe AN/AAS-38A to supplement,

their fleet capabilities As the F/A-18 program satures it is.

anticipated that additional sales will be made to other foreign
i governments friendly to the United States.

3.2 Details of Construction
J

|
3.2.1 Device *

f

1 Figure Three shows an isometric view of the laser transceiver with
j the cover plate which contains the sources clearly marked. The

essential part of the laser transceiver is the Optical Module, which
; contains the optical elements of the laser. The Optical Module has a

closure plate which compresses an "o" ring to hermetically seal the
. compartment. A desiccator keeps the internal den point to less than
! -30*C. The orthographic assembly drawing of the Optical Module
i cover shows two static eliminating sources fixed in position. A

second orthographic drawing (See Figure Four) shows the detail of,

| the source housing. '

i

The construction employs an aluminium chassis which is machined from
a billet of controlled saterial and which is described as an

i " Aircraft Standard Part". Mechanical strength is provided to the
trunion mountings by substantial chassis sections. However,
elsewpere the Optical Module wall thickness is reduced locally to a
minimum of 0.060". Outside dimensions of the Optical Module are
shown on the drawing.

<

4
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The primary active source is a f oil. The f oil is sechanically con-
strained by crisping the edge of the holder over the foil. edge. A.

'

protective stainless sesh prevents the inadvertent puncture of the foil -

and this is contained as part of a ruggedised outer housing. The outer
housing has surfaces inscribed with the sealed source characteristics.

Attachment of the source to the Optical Module cover is achieved by its
integral threaded stud. Positive locking of the two items together is
provided by a fillet of adhesive.

There is no access to the sources when the device is complete.

|
3.2.2 SOURCE HOUSING |

a) Enoineerino Drawino

Attached Drawing No. D3280/38214. (See Figure Four)

b) Materials of Construction

Foll: Americius Oxide
Gold
Silver backing
Gold /paldadiue alloy front cover

Foil Capsules Stainless steel type 304S15

Housino Stainless steel type 304S15 l
Stainless steel wire cloth 16 |

strands / inch x 28AWG (Type 204S15 sesh'

*58% open)

c) Disensions:

Foll: 0.2ee thick, See in diameter

Foil Capsules Shown on engineering drawing.

Housino Shown on engineering drawing.

d) Methods of Fabrication

Foll The radionuclide in the form of
Americius Oxide is uniforely mixed with
gold . formed into briquette and sintered
at greater than 800 C. The briquette is
then sounted between a backing of silver

,

'
and a front cover of gold / palladius
alloy and sealed by hot forging.

.

4
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!
The composite briquette is cold rolled |
in several stages to give the required I
active and overall areas. During this l
process the front cover is reduced in I
thickness to 0.002-0.003 millimetres ant :

;
the metal layers are consolidated to !
produce a single strip of metal

;
approximately 0.2am thick (see figure,

1'

1). The foils are normally in one metro !

-

lengths and are subdivided by punching
'

3 into circular discs of 5 millimetres in
diameter (see Figure Two).a

i Foil Capsule The foil is mounted in a capsule. The
capsule is fabricated from stainless !
steel. The edges of the capsule are I
crisped over the edges of the foil. (see I
Figure Three).

Housino The foil capsule is then bonded in a

stainless steel housing using an
adhesives A stainless steel mesh is
placed over the front of the capsule and
the edges of the housing are crimped to
hold it in position. (see Figure three).

Laser Device: Each housing is mounted in a threaded
boss and pinned in the lid of the
optical module. There are a total of 2

|

sealed sources in each laser device.
The locations are shown in Figure 5.
The walls and lid of the optical module
are nachined from cast Aluminua and have
a minimum thickness of 0.06 inches. In
many regions the walls of the optical
module are significantly thicker.

e) Special Desion Features

(i) The sealed source capsule is mounted in a stainless steel housing
with a protective grill.

(ii) Only 4 +/- 0.5 microcurie is present in each source.

(iii) Materials surrounding the radioactive foil have been chosen to
minialze the possibility of corrosion or damage to the foil,

l

i
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3.3 LABELLING

a) Technioue used f or Labellino Sealed Source

1. The labelling is engraved on the sealed source housing as
shown in Figure Four.

2. The inf ormation supplied on the label is as f ollows:

Americium-241
Model Number
Ferranti Trademark
Radiation Symbol
Activity Level

b) A similar label will be used f or the device as shown in Figure Two

3.4 Testino of Prototypes

3.4.1 DEV!CE e

A test program is conducted on the prototype laser device to demonstrate
the suitability of the design in meeting the performance requirements.
Environmental conditions of test which reflect the conditions of use are
shown in Appendix B. The test schedule is an exhaustive and lengthy
issue which subjects the equipment to severe, vibration, temperature
extremec and low pressure. After each stage is complete an assessment
of performance is made.

The LTD/R comprises an hermetically sealed laser module inside which are
secured two sources. It is impracticable to routinely break the seals
and carry out a leak check on the inside of the containment vessel as
this would affect the continuity of assessment of the laser device.

3.4.2 SEALED SOURCE

An additional test progras is theref ore conducted on the sealed source.
This program assesses the performance of the source as a suitable com-
ponent by subjecting it to the same environmental conditions. An
assessment is also carried out at the time of the ability of the
component to withstand accidental damage or humid environmental
conditions.

,
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|'
an alpha-numeric code according to the ANSI-N542 scheme. The attached
The source testing gives rise to a capability:which can be described by

|

' ,drawing of the source (See Figure Four) details the' environmental *

conditions which the source is subjected to and calls out a CIK4X44

rating. Leak testing to ANSI 454 App 4.2.1.1 is required after each
; test.
1

*

i Results from the source testing progras-will be available by November
; 1988.

f The above approach establishes the integrity of the device'by deson-
| strating the integrity of the source in the device environment, an

acceptable procedure f or low potential hazard devices having limited
| distribution.
:

~ 3. 5 Quality Control

The correspondence of each delivered device to the design specification
controlling the activity and integrity of the devices is established by I
the quality control program implemented by Ferranti International.

;

' !
Ferranti Defence Systems Limited is a major United Kingdom defence i

contractor with certification of established quality assurance to the ;
requirements of NATO AQAP-1. This approval, together with declared

'

quality control cost accounting provides an overall capability which is
r; knowledged as the equivalent of MIL-Q-9858A.

The Quality requirements governing the suppl $ of sources are laid down
in the Ferranti Supplier Control Procedure QC/90/017 a copy of which is
shown in Appendix C.

.

The supplier in turn is contractually required to implement an
inspection procedure to MIL-I-4520BA together with a complimentary
calibration system to MIL-STD-45662. The approved source vendor is
Amersham International and they have an established quality assurance
program which is certified to 1909001, this being the equivalent of
MIL-Q-9858A.

The source activity is determined early in the manufacturing procedure
by assay of a foil from which the source is made. Discs are cut from
the f oil and sounted into a aetal source holder which provides an
ef f ective sealed assembly by compressing the disc perimeter.

.

A leak; check to the requiremen,ts of ANSI-N542 App A 2.1.1, according to
the procedure in Amersham International document QCP130 verifies the
source to be sealed. Further processing adds a protective grill to the
source and final integrity is established by Amershao's procedure QCP131
which is an faaersion test to the requirements of ISO TR 4826 para
2.1.3.

.
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A final verification of activity is performed by comparison of the
individual source radiation characteristics to a special reference
source which has been calibrated. Reports are provided with each
serialized source by the vendor to record its activity and integrity.

Hardware Configuration Management as required by the contract in con-
junction with the sequence of tests, culminating in wipe tests, which
are defined in and performed acco_rding to the Acceptance Test Procedure
(SDRL E59.05) and certified in Acceptance Test Records (SDRL E59.06)
shall ensure that each complete LTD/R seets the required specification.

The Acceptance Test Station used shall be calibrated in accordance with
the requirements of MIL-STD-45662.

Compliance with the above is certified at the time of delivery of each
complete LTD/R by the submission of a certificate of conformity (SDRL
A015) signed by a responsible quality representative.

3.6 Radiation Profiles

Measurements have been made of the radittion profile from two prototype
sources by the source manufacturer and by an independent consultant.
Both seasures f ound th'e isodistances normally employed to be too large
to allow effective assay. The seasured levels were so low that it would
not be appropriate to take seasurements of the device as any additional
alternating effects presented to the source by the device would render
the sources unobservable. ,

Amersham International, the manuf acturers of the source used a Thermo
Luminescent Dosimeter (TLD) over a period of 24 hours at the Scm
specified distance. This resulted in a count rate which was only 5-10
counts above the background.

.

Edinburgh radiation consul.tants employed an Isotope Development Alpha
probe type 1027C. This is a photomultiplier tube coated with zine
sulfide phosphor. The probe head had an effective seasuring area of
56cm2

Beta and gamma fluxes were also seasured with a thin window Geiger
Muller tube type MX123. This probe had an effective measuring area of
3.14cn ,a

The tables display the count rates versus distance for probes aligned
along the principle axis of the source.

!

,
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ALPHA PARTICLE MEASUREMENTS

Source 1 Distance from probe surface Mean cps

0.5 425 +/- 21
1.0 123 +/- 11

'

2.0 0.75 +/- 0.87 |
12.5 0

5.0 0

Source 2 0.5 525 +/- 23
1.0 125 +/- 11
2.0 0.75 +/- 0.87
2.5 0
5.0 0 l

TYPICAL ENER6Y OF 4.5MeV

BETA AND GAMMA RAY MEASUREMENTS

Source 1 Distance from peobe window Nete cps

0.5 700 +/- 26
1, 0 175 +/- 13
2.0 11.5 +/- 3.4
2.5 8.0 +/- 2.8
5.0 2.5 +/- 1.6 I

*
30 0

Source 2 0.5 700 +/- 26
1.0 210 +/- 14
2.0 11 +/- 3.3
2.5 6.5 +/- 2.5
5.0 2.5 +/- 1.9
30 0

* After subtraction of background.

TYPICAL GAMMA ENER6Y OF 59.5 kev

The basic energy of an alpha particle at the soment of release is |,

5.48MeV with an uncertainty of 10 kev, however, passage of the particle I
through the foil matrix causes some moderation. The moderation reduces {the energy of the most intense flux by about 1MeV and increases the
uncerkainty approximately tenfold. 1

,

The' graph (See Figure Seven) from manufacturers data illustrates the
spacial 1 distribution of the alpha-particle energy.

!
l
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3.7 Installation

The Laser Transmitter Designator /Rangefinder (LTD/R) forms part of the
Ford Aerospace Forward Looking Infrared Receiver (FLIR) pod. Figure

i Eight is an outline drawing of the pod showing the location of the LTD/R
as two assemblies. The laser device is fixed,into the optical stablizer
part of the pod by its attachments. When installed, the laser device is '

8urther shielded from the environment by two cylindrical metal |
envelopes. The inner envelope is an antivibration mount / chassis and the
outer envelope is a smooth aerodynamic skin.

Installation will be carried out by qualified Navy technicians who have
been trained in the maintenance of the FLIR pod. Before despatch to the
Navy, Ford Aerospace technicians will assemble equipments as part of a
production process.

i

3.8 Radioloolcal Safety Instructions

The device does not present any radiological hazard to the user either
when in normal operation or when being maintained. Should damage or

,

; improper use occur however, there is a gJnimal risk if active material
is ingested.4

i
Recommendations are made to the procuring authority in SDRL A044, the

i subsystes sa:ety hazard analysis. This document addresses the necessary
precautions a:,d instructions to be used in the maintenance manuals.

Recommendations are also made regarding the correct routes for disposal
of active material whether damaged or intact.

3.9 Documentation Accosoanyino the Device

Each device will be supported by three certificates. A certificate of
approval of the design of special fora radioactive material covering the

'
f all will account for the transporting of the material. The 34 page
test certificate document' establishing correct performance including a,

final leak check (F59.06), and an accompanying certificate of conformity
,

(SDRL A015) will account for the activity and. integrity of the device.
i

.

3.10 Servicino
)

: Repair - Repair of the device will only be done by trained Navy
personnel at Depot level or by Ferranti. -

.

Leak Test - A leak test will be performed by Ford Aercspace before the
device is-shipped to the customer.

Source Replacement - Source replacement, when required, will only be
; accomplished,by trained Navy personnel at Depot level or by Ferranti.

1

~
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3.11 Periodic Leak Testina
,

The total activity per Laser device is controlled at 9 alcroCurie or3

: less. Accordingly, Ford Aerospace recossends that periodic wipe testing
not be required for this device. Ford Aerospace will perform wipe
testing prior to transfer of the device from its plant in Newport Beach,
CA. in accordance with the requirements of 10 CFR Part 31. No devices
will be transferred if they exceed the prescribed allowable leakage.

: activity level per 10 CFR Part 31.

3.12 Safety Analysis
i .

The table outlines the considerations used to assess the risk associated2

with the device.
'

Potential hazard Am 241

How controlled - Hazard ministsed by use of ALARA principle (see
analysis of dose).

Condition Hazard Prowdsion Recommendations
! I I

Normal operation 1 None i None i None
! I I

Normal Maintenance i None i None i None
i 1 l

leproper Maintenance i Mininue Risk ! Caution Label 1 Maintenance
leproper Operation I of internal I on chasdis & ! procedures

i exposure due I radioactive I adress
I to ingestion.1 the foil on 1 precautions
I ! source. I associated with
i I I damaged device or
I I i source together
I I i with notice that
I i i source should not
I ! I be ingested.
I I I

Disposal ! Ingestion 1 Negotiable ! Maintenance
! I contract with I procedure
i ! supplier. I identifies proper
1 I i route.

.

$

17

.

m_



. . . _ . _ _ _ _ _ . _ .. _ _ __ _ . __ _ - . _ _ . - - . _ - - -_

. . . .
. .

4

I
.

i

Calculation of alpha dose to one hand from observed alpha count rates.

Assumptions4

1
| 1. The range of 4 MeV alpha particles in soft tissue is 40 X 10-6
" ca. So we can safely assume all the alpha particles reaching the
'

hand ar absorbed. I

2. Take the worst case where all the An-241 alpha particles reaching
the hand have an energy of 5.5 MeV i.e. we ignore the energy loss I
to air across the source to hand distance.

>

3. Assume that the hand in question encompasses the entire beam of<

i

a,
alpha particles. I

! 4. As**;me in the worst case that the hand in question weighs 250g.
'

,

j (Rad) :

The absorbed dose in Grays, (100), is the energy deposited in Joules per {{'
Kg cf hand.

| 1
'

If the measured count rate of the alpha ts C cps then energy deposited
; by seas per second
|

C X 5.5 MeV=

| C X 5.5 X 10' X 1.6 X 10-*' Joules per second.=

,

' The energy deposited per Kg of tissuo ,

i
i C X 8.8 X 10-** J per second=
'

.25
;
4 55.2 C X 10-** J per second=

4

1.e. the absorbed dose to hand from a count rate of C cps is 35.2 X 10-**
,

Grays per second.
|

The maximum observed count rate from the An-241 source at 0.5cm is about 500
cps so taking a worst case assumption of 1000 cps to the hand over a period

j of 1725 hrs in one year *. The absorbed dose becomes
:

! 32.2 X 108 X 10-** I 3600 X 1725 Gy/yr=

i
2.2 X 10$$ X 10-** Sy/yr=;

,

,

4
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Taking into account the Radiobiological Effectiveness of the alpha radiation i
*

and assuming in the worst case the RBE = 30 the dose equivalent in Steverts '

(=Real becomes
(100)

i

2.2 X 10-2- X 30 Sv=
,

6.6 X 10-8 Sv=
4

i = .66 sV
i

66 Rea per year=

Calculation of Gaeaa dose to one hand from observed 6amas count rates,

1

,.

i Using the same worst case assumptions and, in addition, assuming that all the
; gammas are absorbed by the hand (in fact most gassas will only deposit a

small fraction of their energy in the hand).
; Then the energy absorbed at 0.5cm is
-

e
700 X 59.5 (kev) per sec (Aa-241 ganea energy = 59.5 kev)

i

= 700 X 59.5 K 108 X 1.6 X 10-*' J per sec. I

The absorbed does = 6.66 X 10-*" J/Kg per sec. |

0.25
>

= 27 X 10-88 Grays /sec

RBE = 1 so the dose equivalent = 27 X 10-: gyfs,c,

In one working year of 1725 hrse the dose equivalent
= 0.0165 Rea/ year.

1725 hours represents a worst case assumption whereby an individual would*

be exposed for 7.34 hours every day for a 47 week working year. This is an
impossible arrangement and would be reduced to a probable figure of 1 hour
per year for a maintenance technician carrying out routine repair. This
would drop the alpha dose to 0.038 Rea/ year and make the ganea dose
negligible.

The current NRC regulations prescribe a limit of 75Rea (750aSv) as the
maxinua premissible annual dose to the hands. The calculated maximum dose
which is based on absolute worst case conditions gives rise to a figure f or
the combined radiations which is less than the limit.

19
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APPENDIX A

DDCUMENTS APPLICABLE :
TO THE DESIGN AND MANUFACTURE |

OF THE LASER TRANSCEIVER (DEVICE)
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APPENDII A '

s

SPECIFICATIONS AND STANDARDS TO NHICH THE LASER DEVICE,

(LASER TRANSCEIVER) IS DESIGNED)

l
! '

SPECIFICATIONS

Military

IDENTIFIER TITLE COMMENT

MIL-A-8421E Air Transportability
19 September 1973 Requirements, General

Specification for.

; MIL-C-60126 Castings, Classification and
9 September 1967 Inspection of

|
| MIL-C-45662 Calibration Systes

9 February 1962 Requirements

MIL-E-5400P Electronic Equipment, Airborne,
3 2 July 1973 General Specification for

MIL-H-46855A Human Engineering Requirements
2 May 1972 for Military Systems, Equipment

and Facilities

MIL-P-90246 Packaging, Handling, and;
' 6 June 1972 Transportability in System /

Equipment Acquisition
,

| MIL-P-23377C Primer Coating: Epoxy-Polyside
Amendment 2 Chemical and Solvent Resistant |

26 August 1969 |

MIL-S-8516E Sealing Compound, Polysulfide
Notice 2 Rubber, Electric Connectors and

*

29 September 1972 Electric Systems, Chemically
Cured |

MIL-S-23586C Sealing Compound, Electrical
Amendment 3 Silicone Rubber, Accelerator
2 March 1973 Requir'ed

i

MIL-T-5422F(AS) Testing, Environmental,
30 November 1971 Airborne Electronic and

Associated Equipment

- MIL-T-23103A Thermal Perf ormance Evaluation,
k,. 29 April 1971 Airborne Electronic Equipment

and Systems, General
Requirement for;

;

4
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Appendix A js

Page 2
,

a

STANDARDS.

Military
,

IDENTIFIER TITLE COMMENT

MIL-STD-1098 Guality Assurance Terms and I4 April 1969 Definitions,

iMIL-STD-129H' Marking for Shipment and I1 July 1980 Storage

MIL-STD-202E Test Methods for Electronic
16 April 1973 and Electrical Component

Parts, The

'
MIL-STD-781B Reliability Tests:

1Notice 1 Exponential Distribut[on |

28 July 1969

'~
MIL-STD-794D Parts and Equipment,
Notice i Procedures for Packaging and
25 May 1973 Packing of

a

MIL-STD-810C Environmental Test Methods
10 March 1975 j,

MIL-STD-882 Systen Safety Program for
15 July 1969 Systems and Associated Sub-

systems and Equipment;
Requirements for I

i

MIL-STD-1472B Human Engineering Design
31 December 1974 Criteria for Military Systems,

Equipment and Facilities j
!

MIL-STD-1522 Standard General Requirements ,

1 July 1972 for Safe Design and Operation I

of Pressurized Missile and Space
Systems

,

,

--.
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OTHER GOVERNMENT ACTIVITIES4

,

U.S. Air Force

IDENTIFIER TITLE COMMENT

AFOSH Standard 161-10 Health Hazards Control f or
30 May 1980 Laser Radiation |

Naval Electronic Systems Cossand

NAVELEX INST. 5100.12 Navy Laser Hazard Prevention
8 February 1980 Program

McDonnell Aircraft Corp.

A3376A F-18 Vibration, Shock and
10 October 1976 Acoustic Noise Design 1

Requirements and Test Procedures
- for Aircraft Equipment

A3377A Technical Requirements for
7 April 1977 Structural Design on F-18

*Subcontracts

A3380 F-18 Subcontractor
23 February 1976 Maintainability Test

Standard - Avionics

A3382A F-18 Test Compatibility
30 August 1976 Design Requirements

A3699A F-18 Test Requirements Document
27 August 1976 and Test Flow Diagras,

Requirements for

A3710 Material and Process Require-
20 February 1976 sents for F-18 Subcontracts

A3806A F-18 Reliability Design Guide-
30 July 1976, lines - Nonavionic Equipment

A3807A F-18 Reliability Design Guide-
30 July 1976 lines - Avionic Equipment

I
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OTHER DOCUMENTS

IDENTIFIER , TITLE COMMENT

ANSI Z136.1-1990 American National Standard
,

for the Safe Use of Lasers '

,

.

4

1

)e -

i

)

>

'

i

a

b

,

s-



9*

* F

|

|

APPENDIX B )

LASER TRANSCEIVER .

ENVIRONMENTAL CONDITIONS |
AND I

QUALIFICATION TEST
REQUIREMENTS
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i
I

(EICERPTED FROM FORD AEROSPACE CORPORATION |
PROCUREMENT SPECIFICATION FOR '

THE LASER SUBSYSTEM)
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3.2.5 Environmental conditions. When installed in the pod, the LTD/R
shall meet all the performance, life, and reliability requirements of this 1

specification when the pod is subjected to any natural combination of environ- !
i mental service conditions specified in HIL-E-5400 as modified herein. j

I$

3.2 . 5.1 Tempe ra ture-altit ude. The LTD/R shall withstand the
temperature-altitude requirements of NIL-E-5400 for class 2 equipment. Thei LTD/R shall meet all performance requirements in all operating states at
altitudes up to 25,000 feet and in the STANDBY state at altitudes up to

;

50,000 feet.,

3.2.5.1.1 Pressure change rate. The LTD/R shall withstand climb and'

dive rates of 60,000 feet per minute.
1

4 3.2.5.2 Vibra tion. With all WRAs counted to simulate mountings within
the pod, the LTD/R shall perform as specified herein during the following per-| formance level vibrations and after the following endurance level and gun-r
firing vibrations. The vibration inputs shall be applied to the mounting'

locations of the equipment, except as noted in 3.2.5.2.lb. The orientationaxes shall be as shown on drawings 260069 and 151198.
P

3.2.5.2. Laser power supply I?RA vibration.
|

a. Low !requency sinusoidal vibration (5-50-5,Hz):

(1) Pe r ance level vibration as shown in figure '

5. Th erformance level vibration shall consiste of 30 mi es of cycling in each axis of the
- three ortho al arcs at 7.5,sinutes for each 5
; to 50 to 5 Hz ele. In addition, two 5 minute
i dwells shall be rformed, one at 30 Hz and one
i at 44 Hz, in both lateral and vertical direc-

tions. No dwells sha be performed in the
longitudinal direction. ,

'

(2) Endurance level vibration as own in figure 5.4

The endurance level vibration s 1 consist of 30
sinctes of cycling time in each o he lateral
and vertical axes at 7.5 minutes for ch 5 to 50 '

i
to 5 Hz cycle. Two 30 minute dwells s i be per-
formed in each of the lateral and vertica

-

axes*

at 24 Hz and 42 Hz. In the longitudinal di -

tion the cycling time shall be 60 minutes and e
30 minute dwell shall be performed at 42 Hz.

.

d
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] b. High equency randoe vibration (50-2000 Hz):

|{ (1) Vert ,1 axis: Ibe specified vibration of figure 4

6 shal ir+;;. at the power supply sounting |

} points. e input may be notched as required so
j that the p r supply hard point in-axis response

at the power upply/ fixture interface does not.

exceed the lev shown in figure 6. Test time,

durations shall 30 minutes at the performancej'
level and 120 minu at the endurance level.

(2) Lateral axis: The spe led vibration of figure

} 6 shall be input at the er supply mounting
points. The input say be ched as required so

{ that power supply hard point. axis response at
i the power supply / fixture inter e does not ).

| exceed the levels shown in figure except that
'

; any_ resonant response in the 150-2 He f requency
2band shall be controlled to 1G /Hz ma sua.

| Test time durations shall be 30 minute t t'he
performance level and 120 minutes at the ur-< -

| ance level. '

I
'

c. Ctafiring vibration: As shown in figure 7. ]
, -

! 3.2. 5.2.2 LTR vibration. ;

a. Low f requency sinusoidal vibration (5-50-5 Hz):
! *

j (1) performance level vibration in the vertical and

! lateral axes as shown in figure 8 and in the
!- longitudinal axis as shown in figure 9. The
i vibration shall consist of 30 minutes of cycling

time in each axis at a cycling rate of 7.5 min-,

| utes per 5 to 50 to 5 Hz cycle. In addition two
j 5 minute dwells in each lateral and vertical axis
! shall be performed at 30 Hz and at 44 Hr. In the

! longitudinal direction the vibration shall con-

! sist of 30 minutes of cycling time at the level

; of figure 9.
!

! (2) Endurance level vibration in the vertical and
j. lateral axes as shown in figure 8 and in the

j longitudinal axis as shown in figure 9. The
vibration shall consist of 30 minutes of cycling

time 'in each of the vertical and lateral axes at
a cycling rate of 7.5 minutes per 5 to 50 to 5 Hz

' cycle. Two' 30 minute dwells shall be performed
1 at 24 Hz and 42 Hz in both the vertical and.

i
< .
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alteral axes. In the longitudinal direction the
cycling time shall be 60 minutes and one 30 min-
ute dwell shall be performed at 42 Hr.4

b. High frequency random vibration (50-2000 Hz):'

As
shown in figure 10 in both the vertical and lateral1

axes for 30 minutes at the performance level and 120'

minutes at the endurance . level. |

; c. Cunfiring vibration: As shown in figure 11 and as I
! *

specified in 4.3.2.3c.

3.2. Shhoc k.

3.2 . 5. 3.1 ock. The LPS shall withstand shocks of the followingmagnitudes, pulse shape ad pulse durations. The shocks shall be appliedindividually in both direc
lateral and longitudinal) withs of each of three orthogonal axes (vertical,
within the F-18 FLIR. e equipment normally mounted as installed

15g peak, half sine pulse, a durationa.

b. 7.5g peak, half sine pulse, 30 as d tion
e

Eighteen shocka total shall be applied, 3 in each direct of each axis. Two
of the 3 shocks in each direction shall be as described in a.remaining one shall be as described in b. ve, the (' ,

\
3.2. 5.3.2 LTR shock.

magnitudes, pulse shapes and pulse durations.The LTR shall withstand shoe)s of the followingThe shocks shall be applied'
individually in both directions of each of three orthogonal axes (vertic' al./
lateral and longitudinal) with the axes as defined in Drawing 260069.

Lateral and Vertical Axes:

lig peak, half sine pulse,17 as durationa.

b. 16g peak, half sine pulse, 30 as duration

Longitudinal Axis:

22g peak, half sine pulse,11 as durationc.

d. 103 peak, half sine pulse, 30 as duration '

Eighteen shocks total shall be applied, 3 in each direction of each axis.
of the 3 shocks fu each direction shall be "a" or "c" as appropriate and one

Two

of the three shall be "b" or "d."

.

-
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3.2.5.4 Humidity. Humidity conditions in accortlance with paragraph
3.2.24.4 of MIL-E-5400 shall be applicable. he equipment shall be designed

, to withstand humidity tests in accordance with procedure 4.4 of HIL-T-5422 or
j method 106 of MIL-STD-202.

3.2. 5. 5 Salt fog. Salt fog condittoos in accordance with paragraph
) 3.2.24.9 of MIL-E-5400 shall be applicable. he equipment shall withstand
| salt fog tests in accordance with procedure 4.5 of MIL-T-5422 or method 101 of

MIL-STD-202.

3.'2 . 5. 6 Explosion. Explosion conditions in accordance with paragraph
3.2.24.10 of HIL-E-5400 shall be applicable. he equipment shall withstand
explosion tests in accordance with procedure 4.6 of MIL-T-5422 or method 109
of HIL-STD-202.

32.5.7 Sand and dust. Sand and dust conditions in accordance with
paragraph 3.2.24.7 of MIL-E-5400 or method 110 of MIL-STD-202 shall be
applicable.

3.2.5.8 Fisig us. Fungus conditions in accordance with paragraph 3.2.24.8
of MIL-E-5400 shall be applicable. he equipment shall withstand fungus tests
in accordance with test procedure 4.8 of NIL-T-54I2 or method 508 of MIL-STD-
810 except that in lieu of such testing certification of the use of only non-
nutrient material in accordance with requirement 4, paragraph 3.2 of MIL-STD-454
shall constitute compliance with the fungus environmental design requirements../

3. 2 . 5. 9 Acoustic noise susceptibility. When installed in the pode the
LTD/R shall meet the specified performance requirements when the pod is sub-
jected to acoustic noise in accordance with MIL-STD-8f0, method 515.2, pro-
cedure II with the following modifications:

Frequency spectrum: MDC A3376 Zone 7 including the entire octave
band spectrum indicated therein

Overall external Endurance 160 dB
acoustic levels: Performance 154 dB

Exposure times: Endurance NDc A3376 45 min
Zone 6

Pe rformance 30 min

3.2.5.10 Design loads.

3.2.5.10.NPS design loads,

s. Norma sting and limit load factors. he LPS
shall meet al eformance requirements of this speci-
fication during ap ation of normal operating and
Limit load factors..

~
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j al operating and limit load factors (g)

Conditio Vertical 1/ Longitudinal 2/ Lateral 3/

A 8.4 +1 - -

j B -4.6 II - ' - '

C 6.0 Il +2.2
i D 6 I5.4 II.8' E 4/ +10. +IO.0 +IO.0

$ b. Ultimate load factors. e LPS shall withstand ulti-
*

! mate load factors with no ilure of the structural i!
supporting elements and the S shall reesta in place. |

: Distortion and permanent set a permitted, and LPS
;' operation is not required duri e af ter application

of ultimate load factors.
'

i Ultimate load factors (g)

i Condition Vertical 1/ Longitudinal _ Iateral 3/

A 12.6 +1.5 -

8 -6.9 II.*3 I-

C 9.0 II.5 3.3 )
D 8.4 +8.1 + 8 l

_I5.0 _IS.E _4/ _15.0+ + +
,

3.2.5. 10.2 LTR design loads. '

a. Normal operating and limit load factors. * D.e LTR |

shall acet all performance requirements of this spect ,
fication during application of normal operating and
limit load factors.

Normal operating and limit load factors (g)

Condition Transverse 1/ Longitudinal 2/

A 8.4 +1
a 5.9 75.4
C 3_/ +10.0 +IO. 0

Notes : 1/ Forces f roe positive vertical load factors act down on the
ai rcraf t.

2/ Forces f roe positive longitudinal load | factors act af t on the
ai rc ra f t.
3/ Forces f roe positive lateral load factors act toward the port
side of the aircraf t.
4/ Load to be applied to only one axis at .a time.

.
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b. Ultimate load factors. The LTR shall withstand ulti- '

este load factors with no failure of the structural
supporting elements and the equipment shall remain in
place. Distortion and pervanent set are permitted,<

and equipment operation is not required during or
af ter application of ultimate load factors.

Ultimate load factors (g) .

* Condition Transverse 1/ Longitudinal 2/
4

.

A 12.6 +1.5
8 8.9 +8.1

! C 3/ +15.0 +I5.0

3.2.6 Transpo rta bility. The equipment shall be ef ficiently transportable
by all, modes of transportation to permit employment, deployment and logistics,

J support. The transportability requirements specified in MIL-A-8421 shall be a
consideration in equipment design. The equipment shall provide ease in

*

handling, l' ading and securing.o
i

| 3.3 Design and construction. Design and construction of the equipment
shall conform with paragraph 3.2 of HIL-E-5400, exaept as otherwise specified4

, herein, and shall be such that the equipment shall meet all requirements of
i this specification, with special effort to assure inherent reliability, so

that the equipment will consistently and repeatedly perform as specified. The,

design of optical systems shall be, as a minieue, in accordance with practices
{ and guides found in MIL-HDBK-141. The manufacture and assembly of optical
. components used in this system shall be, as a minimus, in accordance with

MIL-0-13830.. ,

~
'

3.3.1 Materials, processes and parts. Materials, processes and parts.

| shall meet requirements of section 3.1 of MIL-E-5400, or sections 3 and 4 of
report MDC A3710 in the case of the structural applications defined in 3.2.2.3
herein. For all other parts / equipment not designated in section 3.1 of MIL-4

E-5400, the Ss11er's practice and control shall be subject to approval by
FACC. All nondestructive testing (NDT) shall be accomplished in total compli-4

; ance with MCAIR NDT requirements at FACC approved sources. Seller's practice

'

Notes: 1/ Forces f ros positive vertical load factors act down on the
aircraf t.

2/ Forces f rom positive longitudinal load factors act af t on the
aireraft.

3/ Forces f rom positive lateral load factors act toward the port
g side of the aircraf t.

.
.
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| static t t of the castings to 225 percent design limit load or Seller's I
j stress an sie showing a margin of safety greater than 1, where margin of
j safety is e uted as follows:
3

j F
"

Margin of Sa ey = ~I 11F.S. x C F. x e

| where: F, Material Ultimate Strengthg

|
*

e = De an Limit Load Stress

: F.S. - Factor f Safety = 1.5 j

! C. F. = Casting Fa o r = 1. 5
) (Per specif tion leC A3377, para. 3.1.10.1)
1
i 3.3.1.3.6 Parte derating. Elect nic parts shall he derated in accor-
; dance with the applicable derating facto of table IV. The Seller shall

I.
apply the derating factors based on the fo owing:

| Equipment Cooling condition

!
! LTR Standard c ling at an inlet air
: . temperature 125 degrees F and air
! flow rate of G. Ihn/ min, sea level
; altitude. :
4 !

j LPS Standard cooling at intet air
i temperature of 120 de es F and air |

{ flow rate of 0.70 thn/n sea level |
| altitude. |

! !
! Specific deratings used in the Seller's design shall be identified a I

] included in the Reliability Stress Analysis and Frediction Report SDRL ata
'

; item. Any Seller exceptions to these part deratings must he justified i tha t j
- report and shall he subject to FACC approval.

; 3.3.1.3.7 Internal wiring. Internal wiring shall meet the requirements

j of MIL-STD-454 requirement 69, and shall he selected in accordance with r. port
j MDC A3374
|

j 3.3.2 Electromagnetic interference and empatibility (DtIC). The LTD/R
1 'shall comply with the requirements of 'tIL-STD-461A notice 3 to the extent
i specified herein.
!

$ CE03 Power Line conducted 20 kW to 50=tne
j Primary Power Leeds,

,

! |

i
.

.
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! CE04 Control and Signal Leads
I

CS01 Conducted Susceptibility 30 4 to 50 kHs
j Frimary Power 14 ads

CS02 Conducted Susceptibility 50 kHz to 400 MHz
j Frimary Power Leads

CS06 Spike Suscepethility 10 ssee,100v ' peak
-

j Primary Power Leads.

e

; RE02 Radiated Entssion 14 kHz to 10 CHz
i

RS03 Radiated Susceptibility:

14 kHz - 35 *tMr 10 V/n
35 MHz - 10 CH: 5 v/n

RSO2-2 Magnetic Induction Field

RE0I The LTD/R shall not generate more than 20 nv into
a 6 turn 5 inch diagter loon positioned plane
parallel to and 1 inch away from any oosition
from the external surface of the LFS, LTR and FFN
cases.

Spike Entssion: Spikes (transients of duration less than 500 (
microseconds) generated by the equipment shall
not exceed the following, values when seasured
f rom the base of the transtent.

a. 115 VAC primary power lines plus or minus
60 volts

Notes: 1. Laser Arm /Ftre circuits shall have a etntmum o'f 6 dB safety
factor for CS01, CS02, CS06, RS02 and RS03

2. The Ilmits of Method RS02(a) and (b) shall apply except that the
voltage spike for part (b) shall he 400 volts across 5 ohns.

3. RS03 shall include CW and worst case modulation.

3.3.2.1 Crounding reclutrements. The external grounding system of the
equipment shall be compatible and consistent with the following F-1A FLIR pod
grounding scheme. All 'JRAs and the FFM shall be grounded in such a manner as
to prevent' ground loops and common ground returns for signal and power cir-
cuits, provide effective shtelding for stanal circuits, ntntntre EMI, and pro-
tect personnel from electrical hazards. The following shall apply.

"

1644S 54
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! 3.4.1.5 Access cover fasteners. A mieleue nusber of positive, quick-
| release, self-locking, captive fasteners shall be provided for all covers
: employed at Organizational and Intermediate level asistenance for pod /WRA

replacement and internal access.

3.4.2 Maintenance tool control progree. The Seller shall perform a4
!

detailed analysis jof the salatenance tasks to be performed on the equipment to7
'

determine all tools necessary and sufficient for each maintenance task per-
| formed. A detailed matrix listing each tool required resulting from the
j analyses and detailed drawings of silhouetted tools used to perform the
j esintenance task shall be submitted in accordance with the SDRL.
1

1 3.5 precedence of requirements. In the event of conflict between
,

requirements specified herein, the Seller shall notify FACC of the conflict,;

; sad FACC will determine precedence.
: 1

;

| %. QUALITY ASSURA>CE PROVISIONS
1
~

; 4.1 Cene ral. The Seller's quality assurance program shall be structured
; la accordance with the criteria and requirements established by the purchase
i order, this specification, the statement of work and the SDEL for appropriate
i levels of equipment to be designed, developed, evaluated and delivered. The
} quality assurance terms used herein shall be in accordance with MIL-STD-10%.

Ford Aerospace reserves the right to test at test conditions other than those;

; called out in section 4 of this specification. These other test conditions
j would be equivalent or less severe in their resultant heating effects than
! conditions specified in section 3 of this specification. Systes performance
4 in accordance with this specification during and af ter such testing is
4 requi red.

,
i

j 4.1.1 Responsibility for inspection. The Seller is responsibt'e for the
performance of all inspection and test requirements specified herein. Unlessi

j otherwise specified,' the Seller may use his own facility or any other facili-
ties acceptable to FACC. FACC reserves the right to perform asf inspections
set forth in the specification when such inspections are deemed necessary to

7 assure suoplies and services conform to prescribed requiremests.
,

; 4.1.1.1 Instruments and test equipacnt. All instruments and test equip-
i sent used for inspection and testing shall conform to MIL-C-45662. j

i |

} 4.1.1. 2 Test procedures. The procedures and methods for performing all
j tests specified herein shall be prepared by the subcontractor and approved by
i FACC prior to submission of the equipment to these tests. FACC reserves che
! right to require additional tests as deemed necessary to determine compliance |
} to the requirements of the detailed specification.
t

:
!

$ .

i
;
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l 4 .1.1. 3 Classification of inspections. n e inspection requirements
| specified herein are classified as follows:
:
"

a. Burn-in (4.1.2.1)
i

b. Qualification laspection (4.1.2.2)

c. Quality conformance taspection (4.2)
i
| 4 1.2 Special tests and examinations.

; 4 .1. 2 .1 B uru-in. Each LTD/R shall be subjected to burn-in prior to
j quality conformance inspection.

| 4 .1. 2.2 Qualification laspection. Qualification inspection shall con-
sist of verification of all the requirements specified herein by the method

'

i specified in table VI. Unless otherwise specified, one LTD/R shall be sub-
! jected to qualification inspect. ion subsequent to burn-in.
)
I 4.2 Quality conformance inspection. Quality conformance inspection

shall consist of verification of the applicable requirements listed in table.

'

VI, as specified in 4.3, and shall be perfocued,po all LTD/Rs offered for
acceptance under this specification.,

!

|r 4.2.1 Rejection and retest. Equipment which has been rejected during
s test may be reworked or have parts replaced to correct defects. Befors (subjecting to retest, all rework must be accepted and corrective action \ *

e s ta blished.

4.3 Test methods. Test methods not specified herein shall be developed
by the Seller and subject to. approval by FACC. He specified test methods
shall be as follows:

4.3.1 B ura-in. Conduct at least six burn-La cycies on each LTD/R
according to figure 12 and test level F of MIL-STD-781. If the last two
cycles are not failure free ~, bura-in cycling shall continue until two
consecutive failure free cycles have been accomplished. RCP 26B

4.3.2 Environmental tests. Performance tests shall be conducted under
laboratory environments which simulate the aircraf t-induced and natural clima-
tic conditions to which the equipment will be subjected during service usade.

,

nese tests shall be conducted under the aisulated, environmental conditions |
specified in MIL-T-5422 as modified below, and in accordance with the approved |

test procedure. Fixtures to simulate the pod, optical bench and/or FEC inter-
faces may be used to facilitate conducting these tests and to model the
environmental exposure of the equipment as installed 'within the F/A-18 FLIR '

pod. Design of the test fixture shall be approved by FACC. He tests shall
be suf ficient to demonstrate the performance requirements of this specifica-
tion. Uni,ess otherwise specified herein, temperature shock, bench handling,

( 1644S 64
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drip proof, watertight and drop tests of MIL-T-5422 che11 not be required.
' The following tests shall be performed:

Electromagnetic interference and compatibility (EMIC)a.

b. Temperature-altit ude

c. Vibration

*d. Shock

4.3.2.1 Electromagnetic interference and compatibility. The require-
ments of 3.3.2 shall be verified by test in accordance with MIL-STD-462 as,

' modified by 3.3.2, this paragraph and 4.3.2.1.1. The Seller shall demonstrate
a 6 dB margin of safety in laser arm and fire circuits during performance of
CS01, CSO2, CS06, RS02, and RS03 tests (see 3.3.2). RS03 testing shall be

| performed to the limits and frequency ranges listed below as well as the
requirements defined in 3.3.2. Corrective action to correct faults identified
during testing to the higher limits and frequencies listed below is not
required. Corrective action to correct faults identified during RS03 testing
to the limits of 3.3.2 shall be performed.

e

RS03 14 KHz - 200 NHz 20 V/m
200 MHz - 450 MHz 40 V/m
450 MHz - 1 CHz 20 V/m'

1 CHz - 12 CFe 40 V/m
2 CHz - 4 CHz 50 V/m
4 C Hz - 12 C Hz 100 V/m

12 CHz - 18 CHz 2 V/m a RCP 19A

4.3.2.2 Tempe rature-altit ude. Temperature-altitude tests in accordance
with HIL-T-5422 shall be required, ezcept that the test chamber conditions and
cooling air provisions shall be as specified in tables VII and VIII.

The LTD/R subsysten shall be tested as en assembly. After the LTD/R has been
fired during the immediately following nonfiring time required to achieve the
duty cycle of 3.2.1.1.17, the LTD/R shall be in the STANDBY or READY state.
Which of these states the LTD/R will be in is at the discretion of the Seller.

Thermal evaluation per MIL-T-23103 shall be accomplished during temperature-
altitude testing to the extent specified herein. Instrumentation conforming
to HIL-T-5422 and MIL-T-23103 shall be incorporated. Sufficient data shall be
recorded and analysed to evaluate the requirements of 3.2.5.1.

Step 1 - Cold storage test. Use step 1 of paragraph 4.1.2
of MIL-T-5422.

.

.

'
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1Step 2 - Cold start and cold operate test at sea level.
|

,

t To be performed in accordance with MIL-T-5422.. Cooling I
i air shall be provided in t.ccordance with Cround conditions |

specified in table VIII. . Cooling air conditions shall be,

;- stabilized within a period of 2 minutes. the LTD/R shall
) achieve the READY status within the warmup time require-
3 ment of 3.3.12. The above warsup test shall be repeated j
! two more times. Following the last .warsup test, the |l' chamber temperature and cooling conditions shall be main-

!
l . tained (table VII and VIII) and the LTD/R shall be oper-

!
{ sted for 20 minutes in the IBIT state at the duty cycle j
i specified in 3.2.1.1.17c. Satisfactory operation of the
i LTD/R in the IBIT state shall be verified. Temperature
} readings shall be recorded at one-minute intervals |

,

4 throughout all waruup and operating tests.
'
$

1Step 3 - Cold start and cold operate test at high '-

I altitude. With the LTD/R nonoperating, the test chamber
{ shall be stabilized at minus 54 degrees C and 70,000 feet j
! altitude. While maintaining this temperature, the alti-
; tude shall be reduced to 25,000 feet. When the test
; chamber has stabilized, the LTD/R shall be placed in the ,

j STANDBY: mode and provided with REDUCED co81f c.g per step 3 l

; of table VIII. The LTD/R shall achieve the A/,ADY state
. within the warsup time requirement of 3.3.12. The READY j!( status shall be maintained for a sinimus of 15 minutes. |
; Temperature readings shall be recorded at one-minute (*
,' intervals. <

Step 4 - Omit test. *
|

4 .

| Step 5 - High temperature storage. To be performed in
' accordance with step 5 of paragraph 4.1.2 of MIL-T-5422.
| |

; Step 6 - High temperature start and continuous operate
4 test. (For simulated ground operation.) Use step 6 of
4 paragraph.4.1.2 of MIL-T-5422 except stabilize the chamber

at plus 68 degrees C with the LTD/R nonoperating. Adjust,

cooling air to Ground conditions as specified for step 6a

in table VIII. The LTD/R shall be operated in the STANDBY4

: state during the first 10 minutes, and, thereaf ter, in the
; IBIT state at the duty cycle specified in 3.2.1.1.17c.
4

| The LTD/R shall be checked for satisfactory operation dur-
j ing the entire period of time covered by this step and the
4 results recorded. Temperature readings shall be recorded
j every minute during the first 30 minutes of the test and

every 5 minutes during the remainder of the test.

) .'d

P.

<
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Step 7 - Nish teoperature around start, transient operate
test and emergency coolina.

a. Ground start:

With the LTD/R nonoperating, the chamber condi-
tions shall be adjusted to those specified for-
step 7a in table VII. The chsaber cenditions and
equipment temperature shall be allond to stab 1-
lize. The cooling air conditions shall then be

* i

adjusted to the Ground values of step 7a in table i

VIII. Following 10 minutes of LTD/R operation in |

the STANDBY state, the LTD/R shall be operated in |

the IBIT state at the duty cycle erecified in
3.2.1.1.17c. After 1 hour of expo:sure, perforu
the thermal evaluation test of 4.2.3.2 of MIL-T-.

. 23103 for a s'.nimum of 1 hour. The critical parc
nazieue allowable temperature shall be 15 degrees
C below the rated temperature value reconsended by
the manufn turer. Temperature readings shall be
recorded every minute during the first 30 minutes
of the '.est and every 2 minutes thereaf ter.

b. Standard cooling:
-(

At the conclusion of the thermal evaluation test,
place the LTD/R in the OFF state and restabilize

the chamber conditions and equipment temperatures
as specified for step 7a in table VII.s The chas-

,

ber conditions then shall be adjusted to those
specified for step 7b in table VII. This change
shall be accomplished as nearly linear with time
as possible over a period of 0.5 plus 0.5, minus
0.0 minutes. The cooling air conditions shall be
adjusted to the standard values of step 7b in
table VIII. The LTD/R shall be operated in the
STANDBY or READY state during the first 10 sin-
utes; and operated in the FIRING state at the duty
cycle specified in 3.2.1.1.17a during the last 20
minutes of the test. Temperature readings shall
be recorded every minute during the test.

c. Eeergency cooling:

The LTD/R shall continue operation in the FIRING
state from step 7b, but the duty cycle shall be
changed to that specified for emergency cooling in
3.2.1.1.17b. The chamber condition.s shall then be,

adjusted to those specified for step 7c in table.

[ 1644S 67
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VII. his change shall be accomplished as nearlyi

linear as possible over a period of 0.5 plus 0.5,
! etaus 0.0 stoutes. He cooling air conditions
;

shall be adjusted to the emergency values speci-'

fled for step 7c in table VIII. H e LTD/R shall
be checked for satisfactory operation during the

1 60 minutes of this test step and the results shallJ

be recorded. Temperature readings shall be
| recorded every minute during the first 10 minutes
j and every 2 minutes thereafter.

,

{- Step 8 - Osit test.

j Step 9 - Oeit test.

Step 10 - Flight operation, transient at extreme altitude.:

i *

With standard cooling:a.

<

With the LTD/R nonoperating, the chamber shall be
adjusted to a temperature of plus 10 degrees C and

.

,

! a pressure sititude of 70,000 feet, ne chamber I
conditions had equipment temperature shall be
allowed to stabilize. He chamber shall then be

,

j adjusted to the conditions of step los of table<f VII. This change shall be accomplished as nearly
i

i linear with time as possible over a period of 2 ('; plus 1/minus 0 minutes. Cooling conditions shall
be as specified for Standard Mode in stpp 10a of
table VIII. He LTD/R shall be operated in the

i
i

STANDBY state for the first 10 minutes, and
operated in the FIRING state at the duty cycle
specified in 3.2.1.1.17a during the last 50 ein-

! utes of.the test. Temperature readings shall be
j recorded every minute during the first 30 minutes;

of the test and every 2 minutes thereafter.
;

b. With reduced cooling:
4

; With the LTD/R nonoperating, the chsaber shall be'
adjusted to a temperature of plus 10 degrees C and

i a pressure altitude of 70,000 feet. De chamber
:. conditions and equipeent temperature shall be
i allowed to stabill e. He chamber shall then be
! adjusted to the conditions of step 10b cf table
i VII. his change shall be accomplished as nearly* *

linear with time as possible over a period of 2
_ plus 1/minus 0 minutes. Cooling conditions shall
!

.
4

j . 1644S
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be as specified for Reduced Mode in step 10b of
} table VIII. The LTD/R shall operate under these

conditions for 60 minutes la the STANDBY state.
|

) Temperature readings shall be recorded every ala-
ute during the first 30 minutes of the test and

j every 2 minutes thereafter.

I

Steps 11, 12, 13 - Oeit tes'ts. '
r

i 4.3.2.3 Vibrettoa. The equipment shall be subjected to the vibration
i inputs 'specified la 3.2.5.2, applied to the equipment attachment points, using
| the following test methods and procedures:
i

Low frequency sinusoidal vibration (5-50-5 Hz): As3 a.

; specified la paragraphs 4.1, 4.2.2 and 4.2.3 of MDC
j A3376.,

I

; b. High f requency random vibration (50-2000 Hz): As
specified in paragraphs 4.1, 4.2.2 and 4.2.3 of MDC

. A3376 modified as required to comply with MIL-STD-810,
i method 514.2, procedure IIA for captive flight.

,

; c. Cunfiring vibration: The vibestion input levels shall
{' be applied sequentially along each of the three orthog-
|f(" onal axes of the ites under test. The excitation
j shall be accomplished in two parts as follows:
i
j (1) A sinusoidal cycling shall be performed at the
| 1evels specified in figures 11 and 42. The test
! time for the sine sweep sha11 be 1 hour per
1 axis. The sweep rate shall be as specified in
j method 519.2 of MIL-STD-810C.
|
; (2) Six resonance dwells of 5 minutes each along each
j axis as follows:
;

; (a) One in each of the frequency bands corre-
; sponding to plus or minus 10 percent of the
; first 4 harmonics of the gunfiring fre-
| quency. If no resonance is found in a f re-

quency bacd, the dwell shall be at the.

; center f requency of the band. .
.

( b) Dwells in the frequency range from 440 to
1000 Herts at the two sost significant

a resonant frequencies.
i

| 4.3.2.4 Shoc k. The equipment shall be subjected to the shock inputs
*

: specified Iq' 3.2. 5.3. Test methods and procedures shall be in accordance with
; paragraphs 4.1, 4.3.1 and 4.3.2 of MDC A3376 except as modified by 3.2.5.3.
.

i

t
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4.3.3 Reliability tests.

I

! '4.3.3.1 Reliability development. These tests shall be structured to
i identify high risk failure items which, if uncorrected, would cause the equip-

|

,

; eent to exhibit unacceptable levels of reliability during operational usage.
j 1he reliability development teste shall be conducted with' the LTD/R operated
! for 1000 hours esmulative time la the IBIT, READY, and FIRING states, here-

after referred to as on-time, faciuding at least 200 hours in the FIRING,

4

state, and per environmental conditions specified in 4.3.3.1, 4.3.3.1.1, and
4.3.3.1.2. The LTD/R shall be operated in the FIR.ING state not less than 12
minutes of'ctmulative time during each consecutive hour of on-time. IBIT

} shall be accomplished at the start and end of the on-time period of each |
| cycle. Prior to these tests, the equipment shall have passed the quality con-
! formance inspection of 4.2. Two LTD/R subsystees shall be tested and no more

than 60 percent of the total test on-time shall be accumulated on one LTD/R j; s6 system.
'

|'

4.3.3.1.1 Reliability development test environments. the LTD/R sub- '

} systes shall be subjected to thermal cycling to accordance with MIL-STD-781, I
j Test Level F, including voltage cycling per 5.2.4 of MIL-STD-781. Vibration

during theriaal testing will not be required. However, vibration tests as,

'

spe:ified in 4.3.2.3, both performance and endurance, shall be considered part
|

,

i of the reliability development' test and shall be per1% reed on one of the two I

; LTD/R subsystems exposed to the reliability development thermal cycling.
: Thermal testing shall be accomplished in blocks of 24 cycles that are dis-
i g- tributed as listed below. Cycle on-time durations shall be as follows: Cold
i sta rt, 30 minutes; thermal stress, 6 hours; hot start, 4 hours. Stab 111:stion (-j at the next starting temperature shall be accomplished prior to the start of

|
i each cycle.

I4

a. Cold start. 4 cyclass With the LTD/R non-operating, ',

i

}
adjust the chamber conditions to those specified for
step 2 in table VII. The chamber conditions and

j

: equipeent temperature shall be allowed to stabilize. |

|- The LTD/R shall then be turned on to the STAND 8Y state
and cooling air shall commence at the conditions

; specified in 4.3.3.1.2a.. After achieving warsup, the
: LTD/R shall be operated 'in READY, IBIT, and FIRING
! states consistent with the laser firing time

requirements of 4.3.3.1. '.

4

; b. Thermal stress: 16 cycles, per MIL-STD-781, test
! level F. No vibration testing shall be required. The
'

LTD/R shall be operated only during the hot cycle.
] Cooling air shall be as specified in 4.3.3.1.2b.
1 Af ter achieving warsup, the LTD/R shall be operated in
i READY, IBIT, and FIRING states consistent with the

laser firing time requirements of 4.3.3.1.
4

2,
.

t

!
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i c. Not start: 4 cycles. With the LTD/R non operating.
| adjust the chamber conditions to 60*C (140*F) and 14.7
! psia. The chamber conditions and equipment tempera-

ture shall be allowed to stabilize. The LTD/R shall
i than be turned on to the STANDBY state and cooling air
J shall commence at the conditions specified in |

,

4.3.3.1.2c. After achieving waruup, the LTD/R shall.

1

be operated in READY, IBIT, and FIRINC states consis-
4

tent with the laser firing time requirements of
4.3.3.1.,

.

4 .3.3 .1. 2 Coolina method. Cooling air conditions shall vary with the
-

test environment as specified below.

4 a. Cold start: Cooling air to the LTR and LPS shall be I

j provided in accordance with the Cround conditions for
.

,

, step 2, table VIII. Cooling air flow rates shall be
; adjusted to the required levels within 5 minutes
; (maximum) af ter equipment turn-on.

!b. Thermal stress: Cooling air shall be provided only '

during the heating period of the therust cycle. Cool-,

! ing air flow rates to each assembly shall be adjusted
to the levels indicated below within 5 minutes (maxi-j ,(- aus) after equipment turn-on; and then maintained

'

throughout the duration of the heating period. Cool-
j ing air temperatures to each assembly shall be
; adjusted f rom an initial value of -54*C (-65'F) to the
j levels indicated below as nearly linear wish time as
] possible over a period of 60 +10 minutes after equip- .
; sent turnon; and then maintained throughout the dura-' tion of the heating period.
l
<

Cooling air characteristics (thermal stress)

!. Assembly
* Assembly Flow Rate Inlet Temperature

(1b/ min +3%) (* C +2.8'C)
i

LTR 0.75 65 (149'F).

1

LPS 0.95 60 (140*F)4

4
1

i c. Hot start: Cooling air characteristics during the hot
i start cycle shall be as specified below. Cooling air

flow rates and temperatures shall be adjusted to the'.

i required levels within 5 minutes (maximus) af ter
equipment turn-on and then maintained throughout the,

{ ', duration of the hot start cycle.
1

,
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Cooling air characteristics (hot start)

Assembly
Assembly Flow Rate Inlet Temperature

(1b/ min ;t3%) ( *C +2.8'C)
i

LTR 0.75 60 (140*F)
' '

I LT- 0.0; 00 ';t0*T;

4.3.4 Butit-In-test.

)

4.3.4 Initial BIT assessment. These tests shall consist of inserting. |'

one at a time a group of simulated failures into the LTD/R. FACC shall l
; review and app ve the failures to he simulated. The failures to be simulated

and the method o simulation shall be nondestructive. The quantity of fail-
ures to be simulat shall he 118 The total quantity of simulatad fat'ures

'

*

shall he * distributed n a manner that is inversely pro'portional to each t(RA's
predteced MTBF. Durin this test, the number of undetected failuren shall not
exceed one. |

s

4.3.4.2 RIT analysts. he fatture detection and fat ture isolation cap-
abilities of the equipment sha he verif ted by engipeering analysis in accor-
dance with tne SDRL, with the fo outng acceptance criteria:

<- a. Acceptable RIT failur detection:

A- Au > 40 percent in Pe odie RIT *
.

A

*
a nda

l
I A- A b 2,98 percent in Initiated and riodle RIT

!
i

where:

'
I the failure rate of the complete equip nt

|
" MTBF, (set) where MTMF is the " predicted MTHF ro-

' provided in the Stress Analysts and Rella ilty
Predtet tons'suopiled under the SDRL.

Au - The f at ture rate of the untested portions of the
equipment.

a

l +

)
.

(
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Figure 8. , LTE low f requency (5 - 50 Hz) sinusoidal vibration test levels,
veitical and lateral ares

,

1644S 108

I



. . . . - . - . - - - - -

. . .

. .

|

|

AS149741H

I
!

5.0 .

42H

- | - 4g

~

- 3g
.

50Hz i

1
.

2.0 y, _ ,

-

30Hz.

- 1. 3g
- 1.2g

1.0 I^ _.

O
-

.9p
35Hz

2

a -

|s ~

14Hzg7
~

h
0.5 @

_
c ,

.

8*

0.2..

.15g

5Hz

| ,,| | |0.1 , , , , , , , , , ,

2 5 10 20 50

FREQUENCY (Hz)

* Figure 9. LTR low frequency (5 - 50 Hz) sinusoidat vibration
test levels, longitudinal axis

'(
i
'

109

E



. . . _ _ _ _ _ _ _ ___ _- _

..

..

AS14974 tit
0.1e

_ | . . j . .- . ;. .
. .. , . . . . _.. : . . g . l. .

..j...l..... ;. 1. . . !. .. . . f --. + . - ..,
i......-- - . . . . -

L. _ .-.. 4 .; ... . . . . .. : ..

]... -. t. .L_ 4 . .. ... _}e . . .!
-.-_ . _ . , - . - -

. . . . . .

- - -A.
._ _ . . ._.-.-}.-

. 1. .. _ . . . t . .. ! . . . _ .i...__1._ i
|

t I! i
.. .._... !... 5 .

.

i T.-_- _|._._.....-.: a . __ . _ .:..- ..- - _: p._ _ . .

; i i ! '-

i.

i
. .. .. .. e. . . .e . . . . _ _ .v.

., ,.. . ,. . j . .J.. . 24e. see
-

. . . . . _ . . ... -.., . - . . , . . _. ... . . . .

.

. . . .
g

, ,,

. . T..
$ $,. , .*

.,,. . .L =.

'.4.|
|i tes ! ENDURANCE l

*
*

- ..

! :
' : . , 220 : I. .

i6 .

p|
.. .... . s . .g. g .. .

j g |8 ! ! :. . 8.012 .

I j * i ;
,

i f |;. f , RFORMANCE
BA1 ( i M; .

E 0.01 --- - - 5
g

. . . 0.008 * -' .'' --- - -Fb. . - |
i .:. - - .

~
.

._7...,.. ..i-'~~~~. . . ' - . ' ~ . - . -
....4. .. . '-

-.
. ., _?_q . _ .

.

. . . . .
. . s s i

. . . . - L. . -_ .l.1;__ _ _ _ _ . . ;_ .
so -

. L.. ,( ~ e ;
.. _. .

_
.

e . !
' --g .+ .E

- -
|- i. .

a 8.005 t . e- + *..

a .

g . . . ...i
.

"
.

'
.00

. . . . .

e" i e
ese

E 8. .

a . ..

m
a
;: 100 130
.c
a
saa

d 0.001 - + -

u t. . 4 .
u
4 . . s. . . . . - .

.

. .

0.0005 -

. .

.

.

.

' '
Q.0001

10 28 58 100 500 1000 2000

FREQUENCY (Hd

Figure,10 LTR high frequency (50 2000 Itz) randois vibration
'. test levels, vertical and lateral axes

( 1644S 110

T



.. _ . _ . _ . .. _. . . _ . . . _.. . . . _ _ _ . _ _ _ . . _ _ _ . . .. _. .._ . , _ ,__

. . .

..

1

1
t

' (
AS149741H

"

.

i
a

s
a

s

.I

.

# 3

i

.

~
a.

m 2
$

-

+---- titr% FREO BAND 1
~

<
" .-

-

I ,t: ' |
|*

i - T j
I

;'
.'

! ||
I i ii

i l I i
I I I *l i I I I l

e
100 200 300 466 1000g

FRE QUENCY (Na)

.

9

Figure 11. LTR gunfiring vibration test level
,

(
1644S 111

,

- ._ _



_

.

#

AS149741H (
Cooting.

' Heating Period ' Period .
Coolinga , w ,

I'e riod' '

11 --
*

g \
s \
l ( Ay 8

I ) |Equipment, ( BITemp :

('C) I g,

\ \
t

i
g

d - 54 - -

1

Time

(- - - - Equipment Off)
a

Figure 12. Temperature - time profile for burn-in

A = The time interval for the largest thermal mass in the equipment to stabi-
lire at the high temperature in accordance with MIL-STD-7818

.

B - The time interval the thermally stabilized equipment is to be operated at
*

the high temperature (2 hours minimum).
,

When the equipment is not off, it sh.11 be operated in accordance with the
reliability duty cycle specificed in 3.2.3. The equipment shall be vibrated
in the most sensitive and/or severe vibration test arts for six 10 minuta
periods prior to temperature cycling. The vibration testing shall be perfor-
mance level random vibration per Figures 6 and 10. The final 20 minutes of
vibration must be failure free, with functional laser firing for 30 seconds in
each 10 minute vibration period. Nitial and final testing of the LTD/R in

!the firing state shall commence (1) 15 minutes af ter turn-on and (2) at the
|end of the heating period, respectively. During the 15 minutes famediately
1af ter turn-on, IRIT shall be conducted once each minute and the results shall
|be reported. Cooling air shall be supplied at the same temperature as the |

chamber only during the heating period. During equipment operation, cne air '

flow rate to the LPS shall not exceed 1.8 lbe/ min and the air flow rate to the ,

LTR shall not exceed 1.5 lbe/ min. Stabilization at icw temperature shall be '

in accordance with MIL-STD-7818 The laser firing rate shall be 20 pulses per
second. There shall be 3 minutes etsaulative lasing in the FIKING state every
operating hour. Operating time is time during which the equipment is not off. RCP 2E

,

.

|
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product assuranc e wht in are applicable unless empressly escle.ted in the '
8Purchase Order. and 5;acial 'rsd.ct assurance 8eguirener.ts whicn a n. l y

as destgaateo.

Offlklil0N5

A. fne teen 'purtness ..rder* ieans tne purchase order, subcontract or
other wr tt t en a greener' wlet t*e Seller in which this pro:edure
(0C/g0/017) is tavoked.

.. * . < . , . 6 e..see4... .a a . 6... .. .6.e v6 ..... o ,3 . -
purchase arder.

C. Tne term " Seller' ts as leftned in the condit taas of Percease o ,.
the purch a se. tf de r.

D. Inc. term " Customer" ceer: the Ot yer's lastediate casterer or f urther
cus*omers in the chata 3f supplj.

GENERAL REQUIREMLNTS

Unless ctherwise specified ir. the purchase order, the followf ag general
requirements apply:

PRCHIB11EO PRACTICE 5

1. UNAufM0Ellf0_RIPAl#1

Without fuyer's approval 5ellar a.ay shot repair by welding. Varing.
soldering or adhestnes. parts damaged or found to be feelty Juring
fahr 6caffam. Pafects te restingt me (%cgings shell ant he renateed
by any method unless auttert red ey the Buyer in wrt,ttng.

2. CH ARGE ..t h APPRCVED PROC ($1E S, MAf f RI AL5 CE PROCE048E5

Seller shall not change any process, paterial or procedure without
prior Buyer approval t' seca process. *aterial or procedvre was
originally Sut, ject to eptroval 'sy the payer. As to any product .''whicP has been setjected to Buyer or Custeser specified
qualtftcatter proccdures to qualify the product er to persit the
Seller tc become a quai f f ted scurce for the product, the feller
shall not change any pr scess, naterial or procedu'e from that bsed I

tc quellfy without pet $r r.otificattes to 8vyer and appro-a1 by
este.tuyer or the Customer. as 2rpropr

3. IMPROPER RE508MiffAL

Articles re'jected by the Royer and subseqvently resubmitted to the
Puyer shall be clearly aid troperly identlflad as resubnttted
articles. Se ll er's sh ipp t ag doc unen t thall contate a statenent
that articles are replaceeent er reworked articles and small also

- refer to tuyer's rejection dc;waent.

a. UNAUTFORISCD $UMMitfat or storaitilen PARTS

ISSUE AND MOD No. When the perchase order requires Buyer acceptance of flest
5eller small ut subatt parts hon a prodvetion,arun for

PflEPARED BY . ''' ' ' ' ''s p e c t i on
.

I tuyer in prine to Buyer's acceptance of such first article.

5. 80ilFICATIDh CF FACILITY CHaNGC

5eller analt not retecate any ; reducties, panefacturing and/o.-
prccess tig f a c'I t t le. h''n; per'ornance of the purchase ort;er.
witheut prceptij notifstag Puyer and af fording Suyer 44 epportunity
t r. e sas.t re suct. fi c111 t. t as car ccopliance with Opality fis s ura nc s

APPflOVED By " G*le'~'ats. ' S c ' '* d i n e n; etcessa y aprovals.
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issue DRAff Date 6.a.f.f;

| MOD RECORD
SHEET

at5P0nstalt tiv f ot conf 0aMAnCE
.1SS11E. ;

'

ne n s u ntilance, inspection nun tests aan by W asyn u MsSHEET
representattves at efther the Seller's er Buyer's f ac ti tty, nor theISSUE, seller's compliance with all applicable Product Assurance a e ttu t rem e n t s
shall reitete the Seller of the res pons stillity t6 furntsh items which
confors to the requirements of the p.archase order. I

p_0CUMfMTAfl0N

S e 8vyer may refuse to accept it ems .iel svered same- the purchase order
if the $eller feits to submit the certification. docunentat ion. t est
cate 3r repcrts specifted in the pur:gase order. .9pt unen t a t i o n

. G tseludes Buyer or Custcmers source taspectlen record whee such source
taspection is perforned.

CERTIFICATE OF COMPLI ANCf AbOIT

Certifications furnished under the terms ut the purchase order shall oe
sbpported by test records and data and are subjec' to audit by thehuyer. i

1

LOT SAMPttsf.

ine Suyer reserves the right to use MIL-STD-105 or equivalear sanpling
|slas for the acceptacce er rejectie. af supplies. '

Cosa(CflVE Action a[ QUESTS
*

,

ithen a quality problem exists, the Ruyer atti request corrective actio,
,

i

frop ' he Sal t er. Such recuests require tinely responses and shoule |
Incivde the following informatton: ar.alysis of ta'e cause of the
problen, statement of the actice taken, and the ef(cctivity ef the
action. When Correcttwe action is reqvfred f or 'Cys t em e r Tource
Inspected items, the supplier shall coordinate such action with the
Customer Ovality Assurance Representative asstened to his plant.

ACCESS TO FACILITIES *
*

Seller must identify (without disc 1cs tag proprietary information) the
latended use (by Seiler er Seller's suppliers) te perf arnar.ce et the
Furchase Grder of en ttte, esterial, componect or process with respect
to which access by sayer or Customer representatives for purpose of
quality assureece oy tr.spection test ce process surveillance is
proposed to be restricted. Such identtftcation shall oc made in
def ting to lluyer a!ong with Seller's quotation or ef ter to Svyer (or 'If
the proposed restricted access involves a supplier not known to $eller
prior to award of the purchase order, such uritten identificettoa shall
te made as soon as $eller actively considers award to such suppIler).
The written identificatf or shall state generally the basis for such
preposed restrfCted access (e.g. that the process levolves proprietary
informatton), and shall include a preposed nethcd of quality
contrcl/faspection by Super or Customer representattves which Salter
(cr the supplier) considers acceptatie. The absence of suci written
identiffcalon is a representation by 5eller that all itemsanJ processes are su(inctuding

~

tad items), noterials, c ors p on e n t s . bject to
faspectier./ test and quellty cartrol screelllance at all places and at .

reasonable times pelor to acceptance. If such writtec notification is
given, 5eller agrees to negettate prenptly and In geos f aith with Buyer~

for agreement on acceptable errengement for such inspection / test and
""' # ''" #*' '"'" ' " ' ' 'ISSUE AND MOD No.

PREPARED BY

l
!

-
(

1
,

APPROVED BY
'

.
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|SSUE, l

. _ $PECIAt PRODUCI ASSURAh(f Rf Quikifl M 8 } |
Id ~~~ ~~-

The following $pectae Produc' t. s s e r a n c e Clauses (SPAC) are a iSHEET
ISSUE. [~

_ r eav i ree e nt when specified by wet r# In the s;erchase order.--

t
a

~

184C.1 BUTER SOURCL IIt3PLCI10h

Ite6s to be Jeitvere: u r. d e r this perchase order require
inspection, testi or. sweeelllanceg by the toyer's Qua lity
Representative at the S e l l e r 's plent. Suff1clent advance
notice (t wo crit nr, days far local travel piws , travel t i sse ero
distant locaticn) must te gl ver, the Egyer to peralt schedullag
af snurre f a t p e r v l a r. , ?he teller shall antify the Sup er's jPutchestag departnen: .nen the produr.t is ready for 59'ver.e
inspeciton. Scarce tas;estion does not relf eve the Seller of

the responsInt11ty f s".'acepliance with all requirements of
,

1 this emechase order. E- .lesce of 5syer source taspection avst
acconpanj or be sheen on the shipping docueents (see
documentation above). The Buyer reserves the right of final
acceptance at Avye r's f e t t i t ty. Items swbattted weder this
Clause shall have p a s s er. Se l l e r's lospection.

A. In. process and rical lespection or tests or both are
reqvtred. Parts, assemblies, processes and tests are
suoject t i, af s t e l l es' inspection by the tuyer's Qu ali ty

; Representat've 6:rfar to assembly. test and/or delivery.
8. Final laspection ir tests, or both, by Suyer's Quality

f Represer. tat!=e are et. fred r,elor to delivery.
.

C. 19.crocess insputts. or issts, or both, by $wyer's
Ovality Rep <ese7tatte, creerequired prior to delivery.

58AC 2 SELLER'S QUAllit ConfRCL if5ftn
a

/ The Seller shall a6tatain , quality systea whics comp 8 tes, as
'

a niefevo re:wiremest. =tth the specification designated i

4 below. T h e $ e l l e r 's s y g e. e.1 shall Be s Jldect to audit by the '

Buye r's Qua li t y representstive. Walters to evality systec
! recutrements see tot vi?'e untess obta'ned in writing f rom

Gayer. 6

h. MIL-1 45Mt {tetest v.tster as at date of evrchese order)
2. M!L.Q-9959 Gatest *e.'sior as et date of purchase order)

,

1

senc*a cafMICAL Anis id95] CAL apM t )t >

4 The Seller shtll subntt a report as indicated hel3w (actual or '
'

typfCal) with each lot d* Saterfal shipptd. In the Case of a
" drop shipment * to etter than f ayer's plant, a copy cf the
report shall' also be s ota t tted, together with a copy of tne

_ _ _ _ _

pack f r.g slip, at ttee of shipnent.

i A. Actual Values Test 4 *J o ri
4 Ihe test recort she'l list actual test results obtained

fran en aratysts of representative samples of each I ct of' ~

matertal used tu f''i tels order. .

*

ISSUE AND MOD No. 6. Tr ical V a : :.. Test e gnrr
i PREPARED BY

Th e test rescrt small list the range of values within.
which the procerties (f notertal used to fill this ordef
fall.,

i

APP. ROVED BY

..... _ _ =
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13311
SHEET

-

t. With each shipment of items coe* red by this purchase
order. Seller shall seb.it a certtricate of conformence,

ISSUE. -{'J signed by a r e s p on s t a21 e representative. which shall
constitute a representattoo hy the Seller that:

1. Materials used are those.which have been spectfled by
Avyee and that tne iteos delleered were prodeced fros
materials for which Seller has on file reports of
chemical or p>ysical analys ts and any other required
evidence of conformance of such items to appitcable
spec 1ficatIons.

2. Processes used in the fahrtcation of itees delivered
were to compliance with applicable specif' cations
f orming a part of this purchase ceder.

3. The items ss delleered cceply with all spec f flCet t'ont
and other requf resents of this purchase order,

in Case of drop shipment, a copy of the above Certificate
shall be submitted df rect to Svyer at ttze of shipment.

3 By makteg shipnest under this purchase order, the $eller
automatically certt fles that the caterials (escept when
the caterials are fu-n1shed by the layer) dsed on the
articles shipped and tre processes applied to such
a*ticles comply with the applicable drawings and
spectffcations, the Seller agrees to retain objective
eefdence. including re oYds. of the tospections and tests
performed on the cottsa of penufacturing. testing,
laspecting. preserving. p s:kaging. and pacitag of sete

/ articles. Tnese records :ss?1 te made available to Buyer
for reftew upon request,

a SPAC.5 CUSTOMER $0URCE INSPECTION

1 Customer inspection is required artur ta sh'f pn ent fronj Sell e r's pl a n t. Upon recetpt oP this purchase order Seller
.

shall pronptly notify the ,estomer Representative hhc normallyr*

' services 5eller's plant. 'n order that app *opriate planning

i for Customer inspection can be acconplished. If the
i representative of the Customer inspection Of fice cannot be
! Iocated, the Buyer should be not1 fled tweediately. MOTE if

j the purchase order contalas esseettally tre sane prowlsf ons as
a Custoner las pection claus e (e.g. A5PR T.10 3.5( a )). Bayer

e

y nay designate this classe as arpitcable af ter award of thss
purchase order, witteet change in pflCe of schedule, even
though this clause was not designated as applicable at time of
sward. Likewise delettee of shis clacte af ter award shall not..

entitle Ruyer to a redvettog of p6cchase order price.

% PAC.6 SERIALIZATION

dith eacn shipment t%e Seller sheit subalt a legible copy
if stlig any serf allred pa*ts trd assenelles by part number.
withts the serialtred erd Ster shipped. No two part) having
t,he same paf t nueber (encer this purchase order or any other
purchase order) are to be identtited with the sese serial

e cords most be maintainedmunber unless otherwise spectflea, s

3 !SSUE AND MOD No. by the Seller. identif ying the settel e.unbers of ser talized

| PREPARED BY subasseabiles containeo in selteneMe end stees.~

'
A. f%e sertal numbers to be assigned by part nember are.

included ret th this rurchese order.

B. fee si,priler shell assign serial numbers to those parts.
.

assentlies and end steos required by this purchase erder

ps e to be serialized, or shall assten sertal aanbers to the
end items if this $ PAC.63 is applicable even' though t il e
partnase creer does not otherwise regatre sertaltratt en.

APP 110VED BY

.~ . _,
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SHlf ET 1rAC-7 lu1Pitil0N/TFST REPOAt
ISSUF. '

SHEET
'- Seller snail subatt .<ste es:t s h i p.t e n t a report for the

delivered epi i tcas or assenettes with the following
|ISSUE. | Inforcattog i n c 19 e e ,: as a aleta.4 part aseber, reviston

letter, moneactature, 6:i.rcnase order a6sber. l ot aca b e e, let )quality, les pectten sample s t re, chsrectertstles/paraneters
taspected and/or tested, f r.s p e c t i c a / t e s t data, queattty ;passed / rejected by characteristic, date of laspectice/ test and 1

signatsre/staop of Seller's inspecties/ test representattee.
If Ge/No-Go test method is used, test program avst be

-

fdentitled. la case af droa snipeent, a copy of the resort !
, shall be schrif tted direct tc 9 eyer at a tae of setpaeet. ;

1

SPAC.R Fla57 Aaf f Ctt TC5f /f uiPEC fl_0_$.

Boyer acceptance of ft/st article is required prior to the
production run. f%e first artiste shall be identiffed at4

such, tac 19 dias the purchase order eveber, part number and
part name. The Seller is re.f uired to:
A. Subatt the first art *cle for test /taspectica tc be

; conduc*ed at f e l t e r's f act t tty by the Euyer.
j 6. Sutalt the (8 55 arttele tc che 8 vy e r 's Receteing'

Inspection depa etment fer test /taspection by Buyer ati 8vyer's f ac t i t ty.

C. Submit the first art'cle to the t uy e r's Recetving
laspection derse'.nect togeper *tth dr,cuments showine data |representing aesalts of 5 e l l e r 's ffrst article |
test /inspectic.1 tecludtag actust fineaston se valve for
eac% sdectfted charactertstic,

es .

SPA *.9 SfLLER SUPplif0 INFORMATION

With the Initial shipnent. t%e 3eller saatt fornish at op cost
to the 8vyer two leC16te coctes of appilcable specifications,
drawings and/or catstestes ?r cat alotwo page(s) sufficient to
inspect and/or test tre ;rodut(s)*tpecified in the perchase
order.,

.,

SP&c.10 PRODUCT CetANGC APPRC 3

Without prior appro7el of Suyer og writing, tne Seller shall
not pake any changes le the fe!!awleg frem ene items accepted
by 8vyer under the Furc' ase Order and focad to be satisf actoryc
for their intendes eveposes c>snges la product design,
compositten, onfigi.*ation tescludtog foro, fit, function, or
later=Changeability), natertal fabricatlon, Seller's supplier,
place of eenef acture, cr evtside processteg. Setter shalt
flow down this requirem n tc set tee's sw;pi ters.

|

ISSUE AND MOD No.

MIEPARED 8Y

.

APPROYED BY
\
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MOD R ECOfl0
' SHEET l | 3.AC-Il Act contact

~

18 311 0.
he Se let shall nave sa ef f ect f u system of age control ofSHEET

4 tiens whose acceptabil'ty is flatted by age af the ites. f>=
ISSU E. - system *=st f aciude a method of ident s'ytas the age of seem

ite's and provisions f or the rot et ten of stock. Age control
of rvDDer goods shall conf ara to the requirements of MIL til-
1523 wriess otherwise srecif ted on' the purchase erder.

A. Seller s' hall show on each coetainer of eatorials heetag 4 |
I t alt ed or .s p ec t 't ed shelf itte (both seller's la plant

; ca9'.a f ners and containers in .ttch 44tertal is delt dered
*o 80yer) the cure or nanuf actere c4tc. e Af f ration date.1

lot or batch number Jr.d soecial storage and handitag
:enditions applicaele to the contents, this Inforeatloc
shall ne in additten to u.e norcel identification
reqwirenents of nase. part or code neeber, spectrication
avober, type. size, queattty etc. Special handling
comettions shall he recorded on cer*fflestions and
s%Ippleg doevaents covering the esterial as 1elivered to
8vyer. to additten to normal identificattom infornation.

6. It se lapte between cure or sanuf ac*uring date and date of
schecuted receipt by Buyer under the Pvechase Order shall
not esteed one-third of the shelf I f f e for the mete *lal
withost prior written wafver of tuyer as to each shipment.

PAC-12 NOTIFICAIl0N OF pE00t!CT_CHANGC

Frier to delivery. Seller rhall notify the anyer of any
significant changes la prodact design, f abrication sethods.
materialc or processlog f ree those used by $eller at tioe of
Seller's agotation or of f er to Buyer which resulted in tne

' Purchase Or G e r.

9AC 13 CUST0Mtt NCVID of QUALITY CONTROL On INSPECTION

i The S e l l e r's Cuality Control or laspectice Systen and
; 6 anuf acturing processes are subject to reeten, verification

a <. d analysis by authorized Custower Representatives upom
! >equest. \,

i

d8C-tJ etPORT Of 015CREPAhCV fot suna MAf talEt Rf vif tt

A discrepancy report is to be initiated ty the Seller for any
departure from drawings, specifications of other perchase

r erder requirements and ewst adequately describe swth
departeres, including a complete descriptio9 of tne cause and
corrective actice taken to preclude recurrence. The
discrepancy report shaII be subnftted to the B ey e r's
Purchasing departnent which will arrange for material review.

; A Copy cf the dfsCrepenCy report will be retvened tc the
Selle e, showing ca t er tal revien- acties taken. Seller shall*

f not ship a discrepant item *eperted on a discrepancy report
Withcot B uye r's concurrence.;

e

The Setter shall refer to the serial avr:ber of tee discrepancy4 - - -
' report of eacm shipping docuner.t which covers iter.s on the
j

__

*
$fsc' epa 9cy report. Items shippes on a discrepancy report
^6st te segregated from other ttees to otrnt; separate

.lSSUE AND MOD No. edectsfication to be maintained.
q PREPAflED BY

! -

,I
|
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APPROVED BY

-
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. : Pac-l'a FouN0*v CONTROL of CASI PARI $

""### ' ' * * ' '''''"I' '#4*'"' " ' ' ' " "'" I' '"''

SHEET (patterns or neulds) is meds,' " whee a change is made la gates,
tSSUE.

_

risers, cht:Is. os as castsrepe. or when a pattern is
transferred to a different sspol f er. Fcondry coatrol castings
shall De subattted to the Buyer ror review and approval as
required below, prior to tastation or c oa t t ee sti on of

j production. Foundry control castings are in addit t en to
pirrchase order and t ier qua r.t * t,> e g v e r e n en t s.

,

1

4 Ra J1 ogr as,h i c f il e of f ou.c.y i;artrol castlegs and tes t
reports shall be revteved aid soproved by the Buyer's
Quality Eepresentative and Cn e Se i n e r's radiographic

4

departeent or agency. dipplicats te filn and test reports
will acconpary fiundry control castings delleered to
Buyer.

I 8 Seller will cettver to Bo er a stalava of ese foundry

!| control casting, heat treated and straightened to the
casting drawfag requirentets for esanicatloa sad approvale

by the Suyer. Such ranting (s) shall be representative of
the foundry practices sad processes to be used for the

3 production castings.

C. Seller will subett a cartif: d ,tatenent of the test bar
mechanical preperties eith each f ecad ry control casting.
The test bar(s) must te ' rom tf.e sept nelt and heat treat

r grJry control :ssita1as the o

|| C. Seller will subst: a test! fled stateavat of chemica] I

I analysts cf the natertal used te the foundry control i
'

icasting showing the percentage of es ce. eleeset contained '

in the specimen.
if .

f. Radiographic f i l r# of fovndey centrol casttags and test !

],
reports shall accompany such cestings when delivered to |

j g
the Buyer for review and approvat at Svyer's f acility. ;

SFAC 16 CONTROL OF NONDESTRUCitvE TESilhG (NOT)
' '

i.

I' ltens requiring NDT snell ne s atnitted. ccaplete with part
drawing and cocument estsbitshing NOT requirement. to a
laboratory acceptable to 8vyer. Test results shall be
reported de writing to tne Rwye r, tdentifyf ag Lt:e laboratory
and the certifled technict as who'perf orned and/or evaluated,

jf, the tests. stoned by a responsible laboratory represe9tative. #

|4
An adequate tethod cf tientifyle.g the cross.ref erencing each

1 3
a-ray film e st,o s u r e, report acd i t e*a m i. s t be provided. When

:
parts are serialtred, sertal acabers must appear en the

; reports and film with the centrc! a p a t e r.

4. filntava radiographic redstrenents are incleded in the
3: purchase order e attached sketch.
Si

R. Redtogr6phic film cf each ist and other NOT results. .
'

'

f r.cludf ag f ewedry cont ro? N3?, sb a'l be Inspected by the
,, ,

tuyes et t es e tsuu:stv:y p o - r e e s ,. y t e. , eart prove t#
shipment. The Sell er s*.at t 4:* t fy the Svyer unen tt;e 'lle'

1% ready for revisw.

; ISSUE AND MOD No. C. ND? reports snall be suhttted with eact. shipment to the ;

PREPARED BY
Suyer a r.d shall inclute -ray finn when r e d s t,g e o ph i c
inspecttor is required.

.

J.;
APPROVED BY

4
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' '

tPM-It Contact or SPECI AL pe0 Cts 5Es
.|$SLIC

.

SHEE.T The Sell er mus t *>e approved by the f.wrer t o perfora required
s p e t. f a t processes or sust use special process supellers! |SSUE.. acceptabic to guyer. A list of such suppliers will be
P'o,1ded upon reques t. If the 5eller wishes to use svegliers

| not on such list, he should:resve'st autherlaation from the
| Bayer pr1or ta coria1taent to an valisted swppifer.

Special p r o c e.s s e s ladscated below require approval or
certtffratton of tre prctess e4stpoent and the procedures.
Certificatlee by a responsible representative of the Seller
stall be included with each salpnent. Certt*fcate shalls edicate all special processes perforned, app?tcable
speciflCJtlons (fnCIWd!99 Class, type grade, etC. 45

,

app'icable) and the name of spec?al pacessor(s).
Special processes

A. Castings / Forgings

9. Plating

C. Heat Treattag

D. Metal Joining

F. bef ace F t n t sn/ Coa t t sgs r i< e s t me s. r
e

F. Tes tins (NOT Chemica i t art ronner.t al, etc )

L. AJhts t,e f ondlag ar s 81astic ree-tcat tenf
h. Prtated Wa ring Board Fabricaten

1. Other, spectfled as
.

6
5Pa? 18 CONIBOL Of FORGING 5 '

.

t A. Th e Selle* shall furnish 8ajer for destructive
,! qualtitcettoa t e t t i n'J from first predettice run ene saeple: .
i forging represestative of all procestf ag used. Yhts testforging is in additics to the production quantitles.I required.

:|
2 Wfth each s h i pm en t , the Seller shall submit two testj

samples f ron each heat of nate*t al used 19 the sh f pment,i

i The sapples shall be suitable to nake speCleens Corforatng
|

to R.3 of rederal Test Standard ic 151, and be subjected
to the sane processtra the forgingt receive, factuotngworking sse heat treataents. '

_

C. he forgir.js shall be rade with a detschoole tan. The tab
shall not be removed until cosciettoe of all processing
laciudl% dea t trea tment. !%e tabs shall be re.goved and
stipcod -ith for91 es to the By er. Ine taas shall 'a e
identifled to caterlei heats ins neat treat lots. and I
shall include serta; avsbers when serialtration is
reqvfred.,

ISSUE AND. MOD No. sncolg luSPECTION AND,,f f 5T PL AN
PREPARED BY *

Th e f e ll e r s P.< I l p re pa r e a t inspert ian and test plan for the
i tiens Jellver*$ under this purchase o r t e r. Twc reproducible
| copies of tee plan shall se svoattted for Bayer approval aafsta e of thirty days pelar to prodectice.v: .

.

[I |A. the plar, shall taclude Idetet t f f cation of the item to be '

faspected or tested, neesveleg or test eqJfpaert to bc
;

esed, netted cf faspection (vis.eal, test colpment, gage.
APPROVED SY *tc)efi.

' ' " " ' ' f'* ' * * * "" ' "*'' ',,t, t. c).
4 t h e p l a *. shall cc9 tali the ope r a t t er.a t seq 6ence and

taspectien/ test p o l e. t ; in r e l a *. l o r. tc precurement.
,

anufattu'r as se ebly. t r e c t o s '. . s e t. Weil ery.

.
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- drawing acte.

6. 8ag and tag parts.

C. Tag parts. '

O. Identffy per procurement instri.ction requirements.

E. Identify parts in acccedence =1th MIL 5TO 130 (Istest
revision as of he date of e9rchese or.ter issu4nce).

; SPAC.21 TC5T SAMPLCS

The Seller shall furr.4sh to the 8vyer the test samples
required by this perchase o r c e r. The samples shall ebe
ladentified as "fest Sanples* with appit cable part acaber.
The test saeples shall be processed sins!teneously with each
batch or lot of parts. Seller's shipping docesent shall
ladicate part number, prccess, processer, batch /let nunber.

,

Test saaples are required foe foll etag sr.ecial processes

A. Case Hardente.g.

N!triding. C4rburtring, laduc t fia $tedentsg, flane
hardening, tuf triding, etc.

o e
8. Heat Treat.

t
C. Plating.,.

0, other, as.specified.
,

4 58AC.22 10T CORTROL AND MATERI AL TR ACf ASillTY '

1 - 6 i

! A. Items furnished under this purcnate order, pap ing list, !
,

|
certifications and other gap fcaele do:Unents nest be i

Identifled by nanaf acturf ag ?ct or 'Jatc5 number. Where '4

| ! laptactical to stamp 89dtetival parts Jue to slae or
i shape, the lot of batch nunher shall be s taoped on>

| tdantif3 feg tags or the snaitest unit package.

6. l'atertals usec mest be identified by lot sueber, material )
| type, specification and appif cable change number, heat.

)8. number etc. and traceable to the lot nuober(s) of
matert al(s) used. Traceabliity records shall be available

f
,

for reytes by the $ dyer's Rep *esentatives. '

t
__. SPAC.23 TOOL PR00flur.

| Tooltag required for praca tsoa under t t. l s parchase order is
__ subject to ecceptance by ton Sef er. (Se Se!!er shall notif y

| Suyer n r. e n tooling is read! fer Ins uction. Ac c e p t a n c e will
be contingent upon a q.antity s' resultant dimensional samples
laspected under survettlance of the Super's pepresentative at
the Seller's f acility or the Itens wtll te shipped to tuyer
for lispection when directsd by the tuyer. DimenstonalISSUE AND MOD No. samples are te be identt f tee with a tool nueber, j

PREPARED BY /.
$PLC.24 OROP $NIPMrftTS.

The material ordered heredr.fer *s to be shipped to ot%er than
the reyer's facilities. Copfes $f the Product Assurance data
requirep by this orde= shall rcccmpaay tne shtenent. In
additten, one copy of such date shall be esfied to the Buyer,

on the $4se day that shtones.1 is cede.

APPflovED BY
~

|
1

.

_
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- issue
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MOD RECORD
'

k SHEE
'

98C 15 $PfCIAL PROCESS 00CanthTATIOD
Jssuet

I'I''' ***'' '"''I# ''""'" ''' '*7*' ' ' ' ' ' ' ' ' ' * * * * * ' " ' ' ''
p r oc edu r e(s ),''I d e n t l f t ed in the p b r ch a s e ordar, which are toSHEET

(SSUE. be used in manufacture of each (of tereatty eucte ed rart to be
delivered under this purchase order. Sutt 8vyer approval 15
reqvfred prior to production.

18aC-26 ACCEPTANCE TEST Pa0Crouet

Seller shall prepare an acceptance test proceoure for the
ttees to be delivered under this purchase order, to liclude,
as a mininum, the equipmeet, sequence, ano steps necessary so
s e r f ere t>.e a cc e pt ance t e s t, the procedsre shall contain a
requireesnt f or recordlag, as a sint swo, the f ollowing data
(for s ubetss t oi to Buyer) part number, poet nane, r e t t s l o r.
lattee, perchase order number, sertal/ lot n e t be e. sequence
nunber, criteria neasured or tested, test results, test data,
and stgaatsre of Se l l e r's Inspectic.i Representative. Two
reproducible toples of the acceptance test procedere shall be
submitted for suyer's Quality Assuracce approvel at least
thirty (30) days prior to perfornance of the intt?al
acceptance test. Aay subsequent char.ge to the acceptante test
precadure reqvfres prior approvat of Bu)er's Quisty Ass stance
representative.

5?4C.27 fEST CUUIPMENT C(kTIFICAftoh'

All equipneat uted for acceptance testfeg of deliverable
products weder this purchase order shall be cer tified by the
Odyer (or the cognizant Custo#er egencyl crict to acceptance
testing of first deliverab*e lot er other q u e .a t t ty. Detatted
requirements stil be ticely requested f r c r. the Bbyer by

# Sell e r, s uct request te inc1dde a general descript ?on of the
equlonent to te certified and date !.y d%1th cert'itcation 15
n e e d e.1 to a old schedelt i np a c t.

I
i .
3
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ISSUE AND MOD No.

PREPARED BY
.

e

APPROVED BY

l
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'o,, UNITED STATES
8 NUCLEAR REGULATORY COMMISSIONa

s j WASHINGTON, D. C. 20566

\ ~"' /
0 6 1991

:

!

Mr. Bob Macare
Loral Aeronutronic
Ford Road
Newport Beach, CA 92658

I
Dear Mr. Macare:

,

Based on the information and data submitted in your letter dated April 2,1991, and
;

with enclosures thereto, we conclude that Model 117 and Model AN/AAS-38A Laser
IDesignators are acceptable for licensing purposes in.accordance with the conditions '

of the enclosed registration certificate (NR413-D-101-$'and NR-313-D-102-S.

,Please read over the registration certificates in their entirety and notify us immediately
|

; if there are any errors.
!

If you have any questions, please contact me at (301) 492-0511 or Steven Baggett at |
|

(301) 492-0542. |

Sincerely,

/W. Q
Thomas W. Rich
Sealed Source Safety Section
Medical, Academic, and Commercial

Use Safety Branch
Division of Industrial and Medical

Nuclear Safety
Office of Nuclear Material Safety

and Safeguards

Enclosures: As stated

t

~ | &) 0-
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Aeronutronic
~~-'" - -

.

Ford Road
Newport Beach, CA 92658 M250-91-P245

(714) 720-1700 )g ygg

U.S. Nuclear Regulatory Commission
NMSS - MAILSUP 6-H-3
Washington, DC 20555

i

Attention: Mr. T.W. Rich !

Subject: Registry Certificate No. NR-313-D-101-8
I

Gentlemen:

Per your telephone conversation with R. Macare' on February 27, ,

1991 concerning a change of supplier of the device associated I
!

with Registry Certificate No. NR-313-D-101-S, accept the
following as an update'to the existing certificate:

1. New Supplier of Device: Litton Laser Systems i
1

P.O. Box 547300
Orlando, FL 32854-7300

Old Supplier Was: Ferranti Defence Systems Ltd.
Laser Systems Group
Electro-Optics Dept.
Robertson Avenue
Edinburgh EHII 1PX U.K.

2. Distributor Name Change:

Was - Ford Aerospace Corporation
Loral Aerospace Corporation, AeronutronicIs -

3. Model Name Change:

Was - 117 Laser Designator
AN/AAS-38A Laser DesignatorIs -

A red-lined copy of the current Certificate of Registration is
attached to this letter along with change pages in order to
further clarify the required changes due to change of supplier.

Mour support in reviewing and updating the Certificate of

b/ b b) O UC 2-^
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%, UNITED STATES+

[ g NUCLEAR REGULATORY COMMISSION ,

,

i b 8 WASHINGTON, D. C. 20666 (

l
%*****/ DUN 0 6 7997

,

|
'

i

Mr. Bob Macare <

Loral Aeronutronic |
|Ford Road

Newport Beach, CA 92658 |

Dear Mr. Macare-
|

Based on the information and data submitted in your letter dated April 2,1991, and |
'

with enclosures thereto, we conclude that Model 117 and Model AN/AAS-38A Laser
Designators are acceptable for licensing purposes _in accordance with the conditions i

of the enclosed registration certificate (NR~313-D _101-fand NR-313-D 102-S. l-

.

|

Please read over the registration certificates in their entirety and notify us immediately |
if there are any errors.

; if you have any questions, please contact me at (301) 492-0511 or Steven Baggett at 4

(301) 492-0542. |

t

Sincerely,
i

/kl. f g'
Thomas W. Rich 1

!Sealed Source Safety Section
Medical, Academic, and Commercial

Use Safety Branch
Division of Industrial and Medical

Nuclear Safety )
Office of Nuclear Material Safety '

and Safeguards

Enclosures: As stated i

4

;

^ h0b 0-
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%, UNITED STATES+
8 NUCLEAR REGULATORY COMMISSIONo

D j WASHINGTON, D. C. 20556
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i.

Mr. Bob Macare
Loral Aeronutronic
Ford Road
Newport Beach, CA 92658

Dear Mr. Macare:
,

,

Based on the information and data submitted in your letter dated April 2,1991, and
! with enclosures thereto, we conclude that Model 117 and Model AN/AAS-38A Laser )

Designators are acceptable for licensing purpo.ses in accordance with the conditions .

of the enclosed registration certificate (NR413-D-101-fand NR-313-D-102-S.
,

Please read over the registration certificates in their entirety and notify us immediately
if there are any errors.'

If you have any questions, please contact me at (301) 492-0511 or Steven Baggett at
(301) 492-0542.

,

Sincerely,

M fM
:

Thomas W. Rich
Sealed Source Safety Section

-

Medical, Academic, and Commercial
Use Safety Branch

Division of Industrial and Medical
Nuclear Safety )

Office of Nuclear Material Safety
and Safeguards

I
4

Enclosures: As stated

i

!

:

f 4 ; 33J O Ljd / / /

!
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Aeronutronic
.

Ford Road
Newport Beach, CA 92658 M250-91-P245

(714)720-1700
A ril 2, 1991

U.S. Nuclear Regulatory Commission
NMSS - MAILSUP 6-H-3
Washington, DC 20555

Attention: Mr. T.W. Rich

' Subject: Registry Certificate No. NR-313-D-101-S

Gentlemen:

Per your telephone conversation with R. Macare' on February 27,
1991 concerning a change of supplier of the device associated
with Registry Certificate No. NR-313-D-101-S, accept the
following as an update to the existing certificate:

1. New Supplier of Device: Litton Laser Systems
P.O. Box 547300
Orlando, FL 32854-7300

Old Supplier Was: Ferranti Defence Systems Ltd.
Laser Systems Group
Electro-Optics Dept.
Robertson Avenue
Edinburgh EHII 1PX U.K.

2. Distributor Name Change:

Was - Ford Aerospace Corporation
Is - Loral Aerospace Corporation, Aeronutronic

3. Model Name Change:

Was - 117 Laser Designator
AN/AAS-38A Laser DesignatorIs -

A red-lined copy of the current Certificate of Registration is
attached to this letter along with change pages in order to
further clarify the required changes due to change of supplier.

Your support in reviewing and updating the Certificate of

5 D bl O NO - &"
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*M250-91-P245.
~

Pagt 2

Registration is greatly appreciated. If you have any questions,<

please contact R. Macare' at (714) 720-5008. ;

! Very truly yours,

.
. ,

, G. im Cashmer I
'

Contract Administrator
Navy Production Programs

.GKC:rp

I
:
<

E

I
1

4

.'
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1

|

I

|
|
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.
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# UNITED STATES[ i, NUCLEAR REGULATORY COMMISSION

h j
WASHINGTON. D. C. 20555*

8

k .... / ;;'l 9 1933

Mr. R. T. Enomato
Contract Administrator j
Ford Aerospace and Communications Corp.
Newport Beach, CA 92658-9983 )

,
.

'
Gentlemen: I

Based on the information and test data submitted by your letter dated
September 13, 1988, we conclude that the model 117 optical module design is
acceptable for licensing purposes in accordance with the conditions of the
enclosed certificate of registration, i

.

|

Please read over this certificates in its entirety and notify us immediately if |

4 there are any errors. )
If you have any questions, please contact me or Thomas Rich, 492-0511. My
phone number is,492-0542.

hO Sincerely,
.

(.
b*

de ..,c2' '~n
iggett5 eve

' ,'
Commercial Section

,

!

Medical, Academic, and Commercial
Use Safety Branch

Division of Industrial and Medical !

Nuclear Safety
Office of Nuclear Material

Safety and Safeguards

Enclosures:
Certificate No. NR-313-D-101-S

cc: Glenda Jackson w/ encl.
M - Macare

4

34296mno Ir
-
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%, L . RED STATES

[ g NUCLEAR REGULATORY COMMISSION
E WASHINGTON, D. C. 20656

+ w
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,

4

Mr. Bob Macare
Loral Aeronutronic
Ford Road>

Newport Beach, CA 92658
i
i Dear Mr. Macare:
1

Based on the information and data submitted in your letter dated April 2,1991, and
with enclosures thereto, we conclude that Model 117 and Model AN/AAS-38A Laser,

-

Designators are acceptable for licensing surposes in accor with conditions
of the enclosed registration certificates N 3-313-D-101-S R-313-D-102 . ,-

, -

Please read over the registration certificates in their entirety and notify us immediately4

if there are any errors.

If you have any questions, please contact me at (301) 492-0511 or Steven Baggett at
(301) 492-0542..

Sincerely,
,

1

N Ne.il,
j Thomas W. Rich

' Sealed Source Safety Section
Medical, Academic, and Commercial

,

i Use Safety Branch
Division of Industrial and Medical

,
Nuclear Safety

Office of Nuclear Material Safety
;
' and Safeguards

Enclosures: As stated

.

p ,
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