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1.1 MILITANT STUAAR

nIL-.-609' Lacquer Thinner

nIL-I.7796 Insulation Tapi, Electric Pressure
Sensitive Adhesive Plastic

mnL-4.9858 Quality Control System Requirements

l12 FEDERAL SPhCIFICATIOII

?T-.-9 Aamtl, Alkyd, Glows

TN11-R7 hameol, Alkyd, Lusterless

TT4-529 hAmel, Alkyd, Seal-glee.

T!-P-636 Primer Coating, Synthetic, Wood and
Ferrous Metal

2. DITRODUCTIZW

This Admeat givens specific installation requirements to &sosr that the
Eletrienl Surge Arrestors (ESA's) for the LCC for WS-133-A at Warren AFE
are corretly installed.

3.scopU
This document establishes general and specific installation requireoments to
act in conjunction 6ith the applicable Booing installation drawing when
installhn the electrical surge arresting equipment for the WS-13•-A
Operational Program at Warren AFE.

It in the intent of this document to act as an adjunct to information found
on the Boeing installation drawings, and this dousmnt shall not in any
manner make subordinate the information found on the installation drqizngso
In all cases where the Boeing installation drawings and this document conflict,
the Boeing installation drawings shall governo This document shall govern,
however, in all areas where disagressat exists as to the interpretation of
the requirements of the Boeing installation drawings between any parties,.
bound by this documnt. In any areas where the Booing instailation drawings
or this document do not provide definitive requirements for the installation
work involved, Air Force Regulation No. 93-24 shall be used.
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4, PURpoSE

The purpose of this document is to establish the general codes, specifioatiams
and standards to be adhered to when installing the electrical surge arresting
equipment and associated appurtenances for the WS-133-A Operational Progran
at Warren AFB. In addition where deemed necessary, this document sets
forth the specifications to be used in accomplishing certain phaes. of in-
stallation to assure that an entirely reliable operational system will
result upon the completion of installation.

5. ABBREVIATIONS

Boeing The Boeing Compmm

WS-133-A Minuteman Weapon System

Contraster Iastallation Contractor

6. GENRAL FIELD INSTALLATION REQUIRJENTS

6.1 The following are general field installation requirements and reflect
the overell requirements to bemet in executing the installation of
WSwI-33A Weapon System Equipment Installation for Warren AFB.

6.2 WORKMANSHIP

Installation shall be made in a thoroughly reliable and workmanship-like
manere. Particular attention shall be given to adhering to the Boeing
installation drawings and associated requirements. Where existing Boeing
drawings are not definitive, the requirements of this document and the
referenced specifications, documentations and codes of this document shall
governs

6.-3 INSTALLATION DRAWINGS

All dimensions for the location of equipment, pipes, conduits, supports
and hangers are approximate (to allow a limited variation from the drawings
to cover interferences which do not affect the function and which comply with
the codes) unless tolerqnces are specified directly after the given dimension
or covered by general notes on the Boeing Installation Drawings.

6.i CODES AND SPECIFICATIONS

All installations resulting from the above action shall conform to applicable
codes and specifications.

6.5 STORAGE AND TEMPORARY PROUCTION OF EDUIPNENT

All material and equipment furnished to the Contractor shall upon receipt be
stored in an environment as follows:
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1 6.5 (Continued)

Temperature - 350F. to 1500F.1 Altitude - Sea Level to 10,000 feet;
Relative Humidity of 60% maximum up to a maximu of 92 grains WO
vapor per pound of dry airl Atmospherec Pressure - 31.30 h9. maxima
and 8.9 hg. minimum.

PSA panels should not be unpacked until lowered into site and should at
no time be allowed to be exposed to sand or dust.

6.6 INSPwTION

6.6.1 Inspection for compliance will be in accordance with Specification
GESIA-3B4b Section 4.

6.6.2 Prior to installation, the ESA assemblies shall be inspected for
broken or damaged "pig-tails", loose or missing mounting hardware, and for
visible physical damage to the individual EGA's.

7. ELECTRICAL BONDING AND GROUNDING

7.1 MATERIALS CONTROL

7.1.1 Abrasivel paper or cloth, closed cost.

1. Aluminum Oxide, "Grit 180 er finer" or "Garnet, Grit 180 or finer".

2. "Garnet cloth discs, 3/4 inch diameter, 150 Grit".

7.1.2 Lacquer thinner, MIL-T-6094.

7.2 SURFACE CLEANING

7.2.1 The general requirements for cleaning of bonding and grounding surfaces
are as follows:

1. Determine the exact surfaces that are to be bonded or grounded
from engineering drawings.

2. Remove all dirt, grit, oil, grease, moisture and similar extraneous
matter from the actual and immediate vicinity of the areas to be bonded
before the removal of non-conducting finishes and also just prior to
connecting these parts together.

3. Remove all non-conductifg finishes such as paints, anodizing,
alodising, lridite, etc., from the areas to be bonded. Lacquer thinner
specification nL-T-609' may be used to remove paint, particularly
on alclad parts which shall not be scratched.
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7.2.1 (Continued)

4. The cleaned area to be bonded or grounded shall be slightly larger
than the actual contact area as necessary to assure that the metal to
metal connection is completely and securely made.

5. In all cleaning operations, only the minimum amount of the base
metal shall be removed. During the abrading operation, the part
surface shall be examined frequently to assure complete cleaning with
a mininum removal of part metal. The disc abrasive has a tendency

-,,,to fill up with use. Frequent disc changes are necessary to prevent
part galling.

6. Caustic solutions shall not be used to remove surface finishes.

7. Cadmium or sine plating and tinning shall not be removed.

7.*.2 The basic methods of cleaning surfaces for bonding and grounding
are as follows: (The specific method to be used shall be as galled out by
engineering drawings.)

7.2.2.1 FAMING SURFACE CLEANING

Clean both bonding areas in such a manner as to produce surfmese that are
both uniform and smooth. This is necessary to avoid "point contacts". Use
abrasive Vp r of a size that would make contact with the largest possible
area of the surface to be cleaned. Rub the surface applying gentle and
uniform pressure.

7.2.2.2 SPOT SURFACE CLEANING

This method is to be used when the drqwings require cleaning of relatively
small areas such as around holes or on surfaces containing bonding or
grqmding studs. Manual or mechanized means .-tl--be used.

1. The manual cleaning procedure shall be the sane as for cleaning
of faying surfaces. (See paragraph 7.2.2.1)

2. The mechanized cleaning procedure shall utilize a small electric
drill or other suitable drive applying a stainless steel wire brush
bonding tool or abrasive cloth discs per paragraph 7.l.1, Item 2,
on a mandrel. Keep the eittlag surface of the wire brush or abrasive disc
parallel with the surface being cleaned at all times. Apply intermittent
power to the driver until all the non-conductive coating or finimh is
removed.

7.•3 U-SURFACING CLEANED AREAS

After the bond has been made, re-prime the adjacent exposed metal surfaces
with one coat of the primer with which the part was originally painted. Also
apply top coat(s) as required by engineering drmwings.
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7.4 BONDING JUMPERS

Bonding jSper installation shall met the following requiremeato

1, The use of two or more standard length bonding jumpers in series
to make up the necessary length is not allowed.

7.5 BONDING CIOMION FOR JUMPERS AND FAYINO SURFACES

7.5.1 Non-metallic material in compression shall not be depended on to
maintain the tightness of connections and shall not be included in the
stack of surfaces in contact between compression points.

7.5.2 The bolt or screw sie for ground connections shall be as shown on the
cable installation drawing. Existing bolts or screw may be used except that
screws used for the attachment of support clamps shall not be used for a
bond connection.

7-5.3 Bonding connections shall be so installed that vibration, expansion,
contraction, or relative movement incidental to normal service will not
break the bonding connections nor loosen them so that the resistance will
increase above We accepted value.

7.6 TESTING BONNS

All electric bonds as ohown on installation drawings unless otherwise
specified shall be tested as follows:

1. The resistance values specified shall be the overall resistance,
as measured across the bond from object to structure. All structural
grounds will not exoeed 0.005 ohm maximum resistance. All lightning
grounds will not emeed 0.05 ohms maximum resistance.

2. The controlling points for measuring the resistance shall be
within the limits of the cleaned area to be bonded and within .25 inch
6ý kne *xterior limits of the .Tumrr Terminal, or bonding means.

3. When the cleaned areas are heaeessible after assembly because
they are faying surfaces, the measurement shall be made at the nearest
accessible point.

4. Low resistance values shall be measured by means of a Ductor
low-resistance testing set or a Smalleross Nilliohmeter. High resist-
ances shall be measured with a resistance bridge, vacuum tube voltmeter-
ohimeter or a megger. Instruments shall be checked monthly for accuracy
of the readings.
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8. ELECTRICAL CABLE INSTALLATION

S 8.1 TESTING CONTINUITY, SHORTS AND GROUNDS OF WIRES AND CABLES

8.1.1 It is suggested that continuity and absence of shorts and grounds
of every wire and cable shall be checked prior to installation. For
bundle assemblies containing electric components or parts, the tests on
these components shall be conducted before these components or parts are
connected to the wire bundle. When this is not practical, testing of these
wires shall be "programmed" so that no test voltage is applied to such
components or parts.

8.1.2 After installation has been completed, a continuity check and a
check for the absence of shorts and grounds on wiring in the ground complex
shall be conducted prior to the application of normal operating potentials
on all wiring that can be electrically isolated from components or parts.
The check for absence of shorts and grounds shall be from each wire in a
bundle to all other wires and connector shells in the bundle except no
test voltage shall be applied to wires connected to components or parts
that may be damaged.

" This does not include functional test per engineering drawings.

8.2 BEND RADIUS

Cables shall be installed maintaining the minimum bend radius as shown on
the applicable installation drawings. If because of individual site
peculiarity, or for any other reason, the cable cannot be installed and
maintain the minimum bend radius indicated, the problem shall be reported
to the inspecting authorities and resolved prior to installation.

8.3 PROTECTION FROM ABRASION

All electrical cables shall be installed to avoid possible abrasion from
sharp edges. If the electrical cables cannot be installed to meet the
drtawing requirements and to avoid possible abrasion, the cable may be
wrapped as required with polyrinylchloride pressure sensitive tape per
nIL-1-7798.

9o. POEM CHANNEL INSTALLATION

9.1 Formed channel shall be installed in the positions and in the mannr
shown on the installation drawings. fhe channels are to be used for
supporting the electrical cables at the required intervals.

9.2 The ends of the formed channel and any scratches or mars shail be re-
finished.

1. Bare metal shall receive one coat of primer per TT-P-636. Minimum
dry film thickness of primer shall be 0.8 NIL. Drying time before top
coating shall be 24 hours minimum at room temperature.

U3 4288 2000 REV. 862 2-5142-2.
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9.2 (Continued)

2. Top coat with two or more coats of enamel to yield a minimum dry
fil. thickness of 3.0 NIL. (.003). hnamel shall conform to TT-,"-e9t
TT-6-527 or TT-E-529 and shall match the existing color.

10. INSTALLATION OF THREADED FASTENERS

10.1 MATERIAL REQUIREMENTS

All nuts, bolts and washers called out on the installation drawings shall
be Cadmium plated steel and shall comply with the Federal Standard applicable
to the part. Unless otherwise specified on the drawing, parts shall have a
minimum tensile strength of 125,000 PSI. Welded studs do not require plating.

10.2 BOLT HOLES

Unless otherwise specified by drawing, bolt holes shall be drilled perpendic-
ular within 20 to the surface against which the installed bolt head will bear.

10.3 REQUIRDEMNTS OF INSTALLATIUN AND FIT

10.-3.1 The adjustment of grip length by one sine (longer or shorter) to meet
other requirement herein shall be allowed. A maximum of two standard
spacer-washers may be used under a nut where necessary to adjust for bolt
grip lengths.

10.3.2 To protect the surface from injury while tightening, one stanaard
spacer-washer may be used under the nut or bolt head, whichever is being
turned. A total of three washers will be allowed: two for adjustment of
grip length and one for surface protection when washers are required and are
not specified on the drawing. The material shall be similar to that of the
fterial against which the washer will bear, i.e., Cadmium plated steel
against Cadmium plated steel.

10.-3.3 Nuts shall not engage first incomplete thread next to bolt grip.
All threads of the nut shall be engaged and the complete chamfer visible on
the end of the bolt. Flat ead belt. and screns shall extend at least 1/32 inch
through the nut.

10.3.4 With the exception listed below, no lubrication other than that which
is on the nut as purchased shall be used on bolt installation.

Exceptiont Bolts and nuts finished with any type of Cadmitw-Plating
shall be lubricated with stearic acid before installation.

10.*3.5 Accumulations of foreign material on threads shall be cleaned away
before installation. Cleaning of bolts, nuts and washer by solvent de-
greasing shall be permitted as required immediately prior to installation.
Unplated studs, nuts and washers shall be re-oiled prior to installation.

10.3.6 All mechanical locking safety devices shall be installed in accordance
with drawing requirements.
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10.-3.7 Holes and countersinks shall not require a protective coating prior
to installation of bolts or screws, except in cases where they are installed
in dissimilar metals or a protective coating is called out on the drawing.
In cases where a protective coating is required on the bare holes and
countersinks, primer or anti-corrosion compound shall be applied immediately
prior to installation of fastener.

10.4 NULTIPLk BOLT INSTALLATIONS

10.4.1 Finger tighten all nuts or bolts first.

10.4.2 Snug-up opposite bolts or nuts all around.

10.4-3 Torque opposite bolts or nuts all around.

10.5 TORQUE REQUIREDE2TS (INCH-POUNDS)

10.5.1 The "Torque Range" columns in Table I, shall be used for all
installations not covered by specific drawing callout relating to torque
control.

10.5.2 TORQUES FOR TABLE I ARE FOR:

1. Clean bolts and nuts as lubricated by the manufacturer's specifica-
tions.

2. Bolts and nuts surface finished with any type of Cadmium plate and
lubricated with stearic acid.

3. Bolts and nuts where the engineering drawing requires the application
of "loctite C".

10.5.3 REQUIRN4ENTS FOR TORQUING BOLTS FROM THE HEAD SIDE

1. OSy "snug fitting" drivers which fill the bolt head rece&* shall
be used. Ninumum driver hardness of Rockwell C-50 together with
toughness suitable for this type of tool shall be required.

2. Driver shall be held in alignment with the recess. Use of special
drivers or adapters to facilitate keeping this alignment is
recommended.

3. Axial load, sufficient to prevent the tendency of slot drivers
from "climbing" out of the recess, shall be applied.
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8 ~TABL I

Stool Bolts

(1230000 PSI Hininum geat Treat)

Si5 TOWIJI RANGE (in lbs.) (Naxinm)*

10 20-25 40

1/4 50-70 100

5/16 100-140 225

3/8 160-190 390

7/16 450-500 840

1/2 _ 480-690 11oo

9/16 800-1000 1600

_ _ •1100-1300 240o

3/4 - 23W0-2500 300

7/8 __ 2500-3000 7000

1 3?00-3500, -' 10,000

1 1/4 9000-11,000 25,000

1 3/8 9000-11,000 25,000

1 1/2 9000-11,000 25,000

NOMt When torquing bolts froe head aide, the
higher torque value of the torque range
shall be used.

Allowed for alignment of castellated nut and
hole for cotter pin or other safety deviOe*

Us aU MOO REV. i8/S 25t432
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* 1ll WELDING

Welding shall be accomplished per AWS "Standard Rules for Field Welding of
gteel Storag~e tanks",* unless otherwise specified on the drawing.

1 ~11.1 WELDING OPERATOR QUALIFICATIONS

.--Th. welding operator shall have been certified under AWS "'Qualification
Procedures" B 30 7 41T, Part 11, Item 202 a (1) and (2) and 208, Table 30

11.2 CLEANING OF SURFACES TO BE WELDX

Surfaces shall be clean and free of loose scale, slag, heavy rust, grease,
paint or any foreilp material. Such surfaces shall also be smooth,
uniform and free from burrs, tears or other defects which my adversely
affect proper welding. A fine film of rust adhering on cut or sheared edges
after brushing need not be removed.

11.3 WELDING

11,3.1 After each layer or a multi-layer weld, the. welder shall inspect for
proper cleaning, sidewall fusion, weld contour, and slag pockets. Defects
shall be removed by grinding, chipping or wire-brushing before the next
layer is deposited.

11.3.2 The start and stop of each weld bead shall be ground or chipped as
necessary to eliainate cracks or excessive porosity prior to covering the
area with subsequent weld bead.

11.3.3 Where a weld crosses or intersects a previously deposited weld, all
flux or slag mast be removed from the first weld before application of the
second weld.

11.4 WELD CHAIACTLTISTICS (VISUAL INSPECTIZN ONLY)

11.4.1 Inclusions, unfused areas, lack of joint penetration and cracks of
sany site is the weld metal er adjacent to the weld are not acceptable.

11.4.2 Exsessive weld bead aiss shall not be cause for rejection, provided
the utility of the part is not reduced or hampered by weid bead sis.,

11.5 WEAIR AND R6VORK OF WELDED ASSMILIUB

Defects such as cracks, pin holes, incomplete fusion mad incomplete pemetra-a
tics may be repaired after the defective area has been chipped or ground eut.

1n.6 wj aircmC~

Weld olectrodes shall be &-7016 or A-7018, per AMT A-3lb-WS,

US 4288 2000 RtEV. 0/62

REV SYM_____ No. 02-15

SECT. IPAGE 141#



ia. STUD WELDING OF STEO

1221 PME-PRODUCTION CH=K

1. Imediately before initiation of production welding at least
five (5) test studs shall be welded. Stud, material thickness and
condition, and welding oonditions shall be the same as for the
production parts.

2. Each test stud shall withstand bending 90* by hammer blows without
failure in the weld area.

3. All welded studs shall have uniform filleting.

12.2 WELDING UQUIRENETS

1. Surfaces upon which studs are to be welded shall be free from
loose mill scale, dirt, grease, oil, and paint. A light film of rust
or mill scale adhering after wire brushing need not be removed.

2. Studs shall be positioned by templates, guides, or other such
means to insure the accuracy and alignment as required by the drawing.

3. Collets shall be maintained in a clean unjitted condition and shall
grip the stud with suffioient force to prevent dropping when the gun
is being positioned.

4. Only ferrules of the size and type required for the stud being
welded shall be used.

5. The welding gun shall not be removed for a period of at least
five (5) seconds following the end of the weld current cycle.

6. Welding shall be accomplished without changing the machine settings
from those established per 12.1.

12.3 ROUTING PRODUCTION CH-'K

Immediately after production welding, three (3) test st*& shall be welded pa
12.1. If the test studs should fail in the weld area, the last three (3)
production welds shall be tested in the same manner. If one (1) or more of
these three (3) studs fail, additional studs shall be tested, proceeding
back from the last production stud welded until five (5) consecutive studs
have passed the test.

12.4 REOVAL OF STUDS

Studs tested as previously described, or misfipes, or other studs of
inferior quality shall be cut off. The area shall be chipped or ground free
of weld metal prior to replement of weld stud. Replacement of weld stud
shall be in accordance with 12.2.
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12.*5 MAINTErNC3Z CONTROL

1. Studs shall be stored in such a manner as to prevent contamination
by dirt, grease, oil, paint, etc., and shall be pretected from
corrosive atmosphere.

2. Ferrules shall be protected against breakage and moisture.

12.6 INSPECTICW

Inspection shall see that all requirements of this specification are met.

1. Visual inspection shall indicate a weld having uniform filleting.
The minimum fillet diameter shall be 1/8" greater than the stud diameter.
The minimum fillet height shall be .06" or 1/3 the stud diameter,
whichever is the lesser.

2. Visual inspection shall indicate a weld having a uniform metallic
color completely about the circumference.

3. Stud burn-off shall be 1/6" + 1.32".

4. Cracks, cavities, or voids in the weld or adjacent base metal shall
be cause for rejection.
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