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MIL-STD-107H
FOREWORD

1. This military standard is approved for use by all Departments and
Agencies of the Department of Defense.

2. Beneficial comments (recommendat1 s, additions, deletwons), and any
pertinent data which may be of use in improving thTS document should be
addressed to: Defense Industrial Plant Equipment Center, DIPEC-SSG, 2163
Airway Blvd., Memphis, 38114-5051, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the

end of the document or by letter.

3. This standard contains instructions for preparing Government-owned
industrial plant equipment (IPE) for shipment and storage. It is not intended

for use in the nrocurement of new eguipment

for use in the procur it of new equipment,

4. Thorough <cleaning and preservation of IPE during shutdown, or
immediately thereafter, will minimize the necessity for subsequent major
disassembly operat1ons (which may disturb prec1s1on fits). Storage of this

-_ [ Py e I P RN PNy PUC T Ny AP N P 11

type equipment 1in humidity controlled warehouses or hutments substantially
extends the length of time it may be stored without deterioration.

5. Included in this revision are new requirements for  shutdown,
maintenance, interim cleaning, interim storage, and preparation of IPE for
rebuilt equ1pment Decontamination of IPE for PCBs shall be in accordance

with DLAM 4215.2, Management of Defense-Owned Industriai Piant Equipment
1 17TDCY Damtisvmamnant o Arntasnina hasamdnc ~rrandaminand e haua hanan
\er}- KCqU cicitv o lUl ch LU!LGlIIng IIGLGI UJuuo LuUstLaiiyiialiv o Hayvc (YA =11}
addressed in paragraph 4.12. Complete instructions for equipment containing

explosive, radwoactlve, corrosive, toxic materials, inspection, testing, and
certification of equipment contaminated with polychlorinated biphenyls (PCBs)
are not included in this standard.

6. This standard should be wused in conjunction with MIL-HDBK-701,
Blocking, Bracing, and Skidding of Industrial Plant Equipment for Shipment and
Storage, when preparing IPE for shipment and storage. The use of DOD
reuseable skids in accordance with the above handbook is a cost savings effort

by the Government. Therefore, any proposed deviation from the use of DOD
reuseable skids for equipment weighing 42,000 pounds or less shall be directed
to Defense Industrial Plant Equipment Center, ATTN: DIPEC-SQ, 2163 Airways
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1. SCOPE

1.1 Purpose. This standard provides both general and detail requirements
and approved methods for preparing Government-owned industrial plant equipment
(IPE) for shipment or stgrage- General requirements have been provided to

cover processes such as equipment disassembly, cleaning, weatherproof1ng, and
skidding. Levels of preservation and packing protection for specific machine
components, and marking are some of the detail requirements that have been
prov1ded Detailed requirements have also been provided for equipment

S an A Py T A~

inspection, shipment, and storage.

1.2 Applicability. The requirements of this standard are applicable to
all Department of Defense (DOD) activities, their contractors or vendors who
control or have in their possession, IPE that is to be shipped, co-signed for
reuse, placed in reserve storage, or placed in storage.

1.2.1 Application guidance. This standard applies to all IPE to be
innad nr nlared in ctarane
ll PP\'U A4 P LIS PR L A 4l “s\—.
2. APPLICABLE DOCUMENTS
2.1 Government documents.
2.1.1 Specifications and standards. The following specifications and
standards form a part of th1s standard to the extent specified herein.
Unless otherwise specified, the dissues of these documents shall be those

listed in the issue of the Department of Defense index of specifications and
standards (DODISS) and the supplement thereto cited in the solicitation.
SPECIFICATIONS
FEDERAL
L-P-378 Plastic Sheet and Strip, Thin Gauge, Polyolefin.
P-D-680 Ory Cieaning Degreasing Solvent.

Aluminum Foil.

TT-P-664 Primer, Coating, Alkyd, Corrosion-Inhibiting, Lead
and Chromate Free, Lacquer Resistance

Uu-T-81 Tag, Shipping and Stock.

MMM-~A-260 Adhesive, Water Resistant (for sealing waterproofed
paper).

PPP-P-40 Preservation and Packing of Hand Tools; Tools and
Tool Accessories for Power Driven, Metal and Wood-
working Machinery,

PPP-T-60 Tape, Packaging Waterproofed.

Gty TCLA ey iy

12 I Wil
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PPP-F-320

PPP-C-843
PPP-B-1055

PPP-C-1752

PPP-C-1842

MILITARY

MIL-V-173

MIL-H-775

MIL-STD-107H

Fiberboard, Corrugated and Solid, Sheet Stock
(Container Grade), and Cut Shapes.

ehs

~. .
Cushi G"l?" I‘a#nmia} Ca

~ 110 lnes
Y raecr iail,y veid

Barrier Material, Waterproofed, Flexible.

Cushioning Material, Packaging, Unicellular
Polyethylene Foam, Flexible.

1=1 D

hinnin Mo o
ral no

Sll \.ﬂllllg ria
i a

+or
cellular, Po]ypr Py

u silie
n ene Foa

<O

Cushioning Material, Plastic, Open Cell
(for Packaging Applications).

Electron Tubes, Packing of.

Preservation, Methods of.

Barrier Material, Greaseproofed, Waterproofed,
Flexible,

varnish, Moisture and Fungus Resistant (for
Treatment of Communications, Eiectronic, and
...... s w mansmd )

Associated cquuwucuu).

Hose, Hose Assemblies, Rubber, Plastic, Fabric, or
Metal (Including Tubing) and Associated Hardware,
Packaging of.

Lubricating 0i1, Gear, Multipurpose (Metric).

Lubricating 0il, Preservative, Medium.
Packaging Materials, Volatile, Corrosion Inhibitor,
Treated Opaque

v
b |

fi

and A~ A
aiv ACLI g
ohumidi

enumi

("1 Q

. | Darmmn
Lcu, opayyc
ation,

(1(‘)

nts,
Dehun

L »
ot »n
ande wmde
o0

e
t

QI

Compressor, Air and Gas (Except Oxygen), Packaging
of

Ca and Plu
A2V Y AV L

n rotactive
ug, olective

W
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MIL-E-10062

MIL-L-10547

MIL-C-11796

MIL-V-13811

MIL-C-15074

—
-
D
}
~N)
™)
(Yo
P

MIL-STD-107H

Hydrauliic Fiuid, Petroieum Base, Aircraft, Missiie,
and Ordnance.

Hydraulic Fluid, Petroleum Base, for Preservation

and Operation

Lubricating 0il, Instrument, Aircraft, Low
Volatiiity.

Inhihitar
1010

Ir Carrnci Vnlatile
T W [ WV P WJ . S

Wig VwWilaw 7 o¥

Itilization of
, vililzation ot

Engine, Preparation for Shipment and Storage of.

Liner, Case, and Sheet, Overwrap, Watervaporproof
or Waterproof, Fiexible.

Grease, Automotive and Artillery
Corrosion Preventive Compound, Petroleum, Hot
Application.

-7
u

Varnish,

o

orrosion Preventive, Fingerprint Remover.

Corrosion Preventive Compound, Solvent Cutback,
Cold Application.

f-ln-inn

Clarndwms ~ - e Haudn~a D adbdanm Dawvte
CiIeLiLi 1L rmiauiiiniic > nayv llly RULQGLV Ty Frar Lo,
Accessories and Associated Support Items,
Packaging of.

Electronic and Electrical Equipment, Accessories
and Provisioned Items (Repair Parts): Packaging of.

Lubricating 0i1, Internal Combustion Engine,
Preservative and Break-in.

Bag, Transparent, Flexible, Sealable Volatile
Corrosion Inhibitor, Treated.
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Grease, Aircraft and Instrument, Gear and Actuator
Screw.

Indicator, Humidity, Piug, Coior Change.
Welding and Scldering Equipment, Supplies and
Accessories, Packaging of.
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MIL-G-81322

MIL-B-81705

MS-20003

FED-STD-H28
FED-STD-376

FED-STD-595

MILITARY

MIL-STD-1191
MIL-STD-2073-1

DOD-STD-1686

freeze, Ethylene Glycol, Inhibited, Heavy Duty,
1A~
e

Grease, Aircraft General Purpose, Wide Temperature
Range, NATO Code Number G-395.

Barrier Material, Flexible, Electrostatic Free,
Heat Sealable.

Indicator, Humidity, Card, Three Spot, Impregnated
Areas (Cobaltous Chloride).

Screw Thread Standards for Federal Service.

Preferred Metric Units for General Use by the

Federal Government.
Colors, Reguirements for Color Chips.

Sampling Procedures and Tabies for Inspection by
Attributes.

Marking for Shipment and Storage.

Palletized Unit Loads.

Standard General Requirements for Electronic
Equipment.

Cushioning, Anchoring, Bracing, Blocking, and
Waterproofing, with Appropriate Test Methods.

h]

Standard Department of Defense Bar Code Symboiogy.
Foam-In-Place Packaging Procedures for.

DOD Materiel Procedures for Development

and Application of Packaging Requirements.
Electrostatic Discharge Control Program for
Protection of Electrical and Electronic Parts,
Assemblies and Equipment (Excluding Electrically
Initiated Explosive Devices) (Metric).
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HAND BOOKS
MILITARY
MIL-HDBK-701 Blocking, Bracing, and Skidding of Industrial Plant
Equ1pment for Sh1pment and Storage.
MIL-HDBK-773 Electrostatic Discharge Protective Packaging.
(Unless otherwise indicated, copies of Federal and Military
specifications, standards, and handb oks are available from the
Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094).

2.1.2 Other Government documents, drawings, and publications. The fol-
lowing other Government documents form a part of this standard to the extent
specified herein. Unless otherwise specified, the issue shall be that in
effect on the date of the solicitation.

ggén.?EPARTMENT OF LABOR, OCCUPATION, SAFETY AND HEALTH ADMINISTRATION
{UOnA)
29 CFR 1910 - Occupational Safety and Health Standards.
40 CFR 761 - Protection of the Environment.
49 CFR 100 to 199 Transportation.
(Application for copies should be addressed to the Superintendent of Docu-

ments. u.s. Government Printing Office N shington, DC 20402-0001).

PUBLICATIONS
U.S. DEPARTMENT OF DEFENSE

DOD 4145.19-R-1 - Storage and Material Handling.

DLAM 4155.4/AR750-26/NAVSUP pub 5011/MCO P4870.45C,
Storage/Maintenance of Industrial Plant Equipment.

DLAM 4215.2 Operations Manual for Storage/Maintenance of

Defense Industrial Plant Equipment.

DLAR 4145.7/AR 700-15/NAVSUPINST 4030.28C/AFR 71-6, MCO 4030.33C,
Packaging of Materials.

DLAR 4500.25/AR 70-44/0PNAVINST 4600.22C/ AFR 80-18/MCO 4610.14D,
DOD Engineering For Transportability.
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(Copies of specifications, standards, drawings, and publications required
by the contractors in connection with specific procurement functions should be
mfninod from the nrocuring activity or as directed by the contracting

\"?lll\-u LB R~ 1 1) Wit '.l Ve ur H Uww i ¥ l\aJ A 4l “J e el UJ wil\ AR R B u\.\'!lly
office)

2.2 Non-Government publications. The following document(s) form a part
of this standard to the extent specified herein. Unless otherwise specified,

the issue of the documents which are DOD adopted are those iisted in the issue
of the DODISS cited in the solicitation. Unless otherwise specified, the
issues of documents not listed 1in the DODISS are the issues of documents
cited in the solicitation,

E 380 and ANSI/IEEE 268
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ASTM D 3953 Steel Flat and Seals Strapping.
ASTM D 4675 Flat Strapping Materials, Selection and Use of.

(Application for copies should be addressed to the American Society for
Test1ng and Materials, 1916 Race St., Philadelphia, PA 19103-0001).

NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT CLASSES AND RULES

AL _ L ~

= PPV B VU TR oSO Sy BN
Nati1O0Onai MOLOr rreignu

e es Lol 2 o
assitication,

—

(9]

(Application for copies should be addressed to the ATA Traffic Department,
2200 Mill Road, Alexandria, VA  22314-4677).

2.3 Order of precedence In the event of a conflict between the text of
this standard and the reference cited herein, the text of this standard takes
precedence. Nothing in this standard, however supersedes applicable Tlaws

and regulations unless specific pxnmnf1nn has hppn chtained,

CASr

3. DEFINITIONS. For the purpose of this standard, the following defini-
tions apply.

orage of equipment in

3.2 Cleaning. Cleaning is the removal of acidity, alkali, rust, dirt,
sludge, chips, scale and other harmful foreign matter from the internal and
external surfaces of the machine,

- -4

3.3 Compressed air, moisture free. Compressed air, moisture free, is
defined as air with a moisture content of & percent or less  obtained by
utilizing properly maintained traps, filters, dryers, and desiccants in the

source system

ch
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3.4 (Container. {Container is any box, crate, drum, or container used for
bhn mounbarndIan AF IDE frmam nhueircral and marhaniral damans diuvrinn chinmant and
Lie pl vLtecuL LTl v APE TR piiydi1Lar anu WCTLHQI 1 LA v uQiiayc uur 1y Suipmciiv . ariu
storage.

3.5 Controlled humidity storage. Controlled humidity storage is storage
areas with humidity control to prevent deterioration of stored equipment
caused by moisture and other environmental conditions.

(1) Critical chemical items. Chemical items are items which are of
such a nature that any degree of deterioration (in the form of corrosion,
stain, scaie, moid, fungi, bacteria, etc.) caused by oxygen, moisture,

__I_L - .- o PN I T ey f NP Y, ey -—— -~ ol —d b~ ~mumd A mamd -11
Suni lg"l-, | lVl”g ur gd”l)"lb, LC"IPE' aLturc, L”lc’ alnu ULl ierr CoOfnudaminancs wWiii
rocsult in nremature failure or malfunction of the 4d1tom or snuinment in which
I IV I s UV M FITRA T 7 A IW W F WV T e Wil vl g ' \.\.'- lvlll\"l\i (AN Il Wl

instalied ;; to which the item is related.

(2) Critical physical items. Physical items are items of such a
nature that the slight degree of physical action on the item or any of their
integrail surfaces, renders them unfit for use., This inciudes items having a
surface finish of 32 micro inches maximum, roughness average (RH) or less, and
which reauire a h1nh degree of r‘!nanhnpqc and freedom from rnnfam'lnaf'lm as

L AR S L~ - -

well as those requ1r1ng spec1a1 protection against shock, vibration, abrasion,
and deterioration damage.

3.7 Cube. Cube is the volume of space occupied by the unit under
PR Sy . eyl RPN | [, BTN T ~smra mrrdhomiad ma Y mem b b PR iy -
consigerat i o canpuieu Uy muitipiyimny overail EXLETN 1 U enytii, wiuiinl, and
hadnht Car chinninAa niirnncac ritha 41¢ avnracecad +n +ha noaract +ant F a
"ne lyl"- ] rw =10} 'PP |'|9 pul PU;\-J’ U . LI~} VAP IS A4 Vit el o LA R ARV N vi “
cubic foot

3.8 Level of protection. The level of protection is defined in terms of
the amount of processing required to protect the equipment under unknown or
known conditions. There is no direct reiationship between ievel of protection
and methods of preservation and packing. 7The 1level of protection and its
application is determined by the conditions that the equipment may be expected
to encounter during shipment. handling and storage. Methods of preservation
and packing are determined by the physical characteristics of specific items
of IPE to be protected as follows:

(a) Adequate, but not excessive protection shall be provided to

nnaunnf‘ Anm:nn A l“l\ nv-'l s oF-1 + 1. M
PIC'CII\- UUIIIUHC U UCTLTI 1w Qv 1 WDl ,

(b) Items shall be processed for shipment in accordance with
the level/method specified in the shipping document.

(c) Items previousiy prepared to a higher Tevel shall not be
reworked to conform to any lower Jevel specified in the shipping document(s)
avrant Aarlanna f£ar atv ehinmant T+ame nravinielu nwmanarad aé a 1A\‘Av- Tawvald
CTAVC UL pu‘.nuly rw arr )lll.}l"ClI\-. ALTio pICVYviIiVUualYy MIECpUI TU UL a UWCTI Icycil
shall be reprocessed to conform to any higher 1level(s) specified in the

shipping document.

(d) The 1levels of protection shall apply equally to
preservation and packing.

~J
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3.8.1 Level A protection. Level A protection is designed to provide the
maximum protection against the most severe conditions known or anticipated
during shipment, handling, and storage. This level of protection is provided
to selected items of IPE that are de ated Militarv sunport items {MSTY

(PR VI MR B R Ve g M [SRet ] ] \iiJd j e

re designa
Normally, level A protection 1is provided for non-controlled storage or
overseas shipment and outdoor storage in all climatic conditions for a minimum
of 12 months.

3.8.2 Level uAprotect1on. iLevel B protection is designed to provide the
cmdnmmmadendba mmndbasada an Aaman;ma + ArmmAats e Lomiim a8 bha Tase cavtama $hanm dhaAarnn
HiLermculale pr ULCLLIUI ayalinst Lunuitiwis KiIIUWHE LU DT 1E55 oSTvertc Luan LIIuUOYT
requiring level A, but more severe than those for which level C is adequate.
Items processed at this level are intended to be shipped and handled wunder

cover, and stored in favorable warehouses environments for a minimum of 18
months, or other structures having equivalent protection from the weather.
This level of protection is adequate for standby in-place, standby on-site,
and centrai torage. Level B preservation is basicaiiy the same as level A;
B packing may differ slightiy from level A packing, (closure,
\

e+nnnn1n

svrapp
3

.8.3 Level C protection. Level C protection 1is designed to provide
minimum protection against known favorable conditions during shipment,
handling, and storage. Level C protection shall be used on items of IPE to be

placed in controllied humidity storage and for domestic shipment from user to
user, PEP packaging, user to Department of Defense Industrial Reserve
(DODIER), and manufacturer to user, and non-controlled warehouse environment
for a maximum of 18 months. It provides for minimum protective measures
requ1red to ensure delivery to the first receiving activity without

deterioration or damage during shipment and handling.

3.9 Disassembly. Disassembiy is the removal of major components and
mn o memb ) 2 -~ - —de b e e mamd S e Eiimd bhnen Asiisdam ~nYand ArnianmAand + n
assémoi ies, ana ouner gperactions ruroner aiviaing prant eguipmcnu L0
facilitate inspection, cleaning, drying, preservation, and shipment.

3.10 Documentation. Documentation consists of packing lists, inspection
and test reports, operation and installation instructions, historical records,
diagrams of electrical and hydraulic systems, and utility connections. Hhen
specified, the documentation shali include photographs, manufacturing

procedures, and other required technical dat

[« 8
0)

3.11 Electrostatic discharge (ESD). Electrostatic discharge (ESD) is a

transfer of electrostatic charqe between bodies at different electrostatic
potentials caused by direct contact or induced by an electrostatic field.

3.12 Exercising. Exercising is a periodic no-load perat1on of stored
machines through all feeds and speeds to distribute 1lubricants or
preservatives,

3.13 Gross weight. Gross weight is the combined weight of an item,
including 1ts cushioning, blocking, and bracing materials and its shipping
container, A1l weights shall be numerically indicated on the container and
shall be expressed in pounds to the next largest pound.
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3.14 Inch-pound units. Inch-pound units are a system of measures based
on the yard and pound cammonly used in the United States of America and
efined by the National Institute of Standard and Techno]ogy Inch-pound
units having the same names in other countries may differ in magnitude.

3.15 Metric units. Metric units are a system of basic measures defined
by the International System of Units based on “Le System International
d'Unites (SI)," of the International Bureau of Weights and Measures. These

PR S ~ camSha
u Lo

. . A ACT
i are scribed in ASTM E 380 and IEEE 268.

3.16 Measurement system. In this standard, all measurements, dimensions,
sizes, and capacities are given in inch-pound units. The measurements may be
converted to metric units through the use of the conversion factors and
methods specified in FED-STD-376.

3.17 Commercial packaging. Commercial packaging may be acceptable for
any level of protection when the technical design of the package meets all

conditions of the 1level of protection specified. This 1level shall provide
the same level of protection against physical and environmental damage as the
military packaging during shipment and handling.

3.18 Commercial preservation. Cammercial preservation is the preserva-
materials suppliers use to meet the requ 1irements of the

+ o a
distribution system serving both DOD and industrial users.

3.19 Industrial plant equipment (IPE). IPE is equipment with an acquisi-

tion cost of $5,000 or more used for the purpose of cutting, abrading,
grinding, shaping, forming, jOTﬁiﬁg, testing, measuring, heating, treating or
otherwise altering the physical, electrical or chemical properties of the
materials, components, or end items 1in manufacturing/maintenance, supply
processing, assemb]y, or research and development operations.

3.20 Laid-away IPE. Laid-away IPE is DOD-owned equipment (in a con-
i

tractor’s plant military instaiiation, or activity) which meets aii the
criteria for IPE, and 1is laid-away/excess to the military contractual or
mission requirements and is available for redistribution, general reserve or
disposal.

3.21 Marking IPE. Application of numbers, Tletters, 1labels, tags,

symbols, or colors for handling or identification of IPE during shipment
and/or storage.

3.22 Mechanical damage. Mechanical damage 1is damage resulting from
direct or —indirect forces which may impair the mechanical or operat1nq
functions of IPE items. Some of the causes of mechanical and physical damages

are improper handling, improper shipment, and vibration.

L]

3.23 Numericai control (NC)/computer numericai controi {CNC). WNumericai
control (NC)/computer numerical control {CNC) are control systems that accept
and interpret pre-recorded alpha-numeric coded instructions and directs the

operations of a machine or process.

<O
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3.24 Plant equipment package {PEP). Plant Egquipment Package (PEP) is a
complement of Government-owned IPE stored as an entity at a planned production
site or a designated packaging area,

3.25 Packaging. Packaging 1is the processes and procedures used to
protect equipment and material from deterioration, damage or both. It
includes cleaning, drying, preservation, packing, marking, and unitization.

3.26 Packing. Packing is the assembly of IPE into a unit package,
intermediate package, or exterior package with the necessary blocking,
bracing, cushioning, weatherproofing, reinforcing, and marking.

3.27 Packing list. Packing 1ist is a printed listing of IPE on DD Form
1750 and packed in a container or contalners, on a paliet, or on a skid. DD
[ e, e NN Cames 1749 PN ...-+-:M.- chante mav ha 11icad ac a
FOrm ﬁDU, 0D Form 11‘0‘.7, pu rorim 104<, U instructions sheets fmdy Oc uUsScU 4> d

packing 1ist for IPE.

3.28 Polychlorinated biphenyl (PCBs). Polychlorinated biphenyls (PCBs)
is referred to as any chemical substance that is limited to the Biphenyl
molecule that has been chlorinated to varying degrees or any combination of
substances which contains such substance.

3.29 Preservation. Preservation 1is the application of protective

measures, including cleaning, drying, preservative materials, barrier
materials, cushioning materials, and containers when necessary.

ing document may be
ng Document, or DD Forn

Document, which directs or author1zés
ility for IPE items reportable to DIPEC.
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3.31 Storage-in-place. Storage in-place 1is storage of IPE in  its
original operating position.

3.32 Storage non-humidity controlled. Non-humidity controlled storage is
storage areas with non-humidity controlled storage, such as warehouses, open
areas and unimproved areas for outside storage.

3.33 Storage on-site. On-site storage is storage of IPE on the premises
of the user.

3.34 Shrouding. Shrouding is a protective cover of flexible material
used to shed water from the top and sides of the item or load.

3.35 Unitization. Assembly of packs of one or more line items of IPE
into a single load so that the load can be handied as a unit through the
distribution system (unitized 1oads or unit loads) encompass consolidation in
a container, placement on a pallet, reusable skids, or securely binding

t oget her.

3.36 User. A user is the Government activity or contractor operating or
proposing to operate IPE.

10
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4. GENERAL REQUIREMENTS

4.1 Preservation. A1l IPE, components, parts, attachments, accessories,
tools and auxiliary equ1pment prov1ded with either level A, B, or C protec-
tion, shall be preserved in accordance with the methods prescr1bed in  MIL-P-
116, and the applicable requirements of MIL-STD-2073-1. A1l IPE shall be
c]eaned, dried, preserved and packaged in accordance with the general
requirements of paragraphs 4.1 through 4.16, and detailed requirements in

section 5 for the particular level specified.

4.1.1 Selection of levels of protection. When the level of protection is
not specified in the contract or order, the selection of the appropriate level
shall be made in accordance with DLAR 4145.7, AR 700-15, NAVSUPINST 4030.28C,
AFR 71-6, and MCO 4030.33C. When a combination of conditions are used, the
highest level of protection shall be selected.

4.2 Disassembly and matchmarking. IPE shall be disassembled only to the
extent necessary to permit adequate processing of the equipment. Electrical
lines, tubing, piping, and related parts requiring disconnection, regardiess
of the size, shall be disconnected at the terminals or junctions. Under no
circumstances shall these disconnections be made by cutting. Terminals or

junctions shall be clearly matchmarked to fac111tate proper reconnection.
i

Py PN S RS

Disassembiy shail be in accordance with the manufacturers’
manual,

cdimads mm ~a
ISLTULLTI WD ur

4.3 Processing facilities. Processing of IPE shall be accomplished
within buildings that are weatherproof and substantially sound to prevent
infiltration of wind-blown dust. The processing area shall be heated and
equipped with an adequate amount of processing equipment to process the IPE
such as spray booths, preservative tanks, solvent tanks, drying ovens and
compressed moisture-free dry air. Additional protective equipment such as
nnnnn hvaaéhar mac

aprons, gloves, breather mask, showers, and any other equipment deemed

necessary to protect the processing personnel from damage. Equipment brought
into processing facilities shall be allowed to reach ambient temperature
before processing.

4.4 Materials. Materials used for processing IPE shail be as specified
herein or as specified in referenced specifications. A1l materials shall be
free from defects affecting their serviceability. Materials inspection and
testing shall be 1in accordance with MIL-STD-105, Sampling Procedures for
Inspecting and Testing of Materials.

4.5 Cleaning. Thorough cleaning and drying shall be accomplished prior
to the application of preservatives. A1l rust, sludge, chips, alkali,
acidity, grease, corrosion, and other harmful foreign materials, and
contamination shall be removed. A1l assemblies and parts shall be free of
foreign matter by utilizing process (-1 of MIL-P-116. Cleaning and drying
methods selected shall not cause damage to the items or surrounding area.
Drying shall be accamplished by one or more of the drying procedures specified
in MIL-P-116. Cleaning, drying, fingerprint removal, and the application of
preservatives shall comprise an uninterrupted series of operations, holding
the total elapsed time to the absolute minimum. When periods of interruption
are necessary, temporary protection shall be applied to the partially
processed items as specified in MIL-P-116 to insure against contamination.

11
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The cleaning solution used for final wipe shall contain cleaning solvent
conforming to P-D-680, type II, mixed with approximately 5 percent of P-10
preservative oil conforming to MIL-L-21260, grade 30. Items having irregular

citmEarne rAauIroe undarcute and narlbate whirh ran antran rlaanina fludde
DUl 'u\.c), L,ICVIS.G)’ L"ERAS L2} \.ULD’ A" 1AN) Pw'\c\v; iyl AN AL AN} UF \'lcu'.lllg 11 IO

shall be cleaned by brushing, wiping, or by moisture-free compressed air.
Prior to cleaning with solvents, exposed gears, precision bearings, electrical
systems, electronic systems, motors, gauges, meters, timing devices, non-
metallic units, and items containing organic materials shall be covered with a
barrier material conforming to MIL-B-121, MIL-B-22191, type Il or approved
commercial materials to prevent damage and contamination,

4.5.1 Processing IPE for shipment to a rebuild facility. When IPE is
shipped to a rebuild facility for rebuilding, the <hipping activity shall
process the item only to the extent necessary to assure the item reaches 1its
destination without deterioration and damage. The process used to protect
the item shall be capable of protecting the item for a minimum of 180 days.
The receiving activity shall certify that the item will be inputted into the
rebuiiding stage within 180 days. If the time eiement for processing the
item exceeds 180 days, the item shall be stored in a controlled humidity
warehouse, or processed in accordance with paragraphs 4.5.1.1 through 4.5.1.5
requirements herein, Regardless of the procedures used for processing,
paragraph 4.12 herein shall always apply.

4.5.1.1 Federal Acquisition Regulations DAC #76-36 (FAR). Federal
Acquisition Regulations (FAR) sets forth contractual requirements for preven-
tive maintenance of Government property in the possession of the contractors
and industrial vendors. In accordance with these regulations, the contrac-
tors and vendors shall be responsible for all cleaning, drying, preservation,
and packaging of IPE during the interim storage period. IPE includes
accessories and special tools furnished with the item of IPE, but not
regularly used with the machine. A1l shutdown cleaning, drying, preservation,
and packing shall be the responsibility of the contractor, vendor, or other
using activity.

4.5.1.2 Interim cleaning. When IPE is designated for storage during the
period following the end of production, the time period between shutdown
maintenance and processing IPE for Tlong-term storage 1is considered to be
interim storage. During the interim storage period, grease, grit, chips,
spent coolant, fingerprints, and other acidity and alkali residue that may
cause considerable damage to critical surfaces, or close tolerance items
shall be removed.

4.5.1.3 Production phase-down. When production 1is phasing down, the
using activity, contractors, maintenance activity, or Government activity
shall evaluate the production capability of each item of IPE. The production
capability, operating capability or condition code of the item shall be based
on its general purpose utilization. Both static and dynamic analytical
testing shall be performed. Each item placed in interim storage shall be
mechanically capable of performing the required operation for which it will
be retained. In addition to condition coding, unusual circumstances such as
missing parts, defective components, and erratic operations shall be noted,
This data shall be provided as backup for the permanent record on DD Form
1342, DOD Property Record, which shall be maintained by the contractor.

12
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4.5.1.4 Shutdown maintenance procedures. Shutdown maintenance procedures
shall begin as soon as IPE becames 1idle. Every effort shall be directed
toward initiating these progressive maintenance actions, within a maximum
period of 48 hours. These procedures shall represent the minimum cleaning,
drying, and preservation operation to be performed on the IPE. They shall not

r a ati

however, release the contractor of any responsibility for d1sassemb1y when
disassembly is required, to meet the minimum requirements for long-term
storage. To ensure thorough cleaning of the items, varying degrees of
disassembly are mandatory In normal atmospheric conditions, these procedures
shall provide interim protection for 180 days. After 180 days, the equipment
shall require additional mandatory cleaning and preservation in accordance
with sections 4 and 5 herein.

4.5.1.5 Interim storage. After the machine or item of IPE has been
cleaned and preserved, all items shall be placed in interim storage to

prevent deterioration. A protective dust shield or cover shall be provided
for each machine. Dust shields shall be manufactured from waterproof barrier
material conforming to either MIL-B-22191, type I, L-P-378, plastic sheet and
strip, thin gauge, polyolefin material class I, type II, or material

onfbrm1ng to PPP-B- 1055 class E-2. Electrical and electronic equipment
shall be enclosed in barr1er material conforming to MIL-B-81705, class II or
approved commercial material.

4.6 Fingerp emoval. After cleaning an .
Tication of preservative, critical operating surfaces, and othe
faces shall be treated for the removal of fingerprints and other perspiration
residues. The compound used shall conform to MIL-C-15074 and the proce-
dures for its use shall be in accordance with MIL-P-116, “"Cleaning type C-8".

rint »n
vinu

I7e)

v
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4.7 Health and safety standards. The cleaning, drying, preservation, and
packaging processes specified herein, may cause health and safety hazards.
Cleaning, drying, preservation, and packaging facilities processes shall be in
accordance with the Code of Federal Regu]at1ons (CFR), U.S. Department of
Labor, Occupation Safety and Health Administration (OSHA), 29 CFR 1910,
0ccupat1ona1 Safety and Health Standards. Phosphate acid, dry cieanxng
solvents, paint thinners, trichloroethlene (methyl chloroform technical),
vapor degreasing, trichloroethane, and other cleaning materials, preservation
materials, and packing materials specified herein may be harmfu] These
materials demand special care, because the toxic vapors derived from these

products and materials may cause injury to the lungs, eyes, and skin. Same
solvent cleaning materials, and preservative materials are flammable when the
boiling point is below 140 degrees Fahrenheit, and will cause skin irritation
and nausea. Special equipment and sufficient ventilation are required by law,

£ o crﬂunrﬂ' leaners Alcn water hacnd cleanin
] it 2 WUV At ¥~ i L

W oV cie - NiIoVy
cause bur and rashes.

imc

4.8 Preservation of surfaces. Preservatives shall be applied to clean
interior and exterior surfaces by spraying, brushing, dipping, or other

app|1cable methods specified in MIL-P-116. Care shail be taken to cover only
minimi

the required surfaces with minimum overlap on adjacent painted surfaces.
After draining liquid preservatives from internal systems, all trapped pools
of preservative o0il shall be removed by suction pump or other appropriate
means.
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4.8.1 Preservation of painted surfaces. Where an excessive amount of
paint is missing or their 1s damage on exterior surfaces, the items shall be
t ouched- -up or repa1nted to prevent deter1orat1on of the surfaces. The basic

2
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purpose for pa1m,1ng IPE 15 preservauun‘ however, appearance 1is also
important. The color and workmanship of the paint application shall be such
that the appearance of the machine 1is enhanced as much as practical. The
choice between touch-up and complete repainting shall be made primarily on the
basis of economy; however, if either the number of spots or the total area
requiring touch-ups are excessive, the item shall be repainted. For complete
repainting, the color and workmanship shall be in accordance with FED-STD-595.

4.8.2 Preservation of unpainted surfaces. When paint 1is not required,
preservation shall be applied to cTean 1interior and exterior unpainted
surfaces by brushing, spraying, dipping, or other applicable methods specified

in MIL-P-116. Care shall be taken to preserve only the required surfaces,
with minimum overlap on the adjacent painted surfaces. After draining liquid
preservatives, coolant, hydraulic fluids, and oils from the internal systems,
all trapped pools of excessive preservatives shall be removed from the
internal and external systems by pump or other appropriate means. P-2 or P-
19 conforming to MIL-C-16173, or approved coammercial material shall be wused
to preserve unpainted surfaces.

4.9 Maintenance of preservative film. Caution shall be exercised to
assure that the preservative 1s not rubbed off after application. Where
blocking and bracing contacts the preserved areas, greaseproof paper
conforming to MIL-B-121, grade A, type 1 shall be inserted with a double
thickness fold at points of contact. The barrier materials shall extend

approximately one-half inch beyond the edge of the blocking material. Barrier

materials shall be secured in place with tape conforming to PPP-T-60, type IV.

4.10 Weatherproofing. Unless otherwise specified, a weatherproof
barrier material shall be provided in the form of a case liner, crate 1liner,
shroud or wrap fabricated from barrier material conforming to either PPP-B-
1055, MIL-B-22191, or MIL-B-121. Weatherproof barriers are primarily intended
to prevent deterioration of the item and the preservation materials used to
protect IPE by excluding entry of free water or by diverting water from
materials which are subject to water damage. Additionally, weatherproof
barriers shall protect the items from dust, dirt, and other harmful foreign
material. Waterproof barrier materials shall not be used when the interior
packs are already weatherproofed, or when asphalt in some of the barrier
materials would cause injury to the enclosed item. For overseas shipment (see
paragraph 5.1.1.37).

4.11 Technical data. Technical data shall be complete and shall include
all available data pertinent to each item of IPE. Technical data 1including
photographs, installation and foundation drawings, manufacturers' parts and
operations manuals, and other manufacturer's data relative to maintenance and
lubrication shall be assembled and packed in accordance with submethods IC-1
of MIL-P-116. The package shall be marked " TECHNICAL DATA" in bold black
Jetters. The package shall be protected against puncture and abrasion. The
data shall either be attached to the machine with tape conforming to PPP-T-60,

+ 3 . .
type 1V, placed in a storage campartment of the machine, or placed in a

consolidated box containing accessories or disassembled camponents.
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4.12 Hazardous contaminants. A1l IPE and its camponents, parts, and
attachments shall be made free of hazardous contaminants before movement.
The activity having the responsibility for shipment and storage shall be
responsible for providing the protection. Hazardous contaminants 1nr1ude
polychlorinated biphenyls (PCBs), asbestos, radioactive, corrosive, or toxic
materials. PCB content of fluids in machinery shall not exceed the 1limits

specified in 40 CFR, Part 761, Environmental Protection Agency Regulations
for Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions

[ ol oy

for Poiychiorinated Biphenyls under the Toxic Substances Control Act, or
limits specified by more stringent state or Tlocal standards. The equipment
shall be inspected, tested, and certified to contain less than 50 parts per

million of PCBs in accordance with 40 CFR, parts 761. IPE shall be free of
other hazardous contaminants specified above before storage or shipment.
Preparation and decontamination procedures shall be in accordance with DLAM
4215.2.

4.13 Palletizing and skidding. A1l IPE prepared for shipment, or placed
in storage (except standby-in-place), shall be either palletized in accordance
with MIL-STD-147 or sk1dded in accordance with MIL-HDBK-701 as dictated by the
weight and configuration of the item.

4,14 Processing items for disposai. A1l IPE being prepared for disposal
P T Y T mnAmAd AT dhA marancos mrmacnanuab s Aan anAd narlinm ramitivrad +n
Snaili pDe arroraeag oniy une necessary preseérvation and palking required LU
retain the item in the condition existing at the time disposition action was
determined. Machines mounted on DOD reusable skids shall have the skid

removed. The removed skids shall be returned to one of DIPEC's directorates
of IPE operations in accordance with the requirements of MIL-HDBK-701.

4.15 Caution tag. A waterproof tag conforming to either UU-T-81, or
mand R Fyay
< P

oved commercial tag shall be attached to each areserved
a

a
machine, The tag shall state: MACHINE HAS BEEN PRESERVED FOR SHIPMENT AND/OR
STORAGE. ALL LUBRICANTS HAVE BEEN DRAINED FROM THIS UNIT. DO NOT ATTEMPT TO
OPERATE UNTIL LUBRICANTS HAVE BEEN REPLACED. BEFORE PUTTING MACHINE INTO
OPERATION, SERVICE ALL RESERVOIR AND LUBRICATING SYSTEMS. Other machine

markings, when required, shall be: HANDLE WITH CARE, METHOD II PACKAGE,
CAUTION-SENSITIVE ELECTRONIC DEVICES, D0 NOT SHIP OR STORE NEAR STRONG
ELECTROSTATIC OR ELECTROMAGNETIC FIELDS otc Refore start-upn follow all

b lbaw §INWT VIWIVe § W L] ;l—\—uv’ A A Y ) A N NIV N - W A ~ bl o ] T ¥ www = s
instructions packed inside the machine.

4.16 Waiver of preservation, packing, and marking procedures. All pre-
servation, packing and marking requirements shall be 1in accordance with the
requirements of MIL-STD-129, MIL-P-116 and this standard. Any request for
deviation from or waiver of these requirements and procedures shall be made
in writing to Defense Industrial Plant Equipment Center, ATTIN: DIPEC-SQ, 2163

S AL A~ LER RS

Airways B]vd,= Memphis, TN 38114-5051.

5. DETAILED REQUIREMENTS

5.1 Preservation. Preservation shall be either 1level A (see 5.1.1),
level B (see 5.1.2), or level C (see 5.1.3).

5.1.1 Level A preservation. When level A preservation is required, the
basic item of IPE, its attachments, accessories, components, repair parts, and
tools shall be processed in accordance with sections 4 and 5, paragraphs
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5.1.1.1 through 5.1.1.38. All cieaning and drying shall be in accordance
with the requirements of MIL-P-116. A1l items shall be thoroughly cleaned,
dried, and preserved immediately following shutdown,

5.1.1.1 Exterior surfaces. Prior to cleaning, all accessories and
attachments such as chucks, face plates, study rests, tool holders, jigs,
fixtures, r1nd1ng wheels, and other cunponents shall be removed. Al

exterior surfaces shall be cleaned. After cieaning, all machined surfaces of
the basic unit, accessories, attachments and other components shall be
preserved in accordance m‘th the requirements of MIL-P-116. Parts shall be
submerged or manually rotated as necessary to ensure caomplete coverage.

5.1.1.1.1 Tables, ball-screw drive mechanisms, and parts. Tables, ball-
screw mechanism, parts, and other components moving on roller bearings or
other types of high efficiency, low-friction ball, or roller bearing
assemblies shall be removed or blocked, and components treated in such a
manner that neither the way(S) surfaces nor the anti-friction devices will be
subject to brinelling or other damage. The bearing preload, when required,
shall be relieved. Recirculating ball-screw driven camponents shall have the
ball nut(S) disconnected and the complete mechanisms shall be protected to
prevent damage during sh1pment and handling. A1l required surfaces shall be

Anatad widsdbh DD mmacaruat S

coated with P-2 preservative compound conforming to MIL-C-16173.

5.1.1.2 Drive belts and pulleys. A1l drive belts shall be removed from
the equipment, The face or grooves of all ferrous metal pulleys shall be
coated with either P-2 or P-19 preservative compound conforming to MIL-C-
16173, primer coating synthetic rust inhibiting TJacquer-resisting campound
conforming to TT-P-664, or appruved commercial preservative. Belts that have

been removed shall be packed in accordance with method III of MIL-P-116.

5.1.1.3 Internal mechanisms and systems. All non-electronic and elec-
trical internal mechanisms and systems of the basic machine, except gear
cases and hydraulic systems shall be drained and cleaned with a solution
consisting of one part P-10, grade 30, preservative 0oil conforming to MIL-L-
21260, and nine parts L]Culllllg S".!ve-“-t confor m’.ng to P-D-680, type II. The
reservoir shall be filled with the cleaning solution. The solution shall be
circulated with the equipment connected to power and operated at its lowest
feeds and speeds. Circulation shall be no Tlonger than necessary to assure

thorough cleaning. The solution shall be drained, and the reservoir shall be

refilied with P-10, grade 30, preservative oil conforming to MIL-L-21260. The
oil shall be ﬁirculaueu to assure that all parts are coated. The reservoir
shall be drained and all openings closed. Very large items of IPE that
cannot be economically cleaned and preserved under power and those items with

internal mechanisms which could become damaged under power shall be flushed
with the solutions specified above. When feasible, during the cleaning and
preservation, the item shall be rotated manuaTTy to canpieteiy coat the
internal mechanisms. After cleaning, drying, and preservation, all systems
shall be drained and all openings closed.

5.1.1.4 Lubrication systems. Lubrication systems shall be drained prior
to cleaning. ~The systems shall be filled with P-10, grade 30, preservat1ve
0il conforming to MIL-L-21260, thoroughly flushed and drained, and all

openings closed.
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5.1.1.5 Gear cases. Gear cases shall be drained and flushed with P-10,
grade 30, preservative oil conforming to MIL-L-21260. The gear cases shall
be flushed while the machine is operating under power. After the oil has
been circuiated thoroughly, it shail be drained campietely. The gear cases
shall be refilled with either P-7, grade 80 preservative oil conforming to
MIL-L-2105 or preservative oil conforming to MIL-L-3150 or P-10, grade 30,
preservative oil conforming to MIL-L-21260. The oil shall be circulated
thoroughly, drained completely, and all openings closed. If power operation
is not feasible, the gear case shall be flushed manually. A pump may be used
for draining the gear cases. Whichever process is used, the gear cases shall
be drained and all openings closed.

c 1 1 £ Podbdsan €1t Ad cvuedkame Poddinn €144 evetame ehall ha Avainand
Jdelel O LCULLINY 1 TUuiU SydLTiily vuLLinyg 1 iuiiu Sy dLCHia SHdai i ve Ui ricuy
and all sludge, chips, grit, corrosion, spent coolants, and other foreign

matter shall be removed. The systems shall be flushed thoroughly with a
solution consisting of one part P-10, grade 30, preservative oil conforming
to MIL-L-21260, and nine parts cleaning solvent conforming to P-D-680, type
II. The solution shall be circulated thoroughly and drained. The system
shall be preserved by flushing with P-3 preservative conforming to MIL-C-
16173, grade 3. The system shall be drained and all openings closed.

5.1.1.7 Variahle speed gear mechanisms. Variable speed gear mechanisms
shall be drained and flushed with P-10, grade 30, preservative o0il1 conforming
to MIL-L-21260 or P-7, grade 80, preservative oil conforming to MIL-L-2105 or
preservative oil conforming to MIL-L-3150. The mechanisms shall be operated
no longer than necessary to ensure a thorough coating of preservative oil on
the internal surfaces. If the equipment has enciosed reduction gears, ali
necessary gear shifts shall be made to accamplish thorough coating of all gear
surfaces. If power operation is not feasible, variable speed gear
mechanisms shall be flushed with the solution specified above and rotated
manually. After all internal surfaces have been coated with preservative
0il, the system shall be drained and all openings closed. A pump may be used
for draining the system,

5.1.1.8 Hydraulic systems. A1l hydraulic systems shall be inspected,
and tested to determine the condition of the hydraulic system and fluid in
the reservoir, If the hydraulic reservgir and fluid are clean and non-
contaminated, and meet all the requirements of Title 40 CFR Parts 761,
covering polychorinated biphenyls (PCBs), the hydraulic system shall be
drained and refilled with new hydraulic fluid specified in the operator's
manual or hydraulic fluid conforming to MIL-H-5606 or MIL-H-6083. The
hydraulic system shali be cycied and flushed untii it meets the requirements
of DLAM 4215.2 and Title 40 CFR Parts 761. A1l mechanisms shall be fully
retracted and secured in position. The system shall be drained and all
openings closed.

5.1.1.9 Water cooling chambers, water jackets, steam lines, and related
systems. A1l cooling chambers and water jackets shall be drained, refilled
with clean fresh water, and flushed to remove all corrosion, rust, and harmful
foreign matter. A1l water shall be campletely drained from the system with
moisture-free compressed air. Steam Jines and the systems specified above
shall be dried with moisture-free compressed air. No preservative shall be
applied to these systems. A1l openings shall be closed.
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5.1.1.9.1 Other coolant systems. Any coolant system that requires anti-
freeze shall be filled to the operating level with 50 percent of anti-

freeze conforming to MIL-A-46153 and 50 percent water. If the system contains
a thermostat, the equipment shall operate no longer than necessary to allow
the thermgstat to open and assure mixing and even distribution of the coolant.
The equipment shall not be drained, and all openings shall be closed. The

equipment shall be tagged and indicate the following: NOTE: "THIS EQUIPMENT
COOLANT SYSTEM CONTAINS WATER AND ANTI-FREEZE SOLUTION 1IN EQUAL PARTS. DO

- mmmm ma: macem s Mot maser

NOT DRAIN-CHECK COOLANT LEVEL."®

5.1.1.10 Critical items. A1l critical items of the basic units, parts,
and accessories shall be free of any form of contaminants which would cause
damage to the item in any manner.

5.1.1.11 Bearings general purpose type. Bearings which have been

removed from their operating position and are not to be reinstalled shall be
leaned in accordance with method (-1 of MIL-P-116 Aftor r1nan1_ng and
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drying, P-6 preservative conforming to MIL-C-11796, Class 3, shall be applied
to bearings. The bearings shall be securely wrapped in aluminum foil

conforming to QQ-A-1876. Bearings having a bore greater than 3-1/2 inches or

weighing over 20 pounds shall be doughnut wrapped. Separable bearing
assembiies and cup-cone combinations that measure over 2-1/2 inches outer
diameter shall have aluminum foil in accordance with QQ-A-1876 placed between
each part to prevent brinelling. Bearings in operating pgs'itims are not
required to be cleaned. Sealed bearings shall only be cleaned by wiping.

5.1.1.11.1 Instrument precision bearings. Instrument precision bearings
which have been —removed and are not to be reinstaiied shaii be cleaned in
accordance with MIL-P-116. Bearings shall be coated with P-6 preservative
conforming to MIL-C-11796, class 3. Bearings shall be wrapped in barrier

material conforming to MIL-B-121, packed in accordance with sub-method IA-8 of

MIL-P-116 and piaced in a container conformin ng to Level A requirements of
MIL-STD-2073-1.

5.1.1.12 Electr tic protection. Electrostati discharge sensitive
devices as defined by DOD-S1D-1686 shall be provided electrostatic discharge
protection by properly safeguarding packaging workstations, and prgper1y
outfitting personne] (i.e., grounding devices, etc.), as well as, using

electrostatic discharge protective packaging materials. Electrostatic
discharge protective packaging shall be accamplished by initially wrapping the
item with material conforming to either MIL-B-81705, type I1I, MIL-B-117, type
I, class A, style 2, or cushioned with material caﬁrofmiﬁg to PPP-C-1842, type
111, style A or B, PPP-C-1752, type VII, class 4, or PPP-C-1797, type II. The
wrannpd or g:_ns_hir_ln_ed items Qhaﬂ be unit packed in heat-sealed baos conforming

to MIL-B-117, type I, class F, style L.

5.1.1.12.1 Electromagnetic protection. Electromagnetic protection shall
be provided to eTectromagnetic sensitive devices by enc]osing the items in a
heat-sealed bag conforming to MIL-B-117, type I, class F, style L, or approved
commercial materials.

5.1.1.12.2 Electrostatic and electromagnetic protection. Electronic

devices requiring both electrostatic and eTectromagnetic protection shall be
unit packed in accordance with paragraph 3.6.1.3.1 of MIL-P-1l6.
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5.1.1.13 Field force protection. Sensitive electronic equipment and
devices shall be protected by the applicable procedures specified in 3.6.1.3.1
through 3.6.1.3.3 of MIL-P-116.

adjustment screws which are 1in contact with the opposing surfaces shall be
coated with P-2 or P-19 preservative campound conforming to MIL-C-16173,
grades 2 and 4 before locking that part of the machine in place. SpindTe gear
trains and lead screws shall be rotated to ensure campiete coverage with the
preservative,

5.1.1.14 Contact surfaces. Ways, friction surfaces, driving gears, and

5.1.1.15 Other machined surfaces. A1l machined surfaces which are not
otherwise described herein shall be coated with P-2 and P-19 preservative
compound conforming to MIL-C-16173, grades 2 and 4, or approved caommercial

preservative compound.

5.1.1.16 Non-lubricated internal surfaces. Surfaces of internal gears
which do not Toperate in a lubricant, and the interior surfaces of coolant
system tanks that are not covered or flooded with a preservative applied in
acc ordance with this standard, shall be covered by spraying or fogg1ng with

P-3 preservative conforming to MIL-C-16173, grade 4 or otherwise with the type
of preservative that was wused in treat1ng other internal mechanisms. The
method of application shall be in accordance with MIL-P-116.

5.1.1.17 Recessed metal surfaces. Screws, exposed gears, recesses, blind
holes, and cavities which cannot be easily cleaned or preserved shall be
coated with either P-2 or P-19 preservative compound conforming to MIL-C-
16173, grades 2 and 4, or P-6 preservative compound conforming to MIL-C-11796,
class 3.
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preservat1;; éaﬁpaun can%ormlng to MIL-C- 16173, grades 2 and 4. Al] pre-
served parts not attached to the equipment shall either placed 1in bags
manufactured fron barrier material conformwng to MIL B-1 or wrapped in
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5.1.1.19 Welding and soldering equipment, supplies, and accessories.

Welding and soldering equipment, supplies, and accessories shall be preserved
in accordance with level A requirements of MIL-W-45562.

5.1.1.20 Cable, cord, and wire assemblies. Cable, cord, and wire assemb-
1ies shall be cTeaned and coiled to a minimum safe diameter with no kinks or
other deformations present, and placed in a container conforming to Level A
requirements of MIL-STD-2073-1.

5.1.1.21 Hose and hose fittings. Hose and hose fittings not installed
on the equipment shall be c]ean d, dried, and preserved in accordance with

e
level A requirements of MIL-H-775.
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5.1.1.22 Closure of openings. Small openings, except for vents and

louvers installed for ventiTation purposes, shall be sealed with tape
conforming to PPP-T-60, type IV. Large openings shall be covered with
waterproof barrier material conforming to PPP-B-1055, cla -1 or L-4, of not

ss E-1
less than 6 Mil thickness or barrier mater1a1 conforming to L-P-378, type and
class optional. Materials shall be secured with tape conforming to PPP-T-60,
type IV. When very large openings are to be covered, or when the location of

openings render coverings vulnerable to puncture, wood, or plywooc, or sheet
metal shall be appliied over the openings. Open ends of all pipe fittings
shall be plugged with pipe fittings or plastic cap plugs conforming to MIL-C-
5501.

5.1.1.23 Engines, gasoline and diesel. Gasoline and diesel engines shall
be preserved in accordance with level A requirements of MIL-E-10062.

24 Grinding wheels and abrasive products. Al1l used grinding wheels
v roducts shal] be removed and discarded New grinding wheels and
ts

shall be remo;eaufrom “éﬁé" eaaxpment and preserved in
ith level A requirements of MIL-A-3816 for shipment with the
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5.1.1.26 Air cylinders. Air cylinders shall remain installed. The
internal surfaces of the cylinders and the operating mechanisms shall be
cleaned, dried, and completely fogged with P-10, grade 30, preservative oil
conforming to MIL-L-21260. Organic packing shall be inspected and replaced if
necessary.

5.1.1.27 Air motors and lines. Interior surfaces of air motors and air
lines shall be coated with P-10, grade 30, preservative oil conforming to MIL-
L-21260 by injecting the oil 1nto the 1n1et air stream while operating the
motor until the oil appears at the exhaust ports. Air inlets and outlets

shall be sealed with p cap plugs conforming to MIL-C-5501 or tape
= \Y
,

i
€ A
conforming to PPP-T V.
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5.1.1.28 Journals. 0il lubricated journals shall be drained, cleaned,
flushed and refilled with P-10, grade 30, preservative oil, conforming to MIL-
1.-21260.
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5.1.1.30 Dial indicators. Dial indicators requires no preservation.
They shall be cushioned with material conforming to PPP-C-1752 or PPP-(-843,
packed in accordance with sub-method IA-8 or IA-15 of MIL-P-116, and placed in
a container conforming to Level A requirements of MIL-STD-2073-1

5.1.1.31 Gauges and measuring instruments. Gauges shall not be removed
from IPE unless they protrude or otherwise are subject to damage. Gauges and
instruments (other than dial indicators) including unit gauges, fixture
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gauges, and other measuring instruments shall be cushioned with barrier
material conforming to MIL-B-121, or cushioning material conforming to PPP-C-
843, and packed in accordance with methods 1A-8 or 1A-15 of MIL-P-116. Loose
gauges and instruments shall be cushioned with barrier material conforming to
MIL-B-121 or cushioning material conforming to PPP-C-843. The item shall be
placed in a bag manufactured from bag, transparent, flexible, sealable
volatile corrosion 1inhibitor treated conforming to MIL-B-22020, or Dbags
manufactured from material conforming to MIL-B-117, or wrapped in barrier
material conforming to MIL-B-121, or barrier material conforming to MIL-B-
22191, type I or II.

5.1.1.32 Loose parts. All loose parts that have been preserved and are
not to be reinstalled immediately or retained with the basic wunit shall be
either placed in bags manufactured from bags, transparent, flexible, sealable
volatile corrosion inhibitor treated conforming to MIL-B-22020, or volatile
corrosion inhibitor bags conforming to MIL-I-8574 placed in bags manufactured
from barrier material conforming to MIL-B-117, or wrapped in barrier material
conforming to MIL-B-121, grade A, type I or II, class 2, and secured with tape
conforming to PPP-T-60, type IV. Wrapped or bagged parts shall be placed in a
container conforming to level A requirements of MIL-STD-2073-1. VCI material
shall not be used in any containers unless the containers are sealed.

5.1.1.33 Tool and tool accessories. Tool and tool accessories shall be
cleaned, dried, and preserved 1in accordance with level A requirements of
PPP-P-40. Volatile corrosion inhibitor material conforming to MIL-I-8574 using
sealed containers may be used for packing tools and tool accessories.

5.1.1.33.1 Slides, counterbalances, motors, and hydraulic tables.

Slides, counterbaTances, motors, hydraulic tables, and all other moveable
components shall be cleaned, dried, preserved, and securely braced to the
machine itself, if not removed. After processing, projecting parts difficult
to support or protect, and which will require considerable additional blocking
if left in place on the machine, shall be removed and boxed in a container
conforming to level A requirements of MIL-STD-2073-1, and if possible,
placed on the same skid (see MIL-HDBK-701).

5.1.1.34 Forges, furnaces, and ovens. Each complete forge, furnace, and
oven with camponents and repair parts shall be cleaned, dried, and preserved
in accordance with level A requirements of MIL-E-17555. Components,
attachments, and accessories shall be removed to avoid damage or to reduce
cubage. These items shall be palletized in accordance with MIL-STD-147.

5.1.1.34.1 Removal of furnace lining. The furnace 1lining consisting of
firebrick, insulation, or firebrick and insulation in electrode-type salt bath
furnaces with ceramic pots shall be removed and discarded. The lining shall
be removed entirely from any type of furnace which has been in uninterrupted
service for five or more years, when burned, cracked, or deteriorated
sections are found. A furnace which has been in service for less than five
years or has been in interrupted service under constant low heat, while idle,
and is substantially free of any type of deterioration shall be considered
for shipment with its Tlining in place. Blocking and bracing of the 1lining
shall be 1in accordance with MIL-HDBK-701. Records shall indicate whether
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Tining has been removed. Lining shipped separately from the basic furnace or
oven shall be packed in a container conforming to level A requirements of
MIL-STD-2073-1. To prevent damage to the 11ning, each piece of lining shall
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cushioning material conforming to either PPP-C-843, type 1, class B, grade 6
not less than 3/8 inches thick, material conforming to PPP-C-1797 or approved
commercial cushion material. Each container shall not exceed 200 pounds
when packed. Closure of container shall be in accordance with the container
specification. Palletization shall be in accordance with MIL-STD-147.

5.1.1.35 Corrosion of electronic systems. The corrosion of electronic
systems is of paramount importance in packaging and storage of electronic
systems for long-term storage. When in storage; an invisible thin film of
corrosion forms on circuit boards and other electronic systems when the
electronic systems are packaged for a long period of time, and the systems are
not started up or cycled periodic to prevent corrosion. The corrosion in
electronic systems are influenced by three major factors; name]y, humidity,
iemperature, anu env1r0nmennal contam1nan10n Hﬂy FEIdC1VE num1a1ty dDOVé 50
percent drastically increases the rate of corrosion, however, humidity alone
is not the sole factor which causes corrosion. The environmental
contamination causes pollutants such as sulfides and chlorides, and is a major
factor in the corrosion process. Corrosion does occur at extremely low
levels of contamination, and low levels of relative humidity. Temperatures
are also significant, since the expansion and contraction of metals will cause
movement of components which in turn cause certain types of corrosion. For
further information on corrosion of electronic systems, (see DLAM 4145.9/TM
%_250 NA\ICIID Pl R E27 MC N 4Q7n R? :nd AFR 71-18)_
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5.1.1.35.1 Numerical control (NC)/computer numerical control (CNC) system
cleaning. Numerical control (NC)/computer numerical control (CNC) systems do
not require extensive cleaning; however, dust, grit, grease, grease-dirt in
combination, fingerprints, and dust fiim buiid-up can cause damage from
contamination. Whenever these conditions exist, the systems shall be cleaned
with a clean damp cloth and non-detergent cleaning solution, or a cleaning
solution that is recommended by the manufacturer. After the systems have been
cleaned, they shall be thoroughly dried before the application of
preservative and before putting them back into service or storage. The CRT
unit shall be made free from dirt, dust,and fingerprints with either a soft
cloth, lint free paper towel, or a soft brush, using water only. Keyboards
shall be cleaned with moisture-free air. The hard drive ports, or A and B
drives shail be clieaned by approved quaiified computer services personnel.
Any portion of the systems that cannot be cleaned by the above procedures
shall be cleaned by approved qualified computer services personnel.

5.1.1.35.1.1 Preservation protection. NC/CNC systems shall be preserved,
and processed for shipment or storage 1n accordance with the requirements of
MIL-STD-454, MIL-E-17555, and herein. Actuators, electronic servo and similar
systems shall be preserved with either P-2 preservative campound conforming to
MIL C-16173 grade 2, or P-18 preservative conforming to MIL-P-3420. Hydraulic

ad man odn n A M JOME ehall ha ad a¢h D_1E hudraulie
QLLUQ\'U )’ wllc” u::u lll L7 LINL )y )LC'"), 3”0' ¥ UC Pl :acl 'cu “I\oll F lJd Hjyuiuuvi v

fluid conforming to MIL-H-5606 or approved commercia) hydraulic fluid. Loose
electrical brush-holders, fuse-holders, tube-holders, and similar items shall
be enclosed in moisture-proof barrier material, flexible, electrostatic-free,
heat sealed container conforming to MIL-B-81705, class 1 material.

22
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5.1.1.35.1.2 Electrical and electronic equipment. Electrical and elec-
tronic equipment 1nciuding programmabie controiiers, and digital readouts,
their accessories, camponents, attachments, and spare parts shall be cleaned,
dried, and preserved in accordance with MIL-STD-454 and MIL-E-17555 and shall

-~ == P www A

be protected with moisture and fungus resistant varnish conforming to MIL-V-
173 or approved commercial varnish, and shall also be protected from mildew
with varnish conforming to MIL-V-13811. The equipment shall also be protected
from electrostatic discharge in accordance w1th level A requ1rements of DOD-

AN, 8 aarh 1 Masr

STD-1686 and MIL-HDBK-773. 1In addition to the requirements contained in the
abhAaun Aariimand e +hn €£A11AsnA Ant ailaAd regu Swvwamante annly whan nMRARAwInA
auuyT UuvLuHiciit o, Lilc YUt tuwinily ucLvairicu Cyu i Tinciivy appiy wiicH pr Epal iy
delicate electrical and electronic equipment for 5h1nmpnt_ anipmpgt of thig

type depends heav11y on the 1ntegr1ty of the systems and demands special care
in disassembly and reassembly. This is particularly true with respect to the
many electrical conductors which interconnect separable components. When
essential to preparation for shipment handiing, and storage, camponents may
be disconnected and removed from the parent machine. Cable assemblies and
conductors shall be carefully removed during disassembly. The camplexity of
the design and circuits, particularly NC/CNC systems and their control

panels necessitates processing as assembled units, using only those methods of
cleaning that will not damage delicate components and materials.

ic devices. Conductors control p

Alarndtma Tamsé A anm A samm

gieciro-1imit switches, and u
11 be cleaned, dried, preserved

Mrroa gy Vg

tant varnish conformlno to MIL-

M!D

173.

5.1.1.35.4 Control panels, switch panels, instrument panels, and record-
ing instruments. A1l openings 1in the control panels, switch panels,
instrument paneis, and recording instruments shail De seaied with tape
conforming to PPP-T-60, type IV. Terminals shall be coated with varnish

conforming to MIL-V-12811, Control panels, instrument nanels, switch panels

VW W vy > 'Y M II Y IS @ L R S [SAS LA I~ Y

and recording instruments not installed on the machines shall be individually
preserved in accordance with level A requirements of MIL-STD-454 and MIL-E-
17555,

5.1.1.35.5 Eiectricai wiring systems. Exposed ends of wire, sockets,
connector plugs, terminals, and openings in switches, and junction boxes shall
be sealed with tape conforming to PPP-T-60, tvpe IV, or approved commercial
tape.

5.1.1.35.6 NC/CNC units. NC/CNC units provided with machine tools may be
in one or more cabinets separable from the parent machine. For the purpose of
simpiicity, the fundamental requirements are structured around the separabie
off-the-machine type of wunits. Preservation instructions herein shall also
apply to all other tynes of numerically controlled machines varying only as

v S (SR f o] VT e WY e

d1ctated by conf1gurat1on factors. The degree of protection shall in all
cases remain the same.
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5.1.1.35.6.1 Vibration insulation. Insulation from vibratory forces is
of paramount importance to the above units for protection of the electrical
and electronic components therein. Vibration dampening materials and other
physical security measures shall be utilized as required to insulate against
v1bratory forces. The assembled units shall be preserved in accordance with
level A requirements of MIL-STD-454 and MIL-E-17555.

5.1.1.35.6.2 Removed parts. Parts which have been removed from numerical
control/camputer numerical controlled units shall be preserved in accordance
with Level A requirements of MIL-STD-454 and MIL-E-17555, and placed in a
container conforming to level A requirements of MIL-STD-2073-1.

5.1.1.35.6.3 Drawers and door assemblies. Sliding surfaces of drawer
guides shall be coated with P-I1 preservative grease conforming to either
MIL-G-23827, MIL-G-10924, MIL-G-81322, or approved commercial grease.
Internal surfaces of door hinges shall be coated with P-10 preservative o0il
conforming to either MIL-L-21260, MIL-L-6085, or approved commercial oil. In
addition to the mechanical 1locks and catches, doors and drawers shall be
secured with metal cfrann1nn rmf'nrm1nn to AQTM D 23953 and ASTM D 4675.

Fiberboard pads conform1ng to PPP-F- 320 shall be placed between the strap-
ping, doors and drawers to prevent the strapping from marring the painted
surfaces.

------- ~ s A

5.1.1.35.6.4 Identification and matching of NC/CNC wunits disconnected
from machines. When NC/CNC units are disconnected from machines, the machine
model number, ID number, nomenclature, and manufacturer's name shall be
recorded on a tag conforming to UU-T-81 and taped to the inside of the control
cabinet door. This data shall also be stencilled on the shipping cover or
container to assure correct identification and matching of machine control
unit upon reassembly.

5.1.1.35.6.5 Electrical heating elements. Electrical heating elements
removed from the equipment shall be individually preserved 1in accordance
with level A requirements of MIL-P-116, method III and packed in a container
conforming to level A requirements of MIL STD-2073-1.

5.1.1.35.7 Transformers. A1l transformers shall bg gtgserved in

accordance with Tevel A requirements of MIL-STD-454 and MIL-E-17555.

5.1.1.35.8 Electrical motors. Electrical motors detached from machines
shall be preserved in accordance with level A requirements of MIL-E-16298.

5.1.1.35.9 Electron tubes. Electron tubes shall be removed, and the
mating sockets marked to permit correct tube reinstallation at the time of

reassembly. Tubes shall be preserved in accordance with level A requirements
of MIL-E-75.

r 1 1 r e o metmd cmmani hasdbbhe amd ~cAanuvaAauvAn cue Carh

.1.3 rrdmeb, Ldlle, pdllll. Spray UUULH:, and LUivey Ul )_ybLClllb cacii
item of th1s type of equipment shall be handled as a unit, or disassembled
only to the extent necessary for preservation and ease of transportability.
Unpainted metal surfaces shall be coated with P-2 or P-19, preservative
compound conforming to MIL-C-16173, grades 2 and 4. Bearings and fittings
shall be charged with P-11, preservative grease conforming to either MIL-G-
10924, MIL-G-23827, MIL-G-81322 or approved commercial grease.
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5.1.1.37 Weatherproof enclosure with desiccant. All  industrial plant
equipment processed for overseas shipment shall be protected from dirt,
moisture, saltwater salt-air, environmental corrosion, and other harmful

foreign material by a weatherproof enclosure with desiccant. The bagged
activated desiccant shall conform to MIL-D-3464. The enclosed equipment shall
be provided with an humidity indicator device conforming to MS-20003 or MIL-I-

26860.

5.1.1.38 Foam in-place packaging procedures. Industrial plant eguipment,
accessories; and camponent parts may be blocked, braced, and cushioned in
accordance with one of the eight techniques specified in the foam 1in-place
procedures of MIL-STD-1191.

5.1.2 Level B preservation. When level B preservation is required, the
item and accompanying equipment shall be processed the same as that specified
for 1eve! A except for packing. Packing shall be in accordance with 5.2.1.
A1l cleaning and drying shall be accamplished in accordance with 4.5 and 4.6.

5.1.3 Level C preservation. When level C preservation is required, the
basic item of IPE, its attachments, accessories, components, repair parts, and

tools shall be processed in accordance with section 4, paragraphs 5.1.3
through 5.1.3.32. A1l cleaning and drying shall be accomplished immedi-

ately fn]]nw1nn shutdown in accordance with paragraphs 4.5 through 4.6

Lo VR wal | L4 A il GLL U WlGirve Wive plan Uy G e wivr TeVe

5.1.3.1 Exterior surfaces. A1l chips, dirt, spent coolant residues,
alkali, acidity, rust, corrosion and other harmful foreign materials shall be
removed from the exterior surfaces of the bas1c un1t its attachments,
accessories, and componen
P-D-680, type II. After

dde

l

+ i
wiping w1th a cleaned dust ~Toth, or wi s cam
After drying, all unpa1nted surf ces attachments, accessor1es, an
parts shall be preserved with P-2 or P-19, preservative compound conforming to
MIL-C-16173, grades 2 and 4.
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5.1.3.1.1 Tables, ball-screw driven mech i ardc iavies, baii-

2
screw driven mechanisms, parts, or other comp ents moving on ba11 bearings,
or of high efficiency low-friction ball, or roller bearing assemblies shall
be removed or blocked and all camponents treated in such a manner that neither
the ways, surfaces nor the anti-friction devices will be subject to
brinelling or other damage. The bearings preload, when required, shall be
relieved and the recirculating ball-screw driven components shall have the
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-l
gv
v
]}
[« X
o
m

ball nut disconnected, and the camplete mechanisms shall be protected to
prevent damage during shipment and handling.

5.1.3.2 Drive belts and pulleys. All drive belts shall be released from
tension. The face or grooves of all metal pulleys shall be coated with P-2 or
P-19 preservative compound conforming to MIL-C-16173, grades 2 and 4, primer
coating synthetic rust inhibiting lacquer resisting compound conrorm1ng to TT-
P-664 or approved commercial materials.

5.1.3.3 Internal mechanisms. Internal mechanisms shall be completely
drained and all openings cTlosed.

N
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5.1.3.4 Exposed gears. Exposed gears shall be cleaned with cleaning
solvent conforming to P-D-680, type II.  After cleaning and drying, the
gears shall be preserved with P-3 or P-19 preservative campound conforming to
MIL-C-16173, grades 3 and 4.

5.1.3.5 Enclosed gears. Gear cases shall be drained and all openings
ciosed.

£.1.3.,6 Hvdraulic gvstemg A1l hvdraulic svstems shall bhe 1ncnnrfnd and

Veaeswew SveTiig e T Sy SvTing Lot P =

tested to determine the condition of the hydraulic systems reservoir and
fluid. If the hydraulic reservoir and fluid are clean and uncontaminated, and
certified to meet the requirements of Title 40 CFR Part 761, then no further
processing is required except to fu]]y retract and secure the hydraulic

e e e 2 P 4L oo PRy I L I [ R YL b o womdoimam ..V 2 o PR
mecndnisms, drain vne 5_Y5LE|| dainuy C1o5e [ Upenlllgs. 11 Lne ﬂyU’dul 1C systein
3¢ +oectad anAd Aatavrminad +n hno d1n+u anAd/ar rantaminatand with DrRe +ho
LI~} e Iveu AP LR AV NOVOerminewg VW Ve e UJ' AR AS N AR L) CWIIVUIN HTTUuUbL W wiiwn I\.'IJO, Wit
system shall be drained and decontaminated bv cvr]inn and flushina with new

a
hydraullc fluid specified in the operator's manual or hydraulic fluid
conforming to MIL-H-5606 or MIL-H-6083 until it meets the requirements of DLAM
4215.2. After decontamination procedures have been campleted, the hydraulic
system shali be drained and ail openings ciosed.

5.1.3.7 Cutting fluid systems. The cutting fluid systems shall be
drained and all sludge, chips, grit, corrosion, and other harmful foreign
materials shall be removed and all openings closed.

5.1.3.8 Water cooling chambers, water jackets, steam iines, and related
systems. Water cooling chambers, water jackets, steam lines, and related
cvetame ehall ha nraracend in :rrnrd:nrn :4+h navanranhe R 1 1 O and &§ 1 1 Q 1
OJ 2eCmmg AR AN BN ) [ A= P' Ve d LN ey U UV Uuililw o LR N} P\ll Uyl u'.ll!-‘l wveododood Uiy Jo dh e d oo
herein.

5.1.3.9 Critical surfaces. All critical surfaces of the basic wunits,
parts, and camponents shall be free of any form of contaminants which would
damage the items in any manner.

8.1.3.10 Roar1nnc and iournalsg, Grease lubricated hnar1nnc and iournal

s 2 ee i A A S -GS T

shall be coated’w1fh P-11 preservatlve grease conforming to either MIL- é
10924, MIL-G-23827, MIL-G-81322 or approved commercial materials.

W

5.1.3.11 Electrostatic protection. Equipment having semi-conductors and
other sensitive devices susceplibie to electrostatic and environmental damage
shall be processed in accordance with paragraph 5.1.1.12 herein.

5.1.3.12 Magnetic protection. Equipment having magnetic fields shall be
processed in accordance with paragraph 5.1.1.13 herein.

1 contro] dev1ces. Electrical C
Wll.ll ICVBI l., YCqUIlEIIIEIILb OI
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5.1.3.14 Electrical wiring systems. Exposed ends of wires, sockets,
connector plugs, terminals and openings 1in switches and junction boxes shall
be sealed with tape conforming to PPP-T-60, type IV or cap plugs conforming to
MIL C- 5501 ETectrica1 cabies shai] be coiied to a safe diameter and secured
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5.1.3.15 Contact and machined surfaces. Ways, friction surfaces, driv-
ing gears, and adjusting screws that will be in contact with opposing surfaces
shall be processed in accordance with paragraphs 5.1.1.14 and 5.1.1.15 herein.

5.1.3.16 Non-lubricated interior surfaces. Surfaces of internal gears
which do not operate in a lTubricant, and the interior surfaces of coolant
system tanks which are not covered or flooded with a preservative applied in
accordance with this standard shall be coated by spraying or fogging with the
type of preservative that was used in treating other internal mechanisms. The
method of application shall be in accordance with MIL-P-116.

5.1.3.17 Recessed metal surfaces. Screws, exposed gears, recesses, blind
holes and cavities which cannot be easily cleaned or preserved shall be coated
with P-2 and P-19 preservative conforming to MIL-C-16173, grades 2 and 4, or
P-6 preservative compound conforming to MIL-C-11796, class 3.

5.1.3.18 Repair parts, attachments, and accessories. Machined surfaces
of repair parts, attachments, and accessories shall be coated with P-2 or P-19
preservative compound conforming to MIL-C-16173, grades 2 and 4. All
preserved parts not attached to the equipment shall be placed 1in bags
manufactured from barrier material conforming to MIL-B-117, or wrapped in
barrier material conforming to MIL-B-121, grade A, type I or II, class 2, and
secured with tape conforming to PPP-T-60, type IV. Wrapped items shall be
placed in a container conforming to level A requirements of MIL-STD-2073-1
with the nomenclature, part number, NSN or PEC noted on the container packing
list.

5.1.3.19 C(Cables, cords, and wire assemblies. Cables, cords, and wire
assemblies shall be cleaned, and coilled to a safe diameter and placed in a
container conforming to table VII of MIL-STD-2073-1.

5.1.3.20 Hose and hose fittings. Hose and hose fittings not installed in
the equipment shall be preserved 1n accordance with level C requirements of
MIL-H-775.

5.1.3.21 C(Closure of openings. Small openings, except vents and 1louvers
installed for ventilation purposes, shall be sealed with tape conforming to
PPP-T-60, type 1IV. Large openings shall be covered with weatherproofed
barrier material conforming to class E-1 or L-4 of PPP-B-1055, of not less
than 6 mil thickness, or plastic sheet and strip, thin gauge, polyolefin
material conforming to L-P-378. When very large openings are to be covered,
or when location of the opening renders coverings vulnerable to puncture,
wood or plywood, or sheet metal shall be applied over the openings. Open
ends of all pipe fittings shall be plugged with pipe fittings or plastic cap
plugs conforming to MIL-C-5501.

5.1.3.22 Engines, gasoline and diesel. Gasoline and diesel engines shall
be preserved in accordance with level C requirements of MIL-E-10062.

5.1.3.23 Grinding wheels and abrasive products. A1l used grinding wheels
and abrasive products shall be removed and discarded. New grinding wheels and
abrasive products shall be removed from the equipment and preserved 1in
accordance with 1level C requirements of MIL-A-3816 for shipment with the
parent item,

27
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5.1.3.24 Air compressors. Air campressors shall be cleaned and preserved
in accordance with ievei ( requirements of MIL-C-3600.

5.1.3.24.1 Air cvlinders. Air cylinders shall remain installed, The
internal surfaces of cylinders and operating mechanisms shall be cleaned,
dried, and completely fogged with P-10, grade 30 preservative oil conforming

to MIL-L-21260. Organic packing shall be inspected and replaced if necessary.

o 3
QL

1 <
|*h4wr

o 3
Q
[ald
q;

-3
3
-
=R
<*m:m
: (2]

3
D
el ¢))

onerat

Nuamoamasn omanml d;a
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5.1.3.26 Dial indicators. Dial indicators requires no preservation,
They shall be wrapped in cushioned material conforming to either PPP-C-843,
type II or cushioning material conforming to PPP-C-1752, packed in accordance
with sub-method 1A-8 or 1A-15 of MIL-P-116.

5.1.3.26.1 Gauges and measuring instruments. Gauges shall not be removed

.......... L2 __.,.,-_

from IPE unless fhey protrude or otherwise are subject to damage. Gauges and
instruments, other than dial indicators, including unit gauges, fixture
gauges, and other measuring instruments shall be cushioned with barrier

- aa

mater1a| conrorm1ng to MlL B-121 or cushioning materiai conforming to PPP-C-
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methods 1A-8 or 1A-15 of MIL-P-116. Loose
ushioned with barrier material conforming to

MIL-B-121 or cushioning material conforming to PPP-C-843. The item sha]] be
either placed in a bag manufactured from bag, transparent, flexible, sealable
volatile corrosion inhibitor treated conforming to MIL-B-22020 or bags
manufactured from material conforming to MIL-B-117 or wrappeo in barrier
material conforming to MIL-B-121 or barrier material conforming to MIL-8-

22191, type I or II.

5.1.3.27 Loose parts. Al1 loose parts that have been preserved and are
not to be reinstalled immediately or retained with the basic unit shall be
either placed in bags manufactured from bags, transparent, flexible, sealable
vo1ati]e corrosion inhibitor treated conforming to MIL-B-22020, volatile

o 34 A oo crmfrmmine $a MYl _T_OC7A amd nlarad $n hame mameoi_
voung U)lul IIIII IUIDU’ Uﬂg) CWAil llllllg Lv FiLLT 170974 anu PIGLCU (RA) UGB) manu=
factured from harrier material rnnFnrm1ng to MIL-B-117’ or wranned in barrier
material conforming to MIL-B-121, grade A, type I or II, c]ass 2 and secured

D
with tape conforming to PPP-T-60, type Iv. Nrapped or bagged parts shall be
placed in a container conforming to level C requirements of MIL-STD-2073-1.
VCI material shall not be used in containers unless the containers are sealed.

£ 1 2 20 Trnle anAd $AAl AacrAaccArinc Trnle and +ARl arracenninae ehall hn
JeledseCO UV > anlu Luul GLLCDDUIIC). IUUID aiftu LUUI QuLLTDODUI 1TO Diigi 1 vUcT
processed in accordance with level C requirements of PPP-P-40.

5.1.3.28.1. Slides, counterbalances, motors, and hydraulic tables.
Slides, counterbalances, motors and hydraulic tables shall be processed in
accordance with paragraph 5.1.1.33.1 herein,

N
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5.1.3.29 Welding and soidering equipment, suppuue;) and accessories.
welding and soldering equipment, supplies and accessories shall be preserved
in accordance with level C requirements of MIL-W-45562.

5.1.3.30 Forges, furnaces and ovens. Each complete forge, furnace or
oven with components and repair parts shall be preserved and processed in
accordance with level C requirements of MIL-E-17555 and paragraph 5.1.1.34

_L 1

herein. The furnaces shall be pailetized in accordance with MIL-STD-147.

5.1.32.30.1 Removal of furnace lining., The furnace 1lining consisting of
firebrick, insulation, or tirebrick and insulation in electrode-type salt bath
furnaces with ceramic pots shall be removed and discarded. The lining shall
be removed from any type of furnace which has been in uninterrupted service
for five years or more, when burned, cracked, or deteriorated sections are
found. A furnace which has been in service less than five years, or has been
in interrupted service under constant low heat, while idle and s
substantially free of any type of deterioration, shall be considered for
shipment w1th its lining in p]ace Blocking and brac1ng of lining shall be
in accordance with MIL-HDBK-701. RECORDS SHALL INDICATE IN BOLD LETTERS:
LINING HAS OR HAS NOT BEEN REMOVED. Lining shipped separately from the basic
furnaces or ovens sha]] be packed in a container conforming to 1eve1 C

___________ ~L AT

requutemenLS of MIL

10-2073-1. To plCVtHL damage to the }Iuluy, ea
arated from the other and from the inside fac
a

conta1ner w1th cushioning material conforming to PPP-C-843, type I, class B,
grade 6 not less than 3/8 inches thick. Each container shall not exceed 200
pounds when packed. Container closure shall be in accordance with the
container specification., Palietization shail be 1in accordance with MIL-STD-

147/.

§.1.2.31 Corrosion of electronic and electrical syvstems. The occurrence

of corrosion 1in electronic and electrical sysféms are of paramount
importance in electronic and electrical systems which are packaged for long-
term storage. The corrosion in electronic and electrical systems, which are
in storage is influenced by three major factors; namely, humidity,

1
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nd environmental contamination. Any relative hum1d}ty above
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drac+1ra11u increases the rate of corrosion of electronic
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temperature, a
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and electr1ca1 equipment 1n storage, however, humidity alone is not the sole
factor which causes corrosion. The environmental contamination which is
caused by pollutants such as sulfides and chlorides is also a significant

factor in the corrosion process. Corrosion can occur at extremeiy lTow Tevels
of contamination, and iow ievels of relative humidity. Temperatures are aiso
significant );uLc expansion and contraction of metal causes movement of

components which will cause certain types of corrosion.

5.1.3.31.1 Numerical control (NC)/computer numerical control (CNC)
systems cleaning. Numerical control (NC)/computer numerical control (CNC)
systems do not require extensive cleaning; however, dust, grit, grease,

grease -dirt in combination, fingerprints, and dust f11m bu11d -up can cause
damage from contamination. Whenever these conditions exist, the systems shall
he cleaned with a clean damp r1nfh and non-detergent r]pan1ng solution. or a
cleaning solution that is recommended by the manufacturer. After the svstems

have been cleaned, they shall be thoroughly dried before the app11cat1on of a
preservative and before putting them back into service or storage. The CRT
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unit shall be made free from dirt, dust, and fingerprints with either a so
cloth, lint free paper towel, or a soft brush, using water only. Keyboar
shall be cleaned with the mn1cfnrp free air, Thp hard drive ports, or A and B

drives shall be clean by aoorovea qualified computer services personne] Any
portion of the systems that cannot be cleaned by the above procedures shall be

cleaned by approved qualified computer services personnel.

‘{ kA ~aaa

5.1.3.31.1.1 Preservation protection. NC/CNC SySLemb shall be pre-
served and processed for shipment or storage in accordance with the
requirements of MIL-STD-454 MIL-E-17555, and herein. Actuators electronic

servo, and similar systems shall be preserved with either P-2 preservative
compound conforming to MIL-C-16173, grade 2 or P-18 preservative conforming to
MIL-P-3420. Hydraulic actuators, when used in NC/CNC systems shall be
preserved with P-15 hydrauiic fiuid conforming to MIL-H-5606 or approved
commercial hydraulic fluid. Loose electrical b,ush-holders, fuse-holders,
tube-holders, and similar items shall be enclosed in moisture-proof barrier
material, flexible, electrostatic-free, heat sealed containers conforming to
MIL-B-81705, class 1 material.

5.1.3.31.1.2 E]ectr1ca1 and electronic equipment. Electrical and elec-
tronic equ1pment including programmable controllers, digital readouts, and
similar systems, accessories, attachments, and component parts shall be
cleaned, dried, and reserved in accordance with level C requirements of MIL-

S$TD454 and MIL E-17555. The above items shall also be protected from moisture
and fungus with moisture and fungus resistant varnish conforming to MIL-V-173.
The equipment shall be protected from mildew and other deterioration with
varnish conform1ng to MIL-V-13811. The equipment shall be protected from
electrostatic discharge in accordance with DOD-STD-1686 and MIL-HDBK-773. In
addition, preservation and processing for shipment and storage shall be in
arggrdance with paragraph 5.1.1.35.1 herein.

5.1.3.31.2 Electronic devices. All conductors, control panels, pendants,
electro-limit switches, and assemblies shall be preserved and processed for
shipment and storage in accordance with level C requirements of MIL-STD-454

d MIL-E-
and MIL-E-175565.

5.1.3.31.3 Electrically balanced and calibrated equipment. Electrically
balanced and caTibrated equipment, component parts and assemblies shall be
preserved and processed for shipment and storage in accordance with tevel C

aze .q,-,.,.

requirements of MIL- STD-454 and MIL-E-17555.

5.1.3.31.4 Control panels, switch panels, instrument panels, and record-
ing instruments.” ATT openings in the control panels, switch panels,

Tnstrument panels, and recording instruments installed on the basic units
shall be preserved and processed for shipment and storage in accordance with
level C requirements of MIL-STD-454 and MIL-E-17555.

5.1.3.31.5 NC/CNC units. NC/CNC units provided the machines may be in
one or more cabinets separable from the parent machine, or may have other
intermediate arrangements. For simplicity, the fundamental requ1rements are

structured around the separate, off the machine type units and machines.
Preservation instructions herein shall apply to all other machines. Units and
machines vary only as dictated by configuration factors. The degree of
protection specified shall, in all cases, remain the same.

(7]
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5.1.3.31.5.1 Vibration insulation. Insulation from vibratory forces 1is
of paramount importance to the above units for protection of electronic and
electrical components therein. Using vibration dampening materials and other
physical secyrity measures shall be uytilized as required to insulate against

S ~CSwr o LT Qo == v

vibratory forces. The assembled units shall be preserved in accordance with
level C requirements of MIL-STD-454 and MIL-E-17555.

5.1.3.31.5.2 Rem oved;parts. Other parts which have been removed from the
basic unit shail be cieaned, dried, and preserved in accordance with ievel
mariswmamande ~f MY _C_1768E8
TTyu i ciiciivo Ui CIALTLET LI JJIJ .

5.1.3.31.5.3 Drawers and door assemblies. Sliding surfaces of drawer

guides shall be coated with P-11 preservative grease conforming to either MIL-

G-10924, MIL-G-23827, MIL-G-81322 or approved cammercial grease. Internal

surfaces shall be coated with P-7 preservative oi1 conforming to MIL-C-3150

or P-10 preservative o0il conforming to MIL-L-21260. 1In addition to.
mechanical locks and catches, doors and drawers shall be secured with non-

metallic strapping conforming to ASTM D3953 and ASTM 4675. Fiberboard pads

shall be placed between the metal and strapping to prevent the strapping from

marring the painted or preserved surfaces.

5.1.3.31.5.4 Identification and atch1ng of NC/CNC units disconnected
Lwmmms manhsman tLihhmm MO TRAME i b e awmn Aasmnnomnndard Srnmm marhanae +haA marmhsnn
T WU macitiiied., Nll!:ll NL/7LNL UniLd arec uissL oLy i1 I Hmavitiiics,, Lic macnine
mode! number, ID number, nomenclature, and manufacturer's name shall be

~
<
a
Qv fe24 20 (el

recorded on a tag conforming to UU-T-81 and tape
cabinet door. This data shall also be stenciled on the shipping cover of the
container to assure correct identification and matching of machine and control
unit upon assembly.

£ 1 2 21 £ © Clar+wrmir hastsnm mant e Cla ~ alamant e A -
JedoeJdeJddeded LiITuVLl W ||cu\v||l MCTIIVO o Lic "ny CICinciiv o L =3
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moved from the basic unit shall B’ individually preserved in accordance with
level C requirements of MIL-F-3296, and packed in accordance with method III
requirements of MIL-P-116. Preserved items shall be placed 1in a container
conforming to level C requirements of MIL-STD-2073-1.

1
1
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5.1.3.31.5.6 Transformers. All transformers shall be processed for

ch1pmnnf and storage in accordance with level C rnqu1rnmquc of MIl -STDh-484

v v Wyo Vo e v GGl w e v T v Te v~ - Yoy

and MIL-E-17555.

5.1.3.31.5.7 Electric motors. Electric motors detached from the basic
unit shall be cleaned, dried, and preserved 1in accordance with level C
requirements of MIL-E-16298.

5.1.3.31.5.8 Electron tubes., Electron tubes shall be removed from the
mating sockets marked to permit correct tube reinstallation at the time of
reassembly. Tubes shall be preserved in accordance with level C requirements

of MIL-E-75.

5.1.3.32 Frames, tanks, paint spray booths, and conveyors systems. Each
item of this type of equipment shall be handled as a unit or disassembled only
to the extent necegsarv for nrnrpcc1nn for ghjpment and storage, Unpainted

L LT TAVT L LRp ol PR 2 1] LTSS

metal surfaces shall be coated w1th P-2 or P-19 preservative compound

w)
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conforming to MIL-C-16173, grades 2 and 4, or approved cammercial materials.
Bearings and fittings shall be charged with P-11 preservative grease
conforming to either MIL-G-10924, MIL-G-23827, MIL-G-81322 or approved

commercial grease.

4 Packing list. Exterior packing lists shall be sealed in waterproof

5.1.
or water-resistant envelopes conforming to PPP-E-540, class 1. Envelopes
shall be secured to the exterior of the skidded, pallet12°” load or container
in the most protected location with one-inch tape conforming to PPP-T-60. For

o ,, Ve v~

LAY A

overseas shipment of IPE, the waterproof envelope conta1n1ng the packing 1list
shall be further protected with a packing 1ist protector in accordance with
paragraph 5.1.6 of MIL-STD-129, and securely attached to the skidded,
pailetized/unitized ioad or container,

5.2. Packin" Packing shall be level A, B, or { as specified, and for
equipment to stored for a long term or indefinite period under any storage

condition. Pack1nq shall be designed to comply with the minimum weight and
cubage requirements of joint regulation DLAR 4500.25, AR 70-44, NAVINST
4600.22, AFR 80-18, and MCO 4610.14, DOD Engineering for Transportabiiity.

5.2.1. Level A packing. Level A packing shall be wused for overseas
shipment of TPE or for equipment to be retained 1in non-dehumidified stor-
age. Each container with contents weighing more than 200 pounds shall be
provided with skid runners in accordance with level A requirements of MIL-STD-
2073-1. A1l screws, nuts and bolts used in the container shall conform to the

requirements of Federal Standard FED-STD-H28.

5.2.1.1 Equipment weighing 1,000 pounds or less. Each caomplete item
weighing 1,000 pounds or less shall be packed in an overseas container

conforming to level A requirements of MIL-STD-2073-1. Each container with
contents weighing more than 200 pounds shall be provided with skid runners in
accordance with the container specification. Contents of each container
shail be secured in a waterproofed case liner or wrap material conforming to
MIL-L-10547. Cushioning, blocking, bracing, and anchoring shall be in
accordance with MIL-STD-1186, Container closure and strapping shall be in
accordance with level A requirements of the container specification.

5.2.1.2 Equipment weighing between 1,001 and 4,000 pounds. Each complete
item weighing between 1,001 and 4,000 pounds shall be packed in an overseas
shipping container conforming to |eve1 A requirements of MIL-570-2073- 1. The

Sy AV
contents of each container chall be secured in waterproof case liners or

wrapped material conforming to MIL-L-10547. Cushioning, blocking, bracing,

CSrFr-=

and anchoring shall be in accordance with MIL-STD-1186. C1osure and
strapping shall be in accordance with level A requirements of the container
specification.

e 2 1 el . ———~ int Ak nn
5.2.1.3 Eguipment weighing nG cam

n1 n
plete item weighing between 4,00 6,000 ound shai] be packed in an
averseas shipping container conform1no to 1eve1 A requirements of MIL-STD-
2073-1. The contents of each container shall be secured in waterproof
enclosure materials conforming to either L-P-378, MIL-L-10547, or when

T
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electronic equipment is enclosed, the
MIL-B8-81705. Cushioning, blocking, br

AY s --.&A P | abhhaTYl A An
mate ] hail conf
n

>
1ng, and anchoring shall
accordance with MIL-STD-1186. Container closure and strapping shall be 1in

a0V, i a it

accordance with level A requirements of the container specification.

orm TO0
b

5.2.1.4 Equipment weighing between 16,001 and 30,000 pounds. Each item
weigh1ng between 16,001 and 30,000 pounds shall be packed’1n an overseas
~ M

shipping container c“forming to level A requirements of MIL-5TD-2073-1.
The contents of each container shall be secured in waterproofed bag, shroud
or wrapped materials conforming to either L-P-378, PPP-B-1055, MIL-L-10547 or

when electron1c equipment 1is enclosed the enclosure material shall conform
to MIL-B-81705. Cushioning, b]ockmng, bracing, and anchoring shall be in
accordance with MIL-STD-1186. Container closure and strapping shall be in
accordance with the container specification.

5.2.1.5 Equipment weighing over 30,000 pounds. Equipment weighing over
30,000 pounds or dimensionally in excess of the Timitation specified in MIL-
STD-2073-1 shall be packed in accordance with directions issued by the
organization directing the shipment. Cushioning, blocking, bracing, anchor-
ing, and waterproofing shall be in accordance with MIL-STD-1186. Contents of
each container shall be secured in weatherproofed wrap or shroud conforming to

either MIL-L-10547, PPP-B-1055 class E, or L-P-378 having a minimum thickness
of 6 mj]g’ and for electronic electrical pnu1nmpnt weatherproofing shall be
accomplished with material conforming to MIL B-81705.

5.2.1.6 Consolidation of items preserved to level A. A1l items pre-
served to level A requirements which have not been containerized in the above
paragraphs, shall be consolidated in an overseas shipping container

conforming to level A requirements of MIL-STD-2073-1.

5.2.2 Level B packing. Level B packing shall be used for domestic and
overseas shipment of IPE under favorable environmental conditions. The only
difference between level A and B packing is in the requirement for a
container and container closure. Containers with contents weighing more than

200 pounds shall be provided with skid runners in accordance with container
specification, Cushioning, blocking, bracing, and anchoring shall be in
accordance with  MIL-STD-1186. Containers shall conform to level B

requirements of MIL-STD-2073-1. Container closures and strapping shall be in
accordance with the container specification. A1l screws, nuts and bolts used
in the container shall conform to the requirements of Federal Standard FED-
STD-H28.

5.2.3 Level C packing. Containers shall conform to level C requirements
of MIL-STD-2073-1. Container closure and strapping shall be in accordance
with the container specification. Each complete item shall be packed in a
manner which will prevent deterioration and damage during shipment, handling,
and storage. Container and packing shall compiy with Uniform Ciassification
and Rules as applicable, A]l screws, nuts and bolts used in the container
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5.3 Marking. When Tevel A or C protection is specified, marking shall
be in accordance with MIL-STD-129.

5.3.1 Bar code marking. When bar code marking 1is specified in the
contract or order, bar code marking shall be in accordance with MIL-STD-1189
and MIL-STD-129. DD Form 1387, Military Shipment Label shall be bar coded 1in
accordance with Appendix H of MIL-STD-129. The plant equipment code (PEC)
shall be placed adjacent to the National Stock Number (NSN). The PEC shall

not be bar coded.

5.4 Inspection. Inspect1on of IPE shall be performed before shipping or
placing the equipment in any form of storage. Each item shall be visually
inspected to determine the completeness and condition of the c]eanwng, dry1ng,
and preservat1on of the equ1pment Each item shall be 1nspeCtea to ascertain
condition of the item after transportation and handling and before placing the
item in storage. Each item shall be provided with warning tags, inspection
records, PCB laboratory test report, condition tags, packing 1list, and all
other cond1t1ons wh1ch may be d1scovered during 1nspect1on requirements as
specified herein. The 1nspect1on shall conform to the requirements of DLAM
4155.4, AR 750-26, NAVSUP PUB 5011, and MCO 4870.45C. Any discrepancy dis-
covered shall be corrected before shipment or the item is placed in any form

£ ad mnn o~

07 SLorage.

5.4.1 Inspection after disassembly. Equipment shall be inspected after
disassembly and before cleaning to 1dentify and replace missing parts or
components. Inspect1on shall be performed on the item and the material wused
for this purpose in accordance with MIL-STD-105, Sampiing Procedures and Table
for Inspection by Attribute.

5.4.2 Inspection after cleaning. Inspection shall be performed after
disassembly and cTeaning, and before preservat1on to ensure that all cleaning
and drying have been accomplished in accordance with MIL-P-116 and sections 4
and 5 of this standard. The inspection shall be performed on the equipment

and the material used for cleaning and drying the item to determine if the
item is free of corrosion, dirt, spent coolant, grease, cil, alkalies, salt,
acidity, and other foreign materials. If the equipment s found to be
unc]ean- it shall be cause for rejection and further cleaning shall be
required. After recleaning, the item shall be reinspected until the equipment

passes all inspections specified herein.

5.4.3 Inspection of preservation. Al1 IPE processed for shipment and
storage shall be inspected to ensure that the proper preservative was used on
the equipment. The inspection shall confirm that correct reassembly was
accomplished after disassembly and cleaning. A1l surfaces requiring a

preservative have been treated in such a manner that it will withstand the
terrain and environmental conditions it may encounter during transportation,

handling, and storage environment. After disassembly, cleaning, drying,
preservation, and reassembly has been accomplished, additional inspections
shall be performed to determine if all the procedures, processes, and
practices have been satisfactorily accomplished. If any d1screDanc1es are
found, it shall be cause for regect1on and the equipment shall be reprocessed
and reinspected until the equipment passes all inspection specified herein.

w
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5.4.4 Inspection before shrouding. Inspection shall be performed before
shrouding to ensure that ail accessories, attachments, and camponents have
been properly containerized or placed on skids, pallets, or reinstalled on the
machine on which they are to be used., When the items are not installed on the
machine, they shall be packed correct]y and identified with the machine on
which they are to be used, and stored with the parent machine when possible.
Marking shall be checked to ensure that it is in accordance with MIL-STD-129.

Inspection of preservation packing, skidding sh(ouding and loading shall be

L ’
performed to ensure that they conform to the requirements of sections 4 and 5
nf +hic ctandarmd and +ha annlircrahla narvanmanhe harmain
Ul LIS oStarniuailr u arnu uiic Gppl iLauic |JGI Ggl G’Jll) HCTIr i,

5.4.5 Inspection of blocking and bracing. Inspection of the machine
heads shall be performed to ascertain that the machine heads are being locked
in the lowest position. Movable parts shall be inspected to ascertain that
the parts have been removed or carefully locked in position and braced to

prevent movement in transit or ndnuslng. A1l industriail pld"L equipmenu shall

be inspected to ensure the item is completely assembled when being prepared
for shipment whenever weight and size permit, provided all necessary blocking

has been or can be accanp11shed—Eor'énsure adequate pnaiééf{bn for all
components, attachments, and accessories. When it is not considered feasible

to ship a machine assembled, the attachments, accessories, and components

shall be packed 1n accordance to weight as specified herein. Cables, springs,
mde 2 a1l b Rmarmam bnd & o b acsm bhkhad aT1Y +amas e han hasne wmaTlSsAaun
eLL., >Sitaili ve llleELLEU Lo asierealil Liau aill Leii>iul nas uveeH Teiigycu.,
Equipment shall be inspected, after loading to ensure that the equipment is
not blocked to the wall or floor of the trailer 1in which equipment is being
shipped.

5.4.6 Inspection of machine tables and ball-screw mechanisms, components.
Machine tables, bali-screw mechanisms and other components moving on Dball
bearings or other types of high efficiency, low friction ball or roller
bearing assemblies, shall be inspected to ascertain that the bearings have

been removed or blocked, and all components treated in such a manner that
neither the ways surfaces nor the anti-friction devices will be subject to
brinelling or other damage. The bearing preload when required, shall be
relieved. Recirculating ball-screw drive components shall be inspected to
ensure that the ball nuts are disconnected and the complete mechanism is

protected to prevent damage during shipment and handling., Slides, counter-
balances, motors, hydraulic tables, and any movable components shall be
inspected to ensure that the components are securely braced to the machine
itself.

5.4.7 Inspection of items processed for storage. Al1 IPE processed for
e+ rvvarma echall ha snenartad an et Amann ae enarafinad havrasn Than dnennrds an
SJL W ug: SQtia v i [0 ] - iopTuLicu [ B2 LUt ch as pCLIl ITU IWwrIciile, inc lllaPCLLIUI
phases and fregquency of inspection shall be determined by the storage
environment such as controlled humidity, heated or non-controlled storage.

5.4.8 Responsibility for inspection. The wusing activity, contractor,
packaging activity, owning activity, and the shipping activity having
possession of the IPE are responsible for the inspection of clieaning, drying,
preservation, packing, blocking, bracing, skidding, cushioning, weather-
nroofina. markina. shroudina. and loadina of industrial nlant equipment oprior
L ""':'t” TR R IITYy 27T VUMM ITIYy W™ ""‘“‘.‘"3 ~ ""“"""" ":' L st "‘1‘:"""""" LA
to shipment and storage. The receiving activity is responsible for the
equipment when it is accepted at its destination.
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5.5. Shipment. All cieaning, drying, preservation, and packing
requirements contained in this standard shall be accomplished prior to
shipment. A1l markings, condition tags, inspection and test reports, certi-
fication requirements, and all other processes and procedures shall be
performed before shipment.

5.5.1 Sh1pp1ng covers and targA. After the equipment has been loaded and
secured to the conveyance, visual examination and inspection shall be
performed on the equipment to determine if any disturbance has occurred of the
preservatives on the machined surfecese The integrity of the preservative

of preservat1ve shall be applied to the unhealed or scared areas. Where the
open type of transportation is wutilized, equipment that is not preserved in
accordance with Tlevel A requirements shall be covered with flexible,
weat herproof barrier material conforming to PPP-B-1055, class E or heavier,
not less than 6 mils thick, plastic sheet and strip, thin gauge, polyolefin,
class 1, type 1l cgnfcrming to L-P-378, o approved cammercial plastic
material. Polyvinyl chloride (PVC) or ethylene v1ny1 acetate (EVA) shall not
be used as an intimate wrap, shroud or cover material due to the possible
corrosive effects of PVC and EVA vapors on the covered items and its
components parts. A1l covers shall be of sufficient strength and be secured

in a manner to adequate protect the equipment throughout the transit period.
Covers constructed of waterproof paper shall not be used. Al1l sharp corners

ape u
and projections shall be Dadded with polyethylene foam or cushioned material
before covering. Covers shall be draped in a manner to campletely cover the
jtem and shall be arranged to avoid the formation of water pockets. Tarp
seams shall be sealed with water resistant adhesive conforming to MMM-A-260.

5.5.1.1 Shipping covers for machine control and computer numerical con-
trol units. ATT numerical control/camputer numerical control units shall be
protected from the environment by enclosuring the units in weatherproofed bags
manufactured from material conforming to either L-P-378, PPP-B-1055, class E
or heavier not less than 6 mils thick, or material conforming to MIL-B-81705.
Seams shall either be heat sealable or sealed with tape conforming to PPP-T-
OouU.

5.5.2 Transportation mode. Except for shipment of delicate equipment
such as numerical control and computer numerical control units, and other
fragile ditems, all IPE may be shipped by motor carrier, sh1p or air

transportation as specified by the shipping activity. Unless a waiver is
cbtained, rail shipment is not authorized. Due to the high susceptibility of
delicate electronic and electrical systems to damage from vibration and shock,

these systems shall be shipped on specialized equipment available from the

carrier for movement of fragile items. Regardless of the mode of

transportation used, the equipment shall be processed, loaded, protected, and
shipped in a manner that will protect the equipment to the maximum extent
possible. Transportation mode shall comply with Titie 49 CFR Code of Federal
Regulations, Transportation, parts 100 to 199.

5.5.2.1 Transportation mode for numerically controlled equipment. Al
numerically controlied equipment including numerically control units,
accessories, attachments, components, and assemblies shall be shipped in air
ride vans only. Transportation mode shall comply with Title 49 CFR Code of
Federal Regulations, parts 100 to 199.
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.5 crans ation mode. When it 1is determine be
more economical or otherwise in the best interest to the Government to relax
the transportation mode or when air ride vans cannot be utilized due to size,
weight, or configuration of the item, a written request for waiver shall be
addressed to: Defense Industrial Plant Equipment Center, ATTN: DIPEC-SQ, 2163
Airways Blvd., Memphis, TN 38114-5051.

5.6. Storage. In addition to other protective measures prescribed in
+dhae etandawm N ANRAr ciinnAand n€ marhina hacne 1¢c woamiirad +n Nnravant
LITID Q0anual U, pl UPCI )UPPUI 193 vi nasiittuc vuaova 19 ] cqu LR pl CVYCHIL
distortion. Machines mounted on wooden ckidc mav be subjected fn abnormal

tive humidity conditions dur\ng storage. These 1oads can distort precision
machinery, and in extreme cases, cause structural damage. After a machine
has been pTaced in storage the machine bolt hold-down nuts on wooden skids

shaill be ifoosened a minimum of one-half inch from the base. The boits shall
bhn AamadAad dh N _ D mumAasnmizab aiin AmameaniimAd AamEmmamanc a MTIL  _Mr_ 12172 mwmarda 2 Aw
Ut Ludaltcu WILII F=4 preser vactive C HPUUNU LWWIHTurmiiigyg Ly rilL=Lv=1iv1/79, yrtauc c ur
4, Other machine-to-skid retention devices on wooden skids shall be similarly
adjusted. Machines mounted on DOD reusable skids do not reguire 1loosening
of the hold-down bolts or other retention devices Each machine placed in

storage with hold-down bolts loosened shall have a plain manila tag secured
to each wunit in a conspicuous location. Tag shall be stamped in red ink with

the following statement: "“MACHINE MOUNTING BOLTS LOOSENED-DO NOT MOVE UNTIL
DNt TC ADEC TYINLITCAME AN Thoa mamhama da albsAd mabamdbs i Anuss~rnc b adb avinm Fhas e
DUL 19 ARLC i{luniciNcu . ineg macnine-to-SKia retention agevices, wiaLever uneir
confiaquration chall he nraonarlv t+iahtaned and cecured nrior to movement of
w W} lgul My P we ’ P LA A NN N U\- P' VPB' lJ - ‘sll\o\-"\-\‘ AT NI P U A 'll "W v W TN/ Y Wwili 't Al
equipment .

5.6.1 Locator system. Each DOD storage maintenance activity shall have

a locator system which shall reflect the current location of stored assets by
ID number, parts number, plant equipment code, or national stock numbers.
A1) Abhaomecnes +;m &b 14\1--\&-1\“ ~r At st abhall ha wmanmedad Soemmadcadal afd men
Ri11 Lnanges i Lie jvtact i v i ELIUIPIICHL QMia i1 DT TELUrdcu tincuialc ] aijLer
completion of any move. Basic requirements for a locator system are provided
in DOD 4145.19-R-1.

5.6.2 Storage types. IPE shall be stored in controlled humidity stor-
age, unless a waiver or deviation is obtained from DIPEC-SQ. Except that
non controiied areas be used for large Du1ky 1tems such as tanks

|

1

torage shall

5.6.2.1 Controlled humiditx storage. Controlled humidity
ha consist of
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2 on- dehum1dified storage. Non-dehumidified storage areas in-
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which have not been :mprcved, but can be used for storage purposes. Eguipment
not stored in nnc1 inldings shall be protected by tarpaulins, cocoons or

5.6.3 Storage areas. IPE may be stored in adjacent storage areas, in-
on site nearby, enciosed buiidings, outdoor under cover, shed, or

as,
ner apprapriate focation

M
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preparation shall be in

5.6.3.1 Adjacent storage, When IPE 1is to be placed in adjacent st
accor

a
c

5.6.3.2 Storage-in-place. When IPE is to be stored in-place, preparation
shall be made immediately foTlow1ng or during shutdown. There are two types
of storage in-place: (1) storage in-place cyc?ed, and {2 storage in-place and
nan-rvrlad Rnth tunac nf anuinmant chall in in the arininal nnoraf‘lnn
IIUIU.\-_Z\-CC\I. MV \'JP;J v \.\{\‘ I'JI LIS AR V) S AR A" S ] ¥ N PITNA VIS LR i A 'y"' v hd 'y
position connected to power. Type I storage in-place is equipment which have

been timed and7a11gnéd need no further preservat1on Type II storage in-place
is equipment which have not been timed and aligned. Preparation shall be in
accordance with level A requirement of this standard. When type I or type 1II

storage in-piace are in a controiied humidity environment, preparation shaiil
ha S»n anmcraAandanca wusdbh Taunl P wAamnIsvamantd e ~Af +ha etandanmd Cvawnricinn nf
uc i1 aLoew UG“\.C wiLii 1TvYycCi w IC\.‘U I cmmciiv o UI LIIID a\.uuuul L% Y LATT Lioinly i
equipment may be specified by the cognizant activity to maintain a high Tlevel

of readiness.

5.6.3.3 Storage-on-site. When IPE is to be stored on-site, it s
necessary to determine whether any equipment is non-severabie and should

therefore, remain in its installed position. Non-severable equipment includes
1ndnc+r~1:-\'! n'lanf equinment not feasible to move due to construction and size

L 2 TR = Sy~ LI - - e &S

Preparation for storage on site shall be in accordance with the requirements
this standard and the level specified.

5.6.4 Storage
stored togetner 1in

angements

. Whenever possible, like-items shall be
ne same area.

ar
t

5.6.4.1 Skids and boxes. Skidded or crated IPE shall not be stored in as
received condition unless the containers and/or skids meet the requirements of
MIL-HDBK-701. If the containers and/or skids do not meet the requirements of
MIL-HDBK-701, complete repacking, recrating, and/or reskidding shall be
accomplished pr1or to storage. An item received on wooden skids meeting the
requirements of MIL-HDBK-701 shall not be reskidded on DOD reuseable skids or
reskidded to meet a higher skidding 1level. Lifting devices, whenever
available, shall be used to facilitate handiing of equipment. In order to
conserve storage space, consolidation of boxes or parts shall be accomplished
whenever possible.

5.6.4.2 Leveling. All items shall be stored in a level position to
_______ A2l ek - mn AL mmnnteatsan AalemnmnAd Alamand ~ A1Y TDC hawvanAa waue ~n
prcvr_'lu. UIDLUNLIWIT Ul precis>iul atityncu ciciciie s, Ril iTrEC nav ity wayo 19
other precision aligned elements which are over six feet long, shall be
maintained in a level position by shimming supporting members as required.

Leveling of equipment on wooden skids shall be accanp11shed by placing shims
between the skid and the machine base, when required, to ensure load transfer
to the skid and the floor at the same points if the skid 1is not bearing
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solidly on the floor. Eguipment on DOD reusable skids shall be leveled by
placing shims between the skid and the floor, or by adjusting the leveling
screws. If it becomes necessary to move equipment, the equipment shall be

releveled upon relocation.

5.6.4.3 Aisle space. Equipment shall be arranged in storage to provide
adequate aisle space for inspection and to provide adequate roam for the
removal of equipment. The width of aisles should be governed by the size of
equipment stored and afpr1a1 hand11no equipment available for wuse. When
practicable, the aisles should be continuous to promote straight line traffic
pattern.

5.6.4.4 Attachments and accessories. Boxed and crated attachments and
accessories shall be placed on the skid with the related equipment, avoiding
contact of wood with preserved surfaces. When the above requirements are not
practical, boxed and crated attachments and accessories may be block-stacked

separately from the basic item, provided they are identified to the item on
which they belong. An appropriate notation shall be made on the record of the
item to indicate that such attachments and accessories are stored in a
particular location and are identified to the item.

5.6.4.5 Dust shi

JelUe Ve 154 v e‘!d -
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attachments, accessories, and components preserved for long-term storage.
When conditions are such that harmful quantities of dirt and harmful
contamination would settle on the equipment, dust shields shall be placed
will perm1t free c1rcu]at10n of a1r around
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u th with barrier material conformi
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21, grade A or MIL B-22191, type II. Additional cushioning protection as
requ1red for the machine projections shall be provided. The cushioning
material used shall be either cushioning material resilient, Tlow density,
unicelluar, po]ypropy]ene foam conforming to PPP-C-1797, or cushioning
material, plastic, open cell (for packaging applications) conforming to PPP-C-
1842. Polyvinyl chloride (PVC) or ethylene vinyl acetate (EVA) material shall

not be accenfah]n as an intimate wrap, shroud, or cover material due to the
possible corrosive effects of PVC and EVA vapors on the covered items and its
components parts. Barrier and cushioning material shall be secured with tape

conforming to PPP-T-60, type IV.

wn

Dust shields shall be wused for covering IPE,
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Goverment-owned IPE for shipment or storage. This standard
for use in new procurement of equipment.

6.1 Intended use. This standard 1is intended to be used for preparing
1'

6.2 Subject term (keyword Tisting).

Applicable documents

Cleaning

Definitions

Detailed requirements
Disassembly

Federal acquisition regulations
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General rt:(ju'n: 1ents
Hazardous contaminants
Hydraulic system
Inspection requirements
Level of protection
Marking
Preservation
Shipping r
Storage r
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Waiver pro

6.3 Change from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the

,,,,, Al o o

extensiveness of the changes.

Custodians: Preparing Activity
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Navy - SH
Air Force - 69 (Project PACK-0916)
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User:
Navy - MC
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