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MIL-T-24634(SH)
25 July 1984
MILITARY SPECLFICATION
TREADS, COMPOUND-FILLED, FOR INCLINED LADDERS
This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is avallable for use by all Departments and
Agencles of the Department of Defense.
1. SCuPE

1.1 Scope. This specification covers full treads and cap treads which
have slip-resistant compound-filled dovetail grooves in extruded aluminum bases.

1.2 Classification. Treads shall be of the following types, as specified
(sec 6.2.1):

Type 1 = Full tread with end plates.
Type LA - Full tread without end plates.
Type 11 - Cap tread.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise.specified, the fol-
lowing specifications and standards of the issue listed Ln that issue of the
Department of Defense Index of Specificatlons and Standards (DoDISS) specified
in the solicitatlion form a part of this speclfication to the extent specified
herein.

SPECIFLCATIONS

FEDERAL
QQ-A-200/8 - Aluminum Alloy 6061, Bar, Rod, Shapes, Tube and
Wire, Extruded.
§S5=-W-110 - Water-Repellent, Colorless, Silicon Resin Base.
PPP-B~6U01 - Boxes, Wood, Clecated Plywood.

Beneflcial comments {(recommendations, additlons, deletions) and any pertinent
daca which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, LC 20362 by using the self-addressed Standardization Document
Improvement Proposal (DU Form 1426) appearing at the end of this document

or by letter.

FSC 2090
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MILITARY
MIL-P-116 ~ Preservation, Methods of.

MIL-L-10547 Liners, Case, and Sheet, Overwrap, Water-Vapor-
proof or Waterproof, Flexible.

STANDARDS

FEDERAL
FED-S5TD-123 - Marking for Shipment (Civil Agencies).
FED-STD-501 ~ Federal Test Method Standard Floor Coverings,
Regsilient, Nontextile: Sampling and Testing.

MILITARY
MIL-STD-105

Sampling Procedures and Tables for Inspection
. by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-278 - Fabrication Welding and Inspection, and Casting
Inspection and Repalr for Machinery, Piping and
Pressure Vessels in Ships of United States Navy.
MIL-STD-1186 - Cushioning, Anchoring, Bracing, Blocking and
Waterproofing; with Appropriate Test Methods.
Inclined Ladder Tread Test Methods and Equipment
for Wear, Slip-Kesistance and Impact.

MIL~STD-2151

(Copies of specifications and standards required by contractors in connec-
tion with specific acquisitlon functions should be obtained from the contracting
activity or as directed by the contractlng officer.)

2.2 QOther publications. The following documents form a part of this speci- .
fication ta the extent speciflied herein. The issues of the documents which are
indicated as DoD adopted shall be the issue listed in the current DoDISS and
the supplement thereto, {f applicable.

NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT
National Motor Freight Classification

(Application for coples should be addressed to the National Motor Freight
Traffic Association, Inc., ATA TRAFFIC Dept., 1616 "P" Street, NW, Washington,
DC 20036.)

UNTFORM CLASSIFICATIUN COMMITTEE AGENT
Uniform Frelght Classification Ratings, Rules and Regulations

(Application for copies should be addressed to the Uniform Classification
Committee Agent, Tariff Publicatlon Otficer, Room 1106, 222 South Riverside
Plaza, Chicago, IL 60608,)

(Industry association specifications and standards are generally avallable
for reference from libraries. They are also distributed among technical groups
and using Federal agencles,)

2.3 Order of precedence. In the eveat of a conflict between the text of
this specification and the refecence cited herein, the text of this specifica-

tion shall take precedence. .
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3. REQUIREMENTS

3.1 First article. When specified (seec 6.2.1), tread samples shall be
subjected to first article inspection {see 4.3 and 6.3).

3.2 Material.

3.2.1 Bases. Extruded aluminum bases and end plates shall conform to
Alloy 6061-T6 in accordance with QQ-A-200/8.

3.2.2 Filler. The filler material shall an inorganic binder and abrasive
grain composite formulated to comply with the physical appearance and performance
as specified herein. Abrasive grain shall be 100 percent virgin grain atuminum
oxide (Al203) with a mohs scale hardness rating of 9. The grain quantity and
size grading shall be sclected to achieve the highest concentration of abrasive
grain consistent with the specificd requirements for impact, wear and slip-
resistance. The filler shall be worked to provide a uniform, flattened surface
which extends above the surface of the extrusion by a dilstance of 0.047 inch,
The filler shall not overlap the groove edge by more than 0.031 inch. Exposed
aluminum shall be cleaned of all extransous filler materfal and the flller cdges
shall have a straight and unifcorm appearance.

3.3 Design and construction. Treads shall be of the design, construction
and physical dimensions as shown on fi{gures 1 through 8. The type, widch and
length shall be as specified (see 6.2.1).

3.3.1 Tolerances. Tolerances on dimenslons as shown on figures 1l through
8 shall be as follows:

{(a) Overall length: Plus or oinus 0.063 inch.

{b) Bolt hole diameters: Plus or minus 0.U!6 inch.

{c) Bolt hold spacing end plates: Plus or ainus 0.031 inch.

(d) Groove width: Plus or minus U.0lb inch.

{(e) Groove spacing: Plus or minus 0.031 inch.

{f)} Extrusion thickness: Plus 0.010, oinus 0.005 inch.

{(g) Radii: Plus or minus 0.010 inch.

(h) Angles: Plus or minus ! degreec, 0 minute.

(1) Squarencss of end plates: Plus or minus O degree, 30 minutes.
(j) Height of filler above extrusion: Plus or winus 0.016 inch.

3.3.2 Color. The binding agent used Lln the filler shall be pigmented
black. Aluminum shall remain self-colored.

3.3.3 Sealing. After fabrication, treads shall be given two coats of
clear sealer to seal the fillar and grooves against the {ntrusion of moisture.
The sealer shall comply with the performance requirements as specified in
SS-W-11U0. When tested as specified in 4.6.4, trcads shall not exhibic any
signs of detericration, crackinyg or scparation from the base extrusion.

3.3.4 Welding. Welding of eud plates shall be in accordance with
MIL-STD-278 and as shown oun figure 1. Welding shall be from the underside of
the tread and all excessive weld spatter shall be removed. End plates shall
be smooth flat and square (sec 3.3.1) and the cdges shall be flush with the
outside surfaces of the tread extrusion.
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3.4 Performance.

3.4.1 Strength.

3.4.1.1 Type I deflection. When tested in accordance with 4.6,1.1, deflec-
tion shall not exceed 0.10 inch and there shall be no permanent deformation,

3.4.1.2 Type I local strength. After testing in accordance with 4.6.]1.2
there shall be no signs of permanent deformation or visual damage.

3.4.2 Slip-resistant properties. When tested as specified in 4.6.2, the
slip-resistance factor measured after 50,000 strokes shall be not less than the
following values: 1.50 in the dry condition, 1.25 in the wet condition, and"
1.00 in the oily condition. Maximum differential between initial {before wear
testing) and final slip-resistance factor for each condition shall not exceed
0.75.

3.4.3 Resistance to wear. Wear shall not exceed 0.010 inch after the
first 10,000 strokes of the wear pads in accordance with MIL-STD-2151. Total
additional wear, resulting from strokes of 20,001 through 50,000, shall not
exceed 0.008 inch. Testing for wear resistance shall be as specified in 4.6.3.

3.4.4 Resistance to impact. When tested as specified in 4.6.5, the tread
shall not exhibit deterioration or loss of the filler material deeper than
0.150 inch, cracks between impact points or projecting more than 0.50 inch away
from the centers of impact, loosening “or separation from the aluminum extrusion,
nor shall any other area of the tread, not previously subjected to impact
testing, show any signs of deterioration as a result of the test.

3.4.5 Fire resistance. When tested as specified in 4.6.6 the tread
specimen filler shall not exhibit destruction or deterioration, with the
exception of color change. The combustion plus ignition time shall not exceed
4.0 minutes. The density of smoke shall be light.

3.5 Labeling. Each tread shall be stenciled on the underside with the
following:

(a) Manufacturer's name.

(b) Manufacturer's address.

(¢) Year and month of manufacture.

(d) National stock number (if applicable).

(e} Type of tread and number of this specification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specliied herein. Except as otherwise speci-
fied in the contract or purchase order, the contractor may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set Forth in the specification where
such inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.
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4.2 Classification of inspection. The inspection requirements for tread
samples and flller matecial speclmens cut from a tread sample shall be classified
as follows:

{a) Filrst article inspectlon (sce &4.3).
(b) Quality conformance inspection (see 4.4).

4.3 First article inspection. First article inspection shall be performed
when required (see 3.1). This inspection shall include the examination of 4.5
and tests of 4.6. The contractor shall prepare a test report in accordance with
the data ordering document included in the contract or order (see 6.2.2).

4.3.1 First arcicle test specimens. The number of test specimens required
for cach test shall be as specified in table 1. The tread selected for prepara-
tion of the fire test specimen (sec 4.6.6) shall also be used for examination
of dimenslons, shape and tolerance of the extrusion (see 3.3 and 4.3).

TABLE 1. Specimen and test requirements.

Performance No. of Requirement Test

characteristic speclmens pargaraph paragraph
Scrength (type I and LA only) 3.6 4.6.1
Slip-resistance 1 3.4.2 §5,6.2
Wear-resistance 3.6.3 4.6.3
Moiscture and temperature

resistance 1 3.3.3 4.6.4

Lepact resistance 3.4.4 4.6.5
Fire reslstance 1 3.4.5 4.6.6

4.4 Quallity conformance i{nspection. Quality conformance inspection shall
be performed on the treads sclected in sccordance with 4.4.2. This inspection
shall be as specified in the examination of 4.5, tests of 4.6.4, 4,6.5 and 4.6.6,
and the Lonspection of 4.7.

4.4.1 Inspection lot. Treads of the same type and width offered to the
Government at one time shall be consldered a lot for the purpose of inspection.

4.4.2 Sampling. Random samples of treads shall be selected from each lot
in accordance with MIL-STU-1U5.

4.4.2.1 Sampling for ecxamination. Examination of treads shatl be based
on Inspection level 11, and an acceptance quality level (AQL) of 1.5 for major
defects per hundred treads and 4.0 for minor defects per hundred treads.

4.4.2.2 Sampling for tests. Sampling for tests shall consist of two sample
groups, Group A and Group B. Group A shall be bascd on inspection level S-1,
AQL 1.5 peccent dcfective and shall be tesced in accurdance with 4.6.4 and 4.6.5.
Group B shall be bascd on (nspection level S-1, AQL 1.5 percent defective and
shall be tested in accordance with 4.6.6 and the dimensional examination of 4.5.
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4.5 Examination. Each sample selected, as specified in 4.4.2.1, shall be
examined for defects specified in table II. Dimensions and tolerance examinat {on
of the extrusion shall be conducted only on the specimen prepared for fire
testing (see 4.4.2.2 and 4.6.56).

TABLE II. Classification of defects,

Construction Requirements Classitication
Base Material not as specified. . Major
Type not as specified. Major
Length er width not as speclfied. Major
Dimensions or shape of extrustion (see 4.3.2) Major
not as specified or withln tolerance.
Mounting holes location and size not as Major
specified.
Welding not as specified. Major
Outside surfaces not free of corrosion, Minor

scratches, roughness, blemishes,
dirt or other extraneous material.

Filler Material not as specified. Major
Cracks, loose material or inclusions Major
of foreign material. '
Color not as specified or nonuniform. Minor
Sealant not as specifiead, Minor
Height and overlap not as specified. . Minor
Nonuniform surface or edges. Minor
Marking Missing or incomplete. Minor

4.6 Tests,

4.6.1 Strength tests.

4.6.1.1 Deflection test. A type I or type IA treaad specimen of the longest
length ordered shall be bolted to or supported by rigid end supports. A 300~
pound concentrated load shall be applied to the center of the tread, distributed
over an area 3-1/2 inches wide by the width of the tread. After 10 minutes the
deflection at the center of the tread shall be measured. After removal of the
load the tread shall be inspected for permanent duformation.

4.6.1.2 Local load test. The type I or type 1A tread specimen which was
tested in 4.6.1.1 shall be tested by the application of a 200~pound load con-
centrated on a 1/2-inch square area. The load shall be applied at six differenc
locations and held for | minute each. Each locacion shall be inspected for
permanent deformation or visual damage after removal of the loads.
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4.6.2 Slip-resistant properties (slip-resistance factor). The slip-resis-
tance factor shall be determined for the tread sample sclected as specified in
3.1 using methods and equipment {in accordance with proposed MIL-STD-2151. The
initial slip-resistance factor shall be measured before the wear test specifled
in 4.6.3 and the Einal slip-resistance factor measured afrer 50,000 strokes,
Measurements shall be made three times for each of the dry, wet, and oily
conditions and the average for each conditlon shall bi recorded (sce 3.4.2).

4.6.3 Reslstance to wear. Maximum average wear shall be determined for
a tread sample using methods and equipment {n accordance with MIL-5TD-2151.
Wear measurements shall be taken before testing and aftec the 10,000, 20,000
and 50,000 stroke intervals. Maximum average wear shall be determined for
these intecrvals using the methods as specified in MIL-STL-2151.

4.6.4 Resistance to moisture and alternating temperature extremes. The
sample tread shall be subjected to five cycles of {mmersion, cooling and heating
as follows:

(a) Immerse the tread in room temperature tap water for a minlmum
period of 48 hours for the inicial cycle. This perlod may be
reduced to overnight for cycles two through flve.

(b) Drain the tread for | to 2 minutes then place in U + 5 dejrees
Fahrenheit (°F) atmosphere for a ainfmum perfod of "4 houts +5
mfnutes.

{c) Remove and allow the tread to remain in room C¢mperature
atmosphere for 30 to 45 minutes then place in 120 + 5°F atmos-
phere for a minimum of ! hour. Remove and allew the tread to
return to room temperature beforu rapeating scep (a).

4.6.5 Resistance to impact. The tread sample which has becn tested in
accordance with 4.6.4 shall he mounted and tested for fmpact resilstance in
accordance with MIL-STD-2151. The ball shall he drupped from a height of /U
inches onto the tread in two separate patterns. The first pattern shall consist
of nine impact points as shown on figure Y. The [mpacts shall be made Ln the
order shown. The second pattern shall consist of three impact polnts centered
on a filler strip and located near the longitudinal and transverse center of
the top tread surface. The threce polnts shall be separated each by 1 inch
along the strip. Impact un the centec point shall be made lasc.

4.6.6 Fire resistance. One tread specimen shall be tested in accordance
with FED-STD-501, method 6411. The truad speclmen shall be cut from a complete
tread. The specimen shall be a minlmum of 12 {nches lung and wide enough to
contain at least four grooves fllted with the filler compound. The specimen
shall be placed in the center of the specimen holder with the grooves orlented
in the direction of the length of the hood. Combustion plus ignition time,
length of char and density of smoke shall be observed.

4.7 Inspection of packaging. Sample packages and packs, and the inspec-
tion of the preservatlon-packaging, packing and marking for shipment and sturage
shall be in accordance with the requirements of sectlon 5 and the documents
specified cherein.
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5. PACKAGING

(The preparation for delivery requirements specified herein apply only
for direct Government acquisition. For the extent of applicability of the
preparation for delivery requirements of referenced documents listed in
section 2, sece 6.4.)

5.1 Packaging. Packaging shall be level A or C as specified (see 6.2.1).

5.1.1 Level A, The treads shall be packaged in accordance with method III
of MIL-P-116,

5.1.2 Level C. The treads shall be packaged in accordance with the con-
tractors standard practice.

2.2 Packing. Packing shall be level A, B or C, as specified (see 6.2.1).

5.2.1 Level A. The treads shall be packed in snug-fitted, wood-cleated
plywood or nailed wood boxes conforming to PPP-B-601 (overseas type). Containers
shall be lined with a waterproof case liner conforming to MIL-L-10547, and sealed
in accordance with the appendix thereto. The treads shall be cushioned and
braced in accordance with MIL-STD-1186. Flat steel strapping shall be used.

The gross weight shall not exceed 200 pounds.

5.2.2 Level B. The treads shall be packed as specified for level A,
except that boxes shall be domestic type or class as applicable, and treads
shall be cushioned and braced to prevent movement during shipment.

5.2.3 Level C. The treads shall be packaged in accordance with normal
commercial practice and packed to ensure acceptance by common carrier and
provide product protection against loss and damage during multiple shipments,
handling and storage. The shipping container shall be in compliance with
N¥ational Motur Freight Classification and Uniform Freight Classification.

5.3 Marking. In addition to special marking required in the contract
or order (see 6.2.1), the shipping containers shall be marked in accordance

with FED-STD-123 or MIL-5TD-129, as applicable.
6. NOTES

6.1 1Intended use. Compound-filled treads are intended for, but not
limicted to, all inclined ladders on board ships, including fixed and feathering
tread accommodacrion ladders.

6.1.1 Type I, full tread, figures | through 4. Full treads come complete
with end plates drilled with standard spaced holes, unless otherwise ordered,
for mounting on new inclined ladders or for the replacement of old treads.

They are suitable for both interlor and exteriar applications. The treads may
also be used for fixed nr feathering tread accommndation ladders. For feather-—
ing, treads shall be ordered without end plates. Treads shall not be installed
in machinery spaces of U.S. Navy ships or other applications where the use of
steel treads are required for resistance to fire damage.
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6.1.2 Type II, cap tread figures 3 and 4. Cap treads do not have end
plates but are drilled for mounting, without modification, over existing worn
treads which are no more than 3/8 inch wider than the nominal size. Cap
treads may also be used for new installations when installed over steel channel
sub~bases as in U.S. Navy ship machinery spaces, or aluminum channel sub-bases.
They are suitable for both interior and exterior applications if adequate pre-
cautions are taken for the treatment of faying surfaces of digsimilar metals.

6.2 OQOrdering data.

6.2.1 Acquisition requirements. Acquisition documents should specify
the followiny:

{a) Ticle, number and date of this specification.

{b) Type (see 1.2 and 3.3).

{c) First article approval, If required (sce 3.1). .

{d)} Length and widch (see 3.3). Cap treads, type II, must be
ordered 1 inch shorter than the treads being capped.

(e) With or without holes {see 3.3).

(f) Hole locations for replacement ctreads (see 3.3).

{g) Level of packaging and packing (see 5.1 and 5.2).

(h) Speclal marking (see 5.3).

(i) Quancity.

6.2.2 Data requirements. When this specification 1s used in an acquisi-
tion which {ncorporates a DD Form 1423, Contract Data Requirements List (CDRL),
the data requirements fdentified below shall be developed as specified by an
approved Data ltem Description (DD Form 1664) and delivered in accordance with
the approved CDRL incorporated into the contract. When the provisions of FAR
52.227-7031 are invoked and the DD Form 1423 is5 not used, the data specified
below shall be delivered by the contracter in accordance with the contract or
purchase order requirements. Deliverable data required by this specification
is cited in the following paragraph.

Paragraph no. Data requirement title Applicable DID no. Option
4.3 First article inspection DI-T~4902 —_—
report

(Data ftem descriptions related to this specification, and {dentified in
section 6 will be approved and listed as such in DoD 5000.19L., Vol. LI, AMSDL.
Copies of data item descriptions required by the contractors in connection
with specific acquisition functions should be obtained from the Navael Publica-
tions and Forms Center or as directed by cthe contracting officer.)

6.2.2.1 The data requircments of 6.2.2 and any task in sections 3, 4 or 5
of this specification required to be performed to meet a data requirement may
be waived by the contracting/acquisition activity upon certification by the
offeror that identical data were submitted by the offeror and accepted by the
Government under a previous contract for identical item acquired to cthis
specification. This does not apply to specific data which may be required for
each contract regardless of whether an identical item has been supplied previ-
ously (for example, test reports).
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6.3 First article ionspection. Invitatioms for bids should provide that .
the Government reserves the right to waive the requirement for samples for

first article inspection as to those bidders offering a product which has been
previously acquired or tested by the Government, and that bidders offering such
products, who wish to rely on such production or test, must furnish evidence
with the bild that prier Government approval is presently appropriate for the
pending contract.

6.4 Sub—contracted material and parts. The preparation for delivery
requirements of referenced documents listed in section 2 do not apply when
material and parts are acquired by the contractor for incorporation inte the
equipment and lose their separate identity when the equipment is shipped.

Preparing activity:
Navy - SH
(Project 2090-N0OS81)

LITR S GOVERNMENT PRINTING OFFICE: 1984~705-040/A3082

10
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INSTRUCTIONS: In s continuing effort to make our standardization documenta better, the DoD provides this lorm for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped slong the locse edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible sbout particular problem areas such as wording which required interpretation, was

too rigid, restrictive, loose, ambiguous, ar was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 8 any remarks not related Lo a specific paragraph of the document. II block 7 is filled out, an
scknowledgernent will be mailed to you within 30 days to let you know that your comments were received and are being

considered,

NOTE: This form may not be used to request copies of documents, nor to request waivers, devistions, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirementa,
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