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2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM-A666

ASTM-D4066 Nylon Injection and Extrusion Materials (PA)

213

National Conference of Standards Laboratories (NCSL) Publications

Steel Sheet, Strip, Plate and Flat Bar, Austenitic Stainless, Annealed or Cold-Worked

Available from NCSL International, 2995 Wilderness Place, Suite 107, Boulder, CO 80301, Tel: 303-440-3339,
www.ncsli.org.
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3. REQUIREMENTS

3.1

Detail Specification (see 6.1)

and production control of

The individual item requirements shall be as specified herein and in accordance with the applicable detail specification. In
the event of any conflict between the requirements of this specification and the detail specification, the latter shall govern.

3.2 Materials and Components (see 6.1)

Materials and components used in the fabrication of tools covered by this specification shall be capable of meeting the
requirements of this specification and the detail specifications.
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3.3 Design and Construction (see 6.1)

The tool shall consist of all components required to attach the assembly to the component and sever end of the strap or
connector accessory band. The tool shall be constructed to withstand stress, shock, vibration, and any other conditions
incident to service use. The design shall provide for rigidity of parts and resistance to fatigue. The frame of the tool shall be
as specified in the detail specification. Provision shall be made to guide the strap or connector accessory band into the
working position in the tool. The installation tool, including all parts, shall be so constructed and finished that it shall be free
from all defects that may affect proper functioning in service. There shall be no sharp edges, burrs, or other defects that are
potential hazards to the operator of the tool .Unless otherwise specified, the tool shall be hand operated and capable of
applying a tiedown strap or connector accessory band to their respective components.

3.3.1 Dimensions (see 6.2)

The installation tool dimensions shall be as specified in detail specification.

3.3.2 Tiedown Strap[Tool Spring Return of Handle (see 6.3)

The handle of the tool ghall return freely and immediately to the fully opened position whenreleased after the tension and
cutting operation has bpen completed. This action shall apply with the tool in any plane ar position| with or without a strap
or position in the tool.

3.3.3 Band Tool Retdirn of Handle (see 6.4)
The handle of the band tool shall remain in the closed position once the predetermined tension has been achieved. The
handle of the tool shall|then return freely and immediately to the fully opened position after the cutlfing operation has been
completed. This action|shall apply with the tool in any plane or positioncwith a connector accessory band positioned in the
tool.
3.3.4 Tiedown Strap|Tool Gripping Device (see 6.5)
The tool gripping devicg shall be spring-loaded, contact the strap when the handle is depressed apd advance the strap a
minimum of 3/16 of anlinch with each stroke of the handle. After installation of the strap around the wire bundle has been
completed, the gripping device shall return to its original position freely as the handle is opened.
3.3.5 The Band Tool|Gripping Device (see 6.5 S/B 6.6)

The band tool gripping [device shall contact the connector accessory band when the handle is deprgssed and advance the
connector accessory band a minimum,of-5/32 of an inch with each stroke of the handle. After instgllation of the connector
accessory band is completed the tookgripping device shall return to its original position.
3.3.6  Operating Instructions (see 3.1)

Each tool shall be provided/with operating instructions. The instruction shall provide as a minimum a gauging method, a
calibration method if re wmmwwmmmd operation and storage

of the tool.

3.3.7 Marking Requirements (see 6.1)

Marking shall be as specified on the individual detail specification. Qualified suppliers symbols or trademark shall be listed
in AIR1351.

4. PERFORMANCE
4.1 High Compression Force (see 6.7)

The tool shall meet the normal compression force requirement after applying a high compression force.
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4.2 Tiedown Strap Normal Compression Force (see 6.8)
The normal compression force in Table 1 shall not be exceeded.

Table 1 - Tiedown strap normal compression forces

Compression
Force
Tool (Ibs max)
MS90387-1 50
MS90387-2 100
MS90387-3 1/ 125
MS90387-4 100
MS90387-5 50

1/ Metal stock required.

4.3 Band Normal Coppression Force (see 6.9)

The normal compressign force shall be as specified in the detail specification.
4.4 Tiedown Tool Stfap Tensile Strength (see 6.10)

The tiedown strap tensfle strength shall be accordance with the AS23190 tiedowh strap requirement specified for the tool.
4.5 Band Tool Lineaf Pull Force (see 6.11)

The band linear pull force shall be as specified the detail specificatiorx
4.6 Life Cycle (see 6|12)

Unless otherwise specified in the detail specification, the tool shall withstand a total of 15000 tensign and cut cycles.
4.7 Corrosion (see 6{13)

After exposure the tiedown strap or band shall comply with Low Temperature Performance.
4.8 Low Temperaturg¢ Performance (sge6.13.1)

The tool shall perform at -15 °C + 2/9C. After exposure as specified, the tiedown tool shall comply wjith the Tensile Strength
requirement and the bgnd tool shall’‘comply with Band Linear Pull Force requirement.

5. QUALITY ASSURANCE

5.1 Responsibility fortspection

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the performance of all contract
inspection requirements as specified herein. Except as otherwise specified herein or in the contract or purchase order, the
supplier may use any facilities suitable for the performance of the inspection requirements. The purchaser or Qualifying
Activity has the right to perform any of the inspections set forth in the standard where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

5.2 Responsibility for Compliance

All items must meet all technical requirements of the product standard. The inspection set forth in this standard shall become
a part of the supplier’'s overall inspection system or quality program. The absence of any inspection requirements in the
standard shall not relieve the supplier of the responsibility of assuring that all products comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known defective material, either indicated or
actual, nor does it commit the purchaser to acceptance of defective material.
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5.3 Test Equipment and Inspection Facilities

Test and measuring equipment and inspection facilities of sufficient accuracy, quality and quantity to permit performance of
the required inspection shall be established and maintained by the supplier. The establishment and maintenance of a
calibration system to control the accuracy of the measuring and test equipment shall be in accordance with NCSL 2540 or
equivalent standards.

5.3.1 Test Conditions

Unless otherwise specified herein, all tests shall be conducted at ambient temperature of 27 °C £ 10 °C (80 °F + 10 °F) and

a relative humidity up to 90%. Barometric pressure; prevailing room conditions.

5.4 Classification of |

nspections

The inspections specified herein are classified as follows:

a. Qualification inspec
b. Periodic qualificati
c. Quality conforman
5.5 Inspection Condi
The conditions for the
acceptable method, su
testing. The supplier sh
of the authorization lett
5.6 Qualification Insg
Qualification testing sh

Qualifying Activity sha
qualification inspection

tion (see 5.6)

bn inspection (see 5.10)

Ce inspection (see 5.11)

ions

nspections are specified as applicable and all test.data shall be compiled
ch as chapter 4 of SD-6. Qualification cannot begin until receipt of an auth
all provide to the Qualifying Activity for approyvalia general test plan describin
br will be performed (i.e., test schedule, similarity requests, issues, etc).
ection

all be performed in accordance with a Qualifying Activity test authorizatid
| develop initial qualification.data in accordance with Table 2. The suppl

data in accordance with Table 3 in a laboratory approved by the Qualifying

Table 2=-Qualifying activity test requirements

in accordance with an
orization letter to begin
g how the requirements

n letter (see 5.5). The
ier shall develop initial
Activity.

Technical Requirement Test Method Tool
Requirement Paragraph Paragraph Samples
Materjals-and 3.2 6.1
Components

Pesign and

Construction 3.3 6.1

Dimensions 3.3.1 6.2

0 T 22/

perating 3.3.6 3.1

Instructions

Life Cycle 1/ 4.6 6.12 1

Corrosion 3/ 4.7 6.13 1

1/ Required only for initial qualification.
2/ Use one tool for Life Cycle test and one tool for Corrosion test.
3/ Periodic Qualification Inspection test perform every 72 months.
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Table 3 - Supplier test requirements
Test
Technical Requirement Method Quality Tool
Requirement Paragraph Paragraph | Conformance Sample
Dimensions 1/ 3.31 6.2 511
Tiedown Strap Spring
Return of Handle 332 6.3 511
Band Tool Return of Handle 3.3.3 6.4
Tiedown Strgp Gripping 334 6.5 511
Device
Band Gripping Device 3.3.5 6.6
High £ompression Force 71 6.7 2
Tiedpwn Str_ap Normal 4.2 6.8
Compression Force
Band Nlormal Compression 43 6.9
Force
Tiedpwn Strap Tensile 4.4 6.10 5112/
Strength
Band Linear Pull Force 4.5 6.11 5.1
1/ Applicpble only for Quality Conformance Examine envelope dimensions only for band tools.
2/ Test oh the highest tensile strength tiedown strap.to*be used with the tool.

5.7 Qualification by S

Qualification by simila
materials, designs, a

n
activity for similarity ju{

differences of the com
the differences. Testing
Activity (see 5.5).

imilarity

ity to qualified components or *to” components submitted for qualificatio)
manufacturing processes aretsimilar. Tool application history may be ¢
ification. The manufacturer shall provide to the Qualifying Activity, full detai
onents and manufacturing-processes, and a proposed qualification test pr:
shall not begin until.the manufacturer’'s proposal has been approved or mq

5.8 Qualification Sample

The qualification test sz
3). The Supplier shall,
as would be used to pr

mples shall consist of four (4) tools of each type for which qualification is de

n is permissible when
bnsidered by qualifying
s of the similarities and
bgram that will address
dified by the Qualifying

sired (see Tables 2 and

for each.sample, use the same ingredients, manufacturing procedures; and
bviderthe product to a Purchaser’s contract. Supplier tools may be shipped

granted by the QualifyipgActivity.

methods of inspection

Tfter approval has been

5.9 Test Report

The supplier test report shall include the results of Table 3 tests and the requirements of the Qualifying Activity authorization
letter. The Qualifying Activity Table 2 data shall be certified and provided to the supplier upon request. The data may be

included in the supplier

s test report, but is not required.

5.10 Periodic Qualification Inspection

Periodic qualification shall be performed by the Qualifying Activity in accordance with Table 2 at 36 month intervals. Testing
cannot begin until an authorization letter has issued. At the Qualifying Activity discretion, the periodic qualification
submission date may be adjusted to accommodate laboratory testing schedules. The supplier shall provide to the Qualifying
Activity untested samples, components needed for testing, and a summary of quality conformance inspection results for the

interval. The Qualifying

Activity test data will be certified and provided to the supplier upon request.
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5.11 Quality Conformance Inspection

Quality conformance inspection shall be end item inspection on those tests indicated in Table 3. For tiedown strap tools
samples shall be selected at random in accordance with MIL-STD-1916 for lot sampling by attributes, verification level 1.
For accessory band tool each tool shall be examine for quality conformance inspection. Process controls approved by the
Qualifying Activity may be used as alternative to the tests specified. Process control alternatives shall be included in the
test plan (see 5.5).

6. TEST METHODS
6.1 Examination of Product (see 3.1, 3.2, 3.3)

Visually examined to determine conformance as specified. Verify that material certifications have been established for each
material used in the tool.

6.2 Dimensions (see|3.3.1)

Measure all dimension
for performance of the

6.3 Tiedown Strap S

This test shall be cond
handle and gripping de
tension and cutting ope
plane, the gripping dev

5 specified in the detail specification and all dimensions not specified, but d
ool. Unspecified dimension measurements may be performed by n=process

pring Return of Handle (see 3.3.2)

icted with the smallest and largest strap or band accommodated by the to
ice assembly of the tool shall automatically return to/their fully open position
rations. The tool shall be tested in the vertical and:-horizontal planes. When
ce shall be facing downward.

6.4 Band Tool Returp of Handle (see 3.3.3)

This test shall be cond
definitions). The handlg

ucted with the smallest and largest\connector accessory band accommg

completion of the tension and cutting operations. The toolshall be tested in the vertical and horizor

6.5 Tiedown Strap G

Perform the test on thg
through the strap guide
stop without cutting the|
not be less than 3/16 o
the handle is opened.

6.6 Band Gripping D

Fipping Device (see 3.3.3)

smallest and largestitiedown strap specified for the tool (see definitions).

and mark the strap.at the point of entry into the tool. Close the handle of th
strap. Mark the strap again at the point of entry into the tool. The distance b
F an inch, indicating the effective stroke length of the tool. The gripping devi

bvice{(see 3.3.5)

Perform the test on thé

etermined to be critical
control techniques.

bl (see definitions). The
upon completion of the
testing in the horizontal

dated by the tool (see

and gripping device assembly of the tool shall automatically return to their fully open position upon

tal planes-

Place the tiedown strap
e tool, bottoming on the
etween the marks shall
Ce shall return freely as

o definitions). Feed the

connector accessory band through the tool nose gwde unt|I the connector accessory band eX|sts the other side. Mark the
connector accessory band at the point of exit from the tool. Close the return handle of the tool without cutting the connector
accessory band. Mark the connector accessory band again at the point of exit from the tool. The distance between the
marks shall not be less than 5/32 of an inch (does not apply to the final tension strokes), indicating the effective stroke length
of the tool. The gripping device shall return freely as the handle is opened.

6.7 High Compression Force (see 4.1)

The tool shall perform satisfactorily after a compression force of 150 pounds is exerted on the tool handle at a point 1 - 0,
+1/8 inch from the extremity of the handle.
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6.8 Tiedown Strap Normal Compression Force (see 4.2)

The maximum compression force of Table 1 shall not be exceeded when cutting off the largest size tiedown strap
accommodated by the tool, at the highest tool tension setting. The compression force shall be measured at a point on the
tool handle 1-1/8 inches from the extremity of the handle.

6.9 Band Normal Compression Force (see 4.3)

The maximum compression force specified in the detail specification shall not be exceeded when cutting off the largest size

band accommodated by the tool, at the highest tool tension setting when applicable (see definitions). The compression
force shall be measured at a point on the tool handle 1-1/8 inches from the extremity of the handle.

6.10 Tiedown Strap Tensile Strength (see 4.4)

Ten tiedown strap specimens shall be subjected to and comply with the tensile test requirement of AS23190. Five specimens
shall be the smallest stfap and five specimens shall be largest strap accommodated by the tool (seg definitions).

6.11 Band Tool Linea

Ten connector accessd
the AS85049/128 detai
shall be largest connec

6.12 Life Cycle (see 4
6.12.1 Tiedown Strap

Unstressed polyamide
type 304, 304, or 316 s
metal stock shall be feg
exert tension correspo
closing the tool through
tool shall be tested for
be exerted on the hand

r Pull Force (see 4.4)

ry band specimens shall be subjected to and comply with the band linear p
for accessory band accommodated by the tool (see definitions).

6)

Tool

(nylon) stock conforming to ASTM D4066,“type PA111 or metal stock conf
nall be used in lieu of straps. The stock shall have the dimensions specified

to the tool in such a manner that the action of the gripping device, when th
nding to the maximum tool tension-setting for the strap size being tested.

the cutting position and returning-the handle to the full open position. Afte
Tiedown Strap Tensile Strength: At no time during this test shall the compreg
es of the tool at a point 1-1/8,inches from the extremity of the handles, excee

ull force as specified in

specification. Five specimens shall be the smallest connector @ccessory band and five specimens

orming to ASTM A666,
n Table 4. The nylon or
e tool is operated, shall
A cycle shall consist of
 each 2500 cycles, the
ssion force, required to
4 that shown in Table 4.

Table 4.~ Tiedown strap life cycle conditions

Nylon Stock
Stock
Compression
Thick Wide Force
Tool +.005 +.010 (Ibs max)

MS90387-1 .047 187 50
MSQ0387-2 078 290 100
MS90387-3 1/ .015 .330 125
MS90387-4 .095 510 100
MS90387-5 .047 187 50

1/ Metal stock required.
6.12.2 Band Tool

Metal stock conforming to the material specified for the connector accessory band shall be used with the band tool under
test. The metal stock shall be fed into the tool in such a manner that the action of the gripping device, when the tool operating
handle completes 3 full strokes exerts tension corresponding to the predetermined tool tension setting for the connector
accessory band size being tested. A cycle shall consist of closing the tool operation handle-and returning the tool operation
handle to the full open position; three full strokes. After the first 500 cycles and every 1000 cycles thereafter, a band shall
be secured to an accessory. The accessory shall be subjected to the band linear pull force (see 6.11). The predetermined
tool tension setting shall then be verified. If the tool is out of tolerance, it shall be recalibrated. If recalibration is required it
shall be recorded on the test data sheet.
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