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Procedure for Determining Thrust Wire
Lengths and Minimum Insertion Depths

RATIONALE

ARP4988 has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:

The scope of this ARP is to define methods of determining wire lengths and mipimun
insertion depths of thrust wires used for retaining components together.

1.1 Application:

The equations presented herein were developed for use with hexagonal nuts. If an|
exterior configuration other than hexagon is used, adjustments‘to the minimum insgrtion
depth equation yould be required.

2. REFERENCES:
2.1 Applicable Docyments:

The following pyblications form a part of this’"document to the extent specified herejn. The
latest issue of SAE publications shall apply. The applicable issue of other publicatipns

shall be the issue in effect of the daté.of the purchase order. In the event of conflick
between the text of this document and references cited herein, the text of this document
takes precedenge. Nothing in this document, however, supersedes applicable lawg and
regulations unleps a specificcexemption has been obtained.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
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2.1.1 SAE Publications: Available from the SAE, 400 Commonwealth Drive, \Warrendale, PA

15096-0001.

AS51790 Nut, Retained, Lightweight

AS1791 Wire, Retainer, Tube Coupling Nut

AS4701 Wire, Retainer, Tube Coupling Nut, Short Flareless
AS4702 Nut, Retained, Short Flareless

AS437 Nut-Swivet, WiredOn

2.1.2 U.S. Ggvernment Publications: Available from DODSSP, Subscription’Seryice Desk,
Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

MS27073 Nut, Tube Coupling - Swivel

2.2 Definition

L]

The equations presented herein were developed usingthe following parameters:
A = Wire Length

B = Wire Diameter

C =Wiire [Tip Radius

F = Distapce from Nut Center to"\Wire Entrance Hole
G = Nut Hex Size

K = Wiire (Groove Diameter in Nut
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3. ASSUMPTIONS AND PREMISES:
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4.

4.1

The following assumptions and premises were used in the development of these equations:

100% circumferential engagement is impossible due to insertion tool interferences.

The maximum length of wire will completely fill a minimum nut wire groove when the wire
diameter is maximum, as shown in Figures 1 and 2. This will minimize the installed gap.

The driving end of the wire maybe square or radiused. For ease of calculation, it is shown

radiused.
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4.2 Minimum Insertion Depth:

The developed equation for thrust wire minimum insertion depth from hex surface is
shown on its associated Figure 2.

oKy —

Z

FIGURE 1 - Positioning Used for Calculation_of Thrust Wire Length
Assuming a reasonable tolerance on A = £.015, fhen:

A .015 = a(KMIN - BMAX)((360 - ou1))+((KMIN - BMAX))SINoc1 - .015 (Eg. 1)
360 2

where:
A = Thrust Wire Length

o1 7=ACOS((KMIN - 2BMAX)) (Eq. 2)

(Kmin - BmAX)
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P - Positioning Used for Calculation of Thrust Wire Minimum Insertig

Min. Inserfion = _GMIN - FMAX(TAN30°) — AMAX + (KMIN - BMAX)((360 - 0:2)) + BMA

where:

bn Depth

X

2C0OS30° 360

02 = ACOS((KMIN - 3BMAX))
(Kmin - BmaXx)

2

(Eq. 3)

(Eq.4)


https://saenorm.com/api/?name=68e5c9909b93a6f7d555da699de1a423

