SOCIETY OF AUTOMOTIVE ENOGINEERS, Inc.

485 LEXINGTON AVENUE
NEW YORK 17, N.Y.

AEROSPACE STANDARD

AS s67C’

GENERAL PRACTICES FOR USE OF LOCK WIRE, KEY WASHERS, AND COTTER PINS'

lssued 2-1-59
Rovised 5-25-66

1. PURPOSE:

To establish the requirements of good practices for locking various fasteners and other

parts which may require locking in critical applications such &s aerospace propulsion systems.

2, SCOPE: This standard covers those devices whose primary function is locking, and excludes those
devices which have integral locking features lncorporated into the item belng locked.

2.1 The practices cover the types of locking devices deséribed in the following éections:

Section I Lock Wire
Section II  Key Washers
Section IITI Cotter Plns

2,2 Special applications involving conditions not covered by the basic principles described herein
.shall be shown on the drawing, and where contradiction occurs between a drawlng and thils
instrudtion, the drawing shall prevall.

I-1.

I-1.1

I-1.2

1-1.9

SECTION I LOCK WIRE

BASIC |RULES FOR THE INSTALLATION OF LOCK WIﬁE: ’ . !

Lock wiridg 1s the securing together of two or more parts with a wire"which s
in sych a manner that any tendency for a part to loosen will be gounteracted

" tighflening of the wire.

deneral purpose lock wiring, use the preferred sizes shown in Table I-i.

hall be 1installed
by an additioneal

Use sm'all‘er

diamdter wire where parts are too small to permit a hole dlameter to accommodpte the preferred
sizeq, or where space limitations preclude the use of the preferred sizes. The larger sizes

sed where stronger wire 1s required,

The proper wlire shall be specified
part [number, -

ock wire material for use up to 700°F shall\bea corrosion-resistant ste
F a corrosion and heat-resistant alloy such

in T.blé I-1 shall supersede those in the material specifications.

on.the drawing by

Pl such as
hs AMS 5687 shalil
iiameter tolerances

The dommon method of installing lock wire shall consist of two strands of wirg twisted ,

toget
twist h
The qingle strand method of lock wiring may be used, when 80 specified, such
spacdd, closed geometrical pattern (triangle, square, rectangle, circle, etc.

her (so called "Double-Twist" method) where one twist is defined as belnfg produced by
ing the wires through an arc of 180 degrees and is equivalent to half of|a complete turn,

88 1in a closely
, Oor parts in

elecirical systems, and in places)that would make the single strand method mope advisable. In
such [cases the single strand wire shall be limited.to the pattern or group of|similar parts.

The maximum span of lock.wire between ténsion boints shall be six inches unle
specified. .

Wherd multiple groups are lock wired by elther the double-twist or the single

Bs otherwlse

strand method,

the faximum number<in‘a series shall be determined by the number of units thaf can be lock

wired by a twenty-four inch length of wire.

Caution mist be exercised during the twisting operation to keep the wire tigh
stregsing. Abrasions caused by commerclally avallable wire twisting pliers s
but a¥ks nkg and o o 9 g q T 1

not acceptable.
wire damage.

an ad D mprope oY I And i g

Lock wire shall not be installed in such a manner as to cause the wire to be
chafing, fatigue through vibration, or additional tension other than the tens
the wire to prevent loosening.

Wire |shall be\pulled taut ‘while being twisted. The number of twists per inch| as recorded 1n
¢ I-1, represents general practice and is gilven as guidance information oply.

£ withoué over-
hall be acceptable
techniques are

Gripping surfaces of pliers shall have edges sufficiehtly rounded to preclude

subjected to
ion imposed on

I1:1,10 In all cases wiring must be done through the holes provided. In the event that no wire hole

is provided, wiring should be to a convenient neighboring part in a manner s
interfere.wtth the function of the parts and in accordance with the baslc pr
herein (seé Figures I-14, I-19, and I-20).

I-1.11 Lock wire shall be new upon each application.

”~

o as not to
inciples described

Copyrignt 1966 by Soclety of Automotive Engineers, inc.

Printed In U. 8. A



https://saenorm.com/api/?name=c7a6891a35ae13dc577e88c0cdaaad2a

AS

Issued 2-1-59 . - GENERAL PRACTICES FOR USE OF LOCK WIRE,
B67C | Revised 2866 » KEY WASHERS, AND COTTER PINS

I-1.12

I-1.13
I-1.14

I;E. DETAIL INSTRUCTIONS FOR THE-INSTALLATION OF LOCK WIRE:

I-2

When drawing specifies a lock wiring seal, it shall be applied and crimped to.the lock wire
as shown in Figure I-12 or I-13. Figure I-12 shows the seal application where all unitstin
a series do not require sealing. Figure I-13 glves examples of sealing required at the end
of a series, showing ends of lock wire beyond seal twisted and secured to lock wire between
units (Figure I-13a§ and to an unused lock wire hole in the last unit (Figure I-13b). " When
sealing 1s required for the single strand method, apply and crimp the seal to the twisted
wire at the end of the series as represented by Figure I-13a except that twistea wire beyond
seal 1s secured to single strand wire between units.

Hose ana electrical coupling nuts shall be wired in the same manner as tube coupling nuts.

Various examples of lock wiring are shown in Figures I-1 through I-28. Although every possible
combination is not shown, any combination used must adhere to the basic rules outlined in

this specification. Figure I-11 shows the single-strand method, while the other figures show
the two-strand or double-twist method.

TADLE L=-1

g\ ) Lockwire and lockwire hole data
© TO0°F 1800° F e o)
Wire dia | Tlerance | AMS 5685 | AMS 5687 Twists | YRecommended Recommeqded
inches | *|inches | PN ref |PAN ref per hole chamfer /414
- ohly only inch diameter (90°%5¢4nke1)
.016 001 | momeeeeo MS9226-01 | 11-14 .037-.057# L70-.090
.020" 001 | - MS9226-02| 9-12 .037-.057# LOT70-.090
.025* .001 | AS100027 | MS9226-03| 9-12 .060-.080# .090-.110
.032* .002 AS100028 | MS9226-04 | 7-10 .060—.080# ' .090-.110
.o4o* .002 AS100029 | MS9226-05{ T7-10 .060-".080# .090-.,110
.051 .002 AS100030 | MS9226-06| 5-8 2060- . 080# .090-.110
.063 .002 AS100031 | MSG226-07 5-8 .070—.690 .100-.120
.091 002 | ---me-- MS9226-08 | (4=7 .100;.120 .140-.160
* Preferrgd size.
6 Where l¢ck wire is used to secure @ castellated nut on a threaded item,
selecti¢n of'locking hole diameter for the item shall be based on
cotter pin requirements (seeSTable III-1).
# Where parts cannot accommodate the febommended hole size, it is.
permissible to use a smaller hole provided a minimum diametral
clearang¢e of .003 is“malntained between the wire and the hole.

I-2.1

I-2.2

Check the units fo be“lock wired to make sure that they have been correctly torqued. Upder-
torquing or overttorquing to obtain proper alignment of the holes 1s not permitted. If] it

is lmpossible to|obtain a proper alignment within the specified torque limlts, back off| the
unit and try 1t ageimeor—select—ancther—untts

In adjacent units, it is desirable that the holes be in approximately the same relationship

to each other as shown in Figures I-1 through I-U4 for right-hand threads, and the lock wire

shall be installed in such a manner that the strand through the hole will have a tendency to
pull the unit clockwise. This should be reversed for left-hand threads.

Insert the lock wire through the first unit and bend around the head of the unit. The
direction of wrap and twist of strands shall be such that the lcoop around the unit comes
under the strand protruding from the hole so that the loop will stay down and will not tend
to slip up and leave a slack loop (see Figure I-1).

Twist the strands while taut untll the twisted part 1s Just short of a hole in the next unit.
The twisted portipn should be within one-eighth inch from the hole in either unit.

Insert the uppermost strand through the hole in the second unit and follow the rules in
Para. I-2.3 (Bee center unit Figure I-1). If there, are more than two units in the series,
repeat the above procedure.

After wiring the last unilt continue twisting the wlres to form a pigtall of three to five
twists and cut off the excess wire. Bend the pigtall in .toward the part in such a manner as to

‘prevent it from becoming a snag. Short pigtalls may be desirable because of vibration.



https://saenorm.com/api/?name=c7a6891a35ae13dc577e88c0cdaaad2a

GENERAL PRACTICES FOR USE OF LOCK WIRE,
- KEY WASHERS, AND COTTER PINS

RH twist
LH twist
4 ' :
FIGURE I-1 # FIGURE I-3 FIGURE I-4
FIGURE I-5 ‘FIGURE I1-8 FIGURE I-7 FIGURE I-8

¢ ‘Thege figures show me thods for wiring various standard items. Note: Wire may be wrapped
ovefp unit rather than around 1t in wiring castellated nuts or t@per head Yolts; also othey items
may| be wrapped over unit where clearance 1s a problem.

? L

FIGURE. I-9 FIGURE I-10 FIGURE I-11

/. \

Correct method for wiring bolts Correct application of
in different planes. Note that g?igspgﬁggicgz1:3r281;gwsg23g single wire to closely
wire should always be applied with the pigtail bent inside spaced multiple group.
so that tension is in the -

the hole to avoid snags and

tightening direction. possible injury to personnel.

g FIGURE I-12 ' ¢  FIGURE I-13a . FPIGURE I-13b

Methods for attaching seél'to‘proteet:critical adjustments.
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000

Figure at left shows
correct method for

wiring adjustable
connecting rod. . _ lo
PIGURE I-14 . )
Bolt wired to a right angle - : . §
bracket with the wire wrapped ) o ) ,
around the bracket. FIGURE I-16

i Correct method for wiring the

FIGURE I-15 ) ' coupling nut on flexiBle line
) to-the straight Ccomnneg¢tor

‘brazed on rigid~tube.

" FIGURE I-17

'END VIEW

(enlarged)
FIGURE I-19 FIGURE I-20 .
) FIGURE I-21

Fittings incorporating wire{lugs shall be wired as shown

in Figures I-17 & I-18., Where no lock wire lug is - Small coupling nuts ¢r those
provided, wire should [p€_applied as shown in Figures I-~19 made of soft material may be
& I-20 with caution beling“exercised to insure. that wire is wired as shown to legsen
wrapped tightly around the fitting. . possibility of wire breaking

or tearing out.

s N _ - E’f D
: FIGURE I-22 ‘ ' FIGURE I-23

Coupling nuts attached to straight connectors shall be wired -
a8 shown when hex is an integral part of the connector.
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I-5

FIGURE I-25

Stralght connector

(bulkhead, type)
FIGURE I-24

Coupling|nuts on a tee éhall be wired
as shown|above so that tension 18
always 1j phe tightening direction.

FIGURE I-27

FIGURE I-28

Above figures show the proper meéthod for wiring varlous
standard  fittings with check nut wired independently so

that 1t need not. be disturbed when removing the coupling
‘nut. : )
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SECTION IT KEY WASHERS

II-1. LOCKING WITH KEY WASHERS:

II-1.1 Key washers are used to restrain relative motion between two parts by fitting the keys in
keyways in adjacent parts or by bending the keys over parts after application.

II-1.2 Key washers are not reusable and must be replaced with a new key washer after removal.

II-2. LOCKING HEX NUTS WITH KEY WASHERS:

II-2.1 When single hole key washers are used, the key which 1is bent down against the stationary part
shall be positioned as illustrated by Key A in Figure II-1.

N\

Key| A

I1-2.1.1

I1-2.1.2

- IT-2.1.3

I1-2.1.4

Permlissible gap

] / .030 max

—~Key B/ 3
///————Key B
| ———— Permissible gap
+010 max for
thread sizes .190
and. larger, and
.005 max for

smaller thread
sizes.

N Key A 7 Permis$ible gap .010 max
: . for thread sizes .190 and .
View X-X larger]| and .005 max for
\ smaller thread sizes.

FIGURE II-Q

Hey B shall be bent up.across the bottom of only one face of the hex unftil flat aéainst the
[ace. Figure II-2 shows acceptable/and unacceptable bends. . .

/— Key B
W\

75% or more
of key width

3

Key A : Key A—

Acceptable K Unacceptable
FIGURE II-2

The key shall be bent up against the hex face with which 1ts Junction line is 75% or more of
the key width.

In cases of two or more keys, the key most favorably aligned shall be bent as described. It
i1s not mandatory to bend up other keys which may also be aligned.

The gap between the hex flat and the bent up key shall not exceed the values given in

Figure II 1. Any excess .key protruding above the nut shall be bent over-to avoid becoming
a snag.
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II-2

I1-3. DRILLED HOLES FOR WASHER KEYS:

II-3.1 If there 1s no stationary part agalnst which to retain the key as illustrated in
Figure I1I-1, a hole may be drilled to fulfill this function as shown in Figure II-3.

II-3 1.1 Key should not be allowed to move within the hole but should be braced against the side to
prevent objectionable movement .

'f;b
—

FIGURE II-3

II-4., USE OF MULTIPLE HOLE KEY WASHERS:

II-4.1 When a multiple|hole key washer is required, installation shall be as for the single Hole
key washer except key A provision of paragraph IT=2.1 does not apply (see Figure II-4 -
The rotating papts are involved and a choice of-keys 1s available, the key shall be bgnt
that will utilige centrifugal force to aid.in maintaining 1ts bent position:

View showing split line
nuts locked with multiple
~ key washers . . .

FIGURE II-4 -
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II-5. ELLIPTICAL KEY WASHERS:

II-3

II-5.1 The 1nstallation of 180° ellipses shall be accomplished by bending up across one whole face of
the hex as shown in Figure II-5.

I1+6. LOCKI

SPANNER NUTS WITH KEY WASHERS:

FIGURE II-5

II-6.1 For

series’ bearings.

nuts
shall]
keys

€ purpose of securing bearings with key washers and -spannér nuts, MS1]
M3179235 key washers and MS172236 through MS172270 spanner nuts may be used
For shaft sizes and dimensions, refer to ARPUG2.
serles bearlngs, MS172271 through MS172320 key washers and MS172321 through
ay be used (see Figure II-6).
be bent as described in Figures II-6 and II-T.
which may also be aligned.

Qe

Shaft sHowing
keyway cross
section

For spl

The key most favorably, aligned with the
It'ds not mandatory t(

2201 through

for millimeter

ned shafts or inch

MS172370 spanner
spanner nut slot
bend up other

——— MS172271

thru MS172320
with

MS172321

thru MS172370

@

)

o
)

Shaft, bearing, key was
spanner nut assembly sh

\\\-MSI72236

thru MS172270
with

——MS172201

thru MS172235

her,
pwing

single key on ID .

FIGURE II-6

II-6.1.1 When double key washers are used tb retain bearings, use double key.washe

spanner nuts MS172236 through MS172270 (

refer to ARPU62.

L

e,

Ms9081

MS172236
thru MS172270

Shaft, bearing, key washer,
spanner nut assembly showing
double key on ID :

FIGURE II-7

rs MS9081 and

see Figure II-T). For shaft sizes and dimensiqns,
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1144

11-6.1.2 When clearance problems prohibit -the use of spanner nuts with slots in the circumference,
spanner nuts with the 'slots in the face may be used.- Key washers for use with these spanner
nuts are designed with keys on the ID. The keys are long enough to extend through the slot
keyway and past the nut. The part of the key extending out of the keyway 1s bent up into
the nut slot (see Figure 11-8) thereby creating a locked condition.

( - — e

—
N

-Key washer

Ring

Follqwér

Bearing retainer

C
:

Key washer

Spanner nut

FIGURE II-8
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