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()& maceanesna ELASTIC STOP® nuts

THE RELIABLE FASTENER
THAT WON'T SHAKE LOOSE

SELF-LOCKING Red nyion
“Aing of Reliability” providas
a complete 350" locking circle
to grip bolt thraads with a
parfect fit. Will not loosen
unoer the severest vibration
or impact.

INTERCHANGEABLE Elastic
Stop nuts may be used inter-
changeably an any good
cammercial grade boll.

TEMPERATURE RANGE Ful

sl P=lockineg wlTective wss s
rewsa from -65°F up to 250°F,

PROTECTS THREADS The Iull
“nylen locking collar” seals
a?a!nm internal liguid leakage
along the bolt threads; pro-
tects internal bolt threads
against corrosion.

NON-GALLING The plastc lock- ___-________.-—-—-'—
g grip ol the Aylon collar is
nondestructive, will not gatl
bolt threads or remove
plating
AVAILABILITY ESMA maintains
an inventory of tens of mil-
lions of pieces, covering a

broad range of popular sizes
and ﬂﬂlsm-

REUSABLE Elastic recovery of
riylon allows reusablity up to
50 times with no foss In lock-

ing forgue.

CONTROLLED TORQUE
Whare consistent torque
values are required 1o pro-
vide unilorm tlightness
ar praload,

PRECISE ADJUSTMENT Seif-
locking at any position on the
bolt, permits pracise adjust-
ment, accurate positioning
wheara neaded.

For years, Elastic Stop™ nuts have been specified
by designers and engineers for new equipment and
preventative maintenance applications. These highly
efficient, dependable fasteners can be used almost
anywhere thal you have bolted connections. You
name it — vibration proof any application where
failures may occur — check out an Elastic Stop® nut

from our thousands of configurations, sizes, materials
and finishes. Parts may be reused many times and
retain their locking integrity. If you have an application
in mind — send for a FREE sample of the correct size
Elastic Stop® nut — try them, you will recognize thair
outstanding value.

() MACLEAN-ESNA

611 Country Club Road

Pocahontas, Arkansas 72455

EALES: 1-(800)-331-6480

FAX:  1-(g70)-892-8938

E-mail: Fastener@MaclLean-Fogg.com
Copgright 1997 MACLEAN-ESMA 1.0M 4498 pintad in LS4




TORQUE-TENSION PERFORMANCE
NYLON INSERT HEX NUTS

To rmake a tight joint it is necessary to insure that the bolt and nut
clamping forces are greater than the separation forces likely to be created by
service loads. Since these separating forces are rarely known accurately, the best
procedure is to use the highest tightening torgue consistent with the strength of
the nut and bolt combination.

The information offered in these data pages will help you to obtain
full performance values from Elastic Stop® nuts by aiding you to install them
correctly. The torque recommendations have been derived from the results of
thousands of torgue-tension tests conducted in ESNA's® laboratories. Small varia-
tions in the nuts, bolts, and bolted surfaces produce large variations in the clamp-

ing force, consequently, conservative averages were deliberately selected to avoid
any possibility of overstressing the nut or bolt.

In view of this approach it is quite possible that there may be some
cases, depanding on the particular nut and bolt being used, where higher instal-
lation torgues may be safely used. We suggest, however, that higher values be
used only where tests have shown they are desirable for a particular combination.

TABLE OF CONTENTS

SELECTING SUITABLE TIGHTENING TORQUES .. .. . .. ....oovvvvrnre.. 2
GENERAL NOTES — TORQUE-TENSION TABLES .. .................... 3

EXAMPLES — USE OF TORQUE-TENSION TABLES ... ... 0o, 4
R I I B T s i S S T v e e e R o e 5
AT L R e e ey RS e SO U
BONTEMIITE DINE . . oo iiin ons 5 0t 600 8 e rin e meers e e et rvne 7
EOEIRRINE RINE o i sl i e e B s i s
S EINE UBE i e s = i e S 9
IR - e T
BRI | o i s e e T S B e s 14
BONIBTIOLUNC. ... ....cuv e R e R R e i 15
T L LB I - e s e G it S
= ) T T
BNV i snmssninhs st e S S b s e b ees IR
MACHINE SCREW SIZES (2-56 thru 1/8-28) ....ocviiiniiniiiiniesiinenie. 19
TABLES OF TENSILE STRESE AREASB ... cuiiisi visvmsmniis dhnes i siiig 20

TABLES OF BOLT STRENGTHS




SELECTING SUITABLE TIGHTENING TORQUES

In abolted joint the nut and bolt should be torqued to produce a clamp-
ing force greater than the force tending to separate the joint. Too small a terque
may allow separation of the joint and result in bolt fatigue failure. Too large a
torque may cause failure of the balt or stripping of the nut and/or bolt threads.

Consideration should be given to the following points before selecting
a tightening torque for a particular application:

1 — Some loss in clamping force will usually occur during the initial
period of operation — break in period — of most machinery.
Therefure, unless the nuts and bolts are to be retightened, the
higher values of tightening torque may be selected — consistent
with nut-bolt strength.

2 — Generally power wrenches will produce more variation in tighten-
ing torque on the high side than a hand operated torque wrench,
Therefare, somewhat lower values might be slected if power
wrenches are to be used in the assembly operation.

3 = The installation torques listed in the tables are identified with
respect to lubrication as NONE and OILED. NONE describes
parts cleaned in solvent, with all traces of lubricant removed.
Parts elcaned in solvent represents a laboratory procedure to
obitain limiting values. In service some lubricant should always
be used on the nut or bolt to prevent galling. See page 5. OILED
describes parts |iberally coated with SAE 20 eil. Most actual
assembly conditions are likely to be somewhere in between these
two extremes, Therefore, the installation torque could be selected
between the appropriate values listed to more nearly represent
the actual assembly conditions.

4 — In each of the torque-tension tables, column O presents the
torque value recommended when the bolt is of equal or greater
strength than the nut. This value will give the highest practical
clamping force for that combination. If the beolt is lower in
strength than the nut, an installation torque should be selected
to produce a bolt stress just under the proof load given in the
TABLE OF BOLT STREMNGTHS. Any installation torque less
than this value may be used, depending on the bolt stress desired
in the application. The strength of each element can be obtained
by reference to (a) TABLE OF BOLT STRENGTHS, Page 21, or
(b} Column 12 of the torque-tension tables for the strength
of the nut.



GEMERAL NOTES APPLYING TO TORQUE-TENSION TABLES

Torque-tension tables are based on use of an unplated commercial washer
under the nut and an unplated SAFE type bolt having equal or greater
strength than the nut. The washers used for nuts having tensile strengths
under 160,000 PS| were punched from cold finished steel strip. For nuts
having a tensile strength over 160,000 PSI, quenched and tempered washers
having a hardness of 36 to 45 Rockwell C in accordance with ASTM
Specification A325-556T were used.

In column 3, headed LUBRICATION, NOME describes parts cleaned in
solvent removing all traces of oil. Parts cleaned in solvent represents a
lacbratory procedure to obtain limiting values, In service some lubricant,
(plating or oil, etc.), should always be used on the nut or bolt to pravent
galling. See page 5. OILED means bolt or nut threads and bearing surfaces
of bolt head and nut coated with SAE 20 oil., For other conditions, see

page 5 on USE OF LUBRICANTS.

In columns 4 through 8, installation twrgues are shown only for bolt
stresses which are less than the nut strength shown in column 12, Instal-

lation torgues for stresses between the given column headings may be
obtained by proportion. See EXAMPLE 2, page 4,

Stresses noted in columns 4 through 8 and column 12 are based on Tensile
stress Areas in accordance with Handbook H28. These are approximately
the mean between pitch diameter area and root area. See Handbook H28
(1957)}-Part 1, page 5, paragraph numbered 22, for details. These areas
are listed on page 20.

The torgues listed in column 8, headed RECOMMEMNDED, produce bolt
stresses approximately 65% ot static nut strength. This recommendation
is based on both experience and engineering analysis of factors involved.

The torques listed in column 10, headed MAX LIMIT, are based on actual
tests, and are the lowest torgues at which nut failure was experienced,
They should not be construed as guarantesd values.

Columns . 11 and 12, headed TYPICAL STRENGTH, are nut strengths
determined in static tensile tests. The MAX LIMIT torques will produce
bolt stresses somewhat below TYPICAL STHENGTH values because
yielding occurs at a lower stress during wrenching than during a static test.




EXAMPLES OF USE OF TORQUE-TENSION TABLES

EXAMPLE 1: To find the installation torgue for an oiled 3/4-16 nut (ESNA part 49NTE-126)
on an oiled SAE Grade 2 bolt:
a- From the Torque-Tension table on page 6, column 12, a 49NTE-126 nuts has a typical
strength of 48,600 PSI,
b - From the TABLE OF BOLT STRENGTHS, page 21 an SAE Grade 2 bolt has a tensile
strength of 64,000 PSI.
¢ - Since the baolt strength is greater than the nut strength, (See page 2, paragraph 4) the instal-
lation torgue can be selected from column 9, headed RECOMMENDED, of the Torgue-
Tension table. 78 Ft. Lbs.

It will be noted from the Torque-Tension table on page B, the 78 Ft. Lbs. of torque corresponds to
a bolt stress somewhat below the lowest stress of 40,000 PSI listed in column 4. This RECOM-
MENDED torque of 78 Ft. Lbs. will produce a bolt stress of approximately 85% of the static nut
strength of 49,600 PSI as explained on page 3, GENERAL NOTES APPLYING TO TORQUE-
TENSION TABLES, paragraph 5.

EXAMPLE 2: To find the installation torque for a 1/2-20 nut (ESNA part B8N1610-080) on an
SAE Grade 8 bolt, both parts cleaned in solvent:
a - From the Torque-Tension table, page 14, eolumn 12, a B9N1610-080 nut has an typical
strength of 198,000 PSI.
b- From The TABLE OF BOLT STREMGTHS, page 21, an SAE Grade 8 bolt has a tensile
strength of 150,000 PSI and a proof load of 120,000 PSI,
¢ - Since the bolt stress is less than the nut strength, {See page 2, paragraph 4) the installation
torque can be selected from column 7 of the Torque-Tension table. 120 Ft. Lbs.

As seen from column 7 of the Torgue-Tension table, 120 Ft. Lbs. of torgue will produce a bolt
tension of 110,000 PSI, which is near enough under the bolt proof load of 120,000 PS| to pro-
duce a reliable joint. If it is desired to stress to & value not shown in the table, in this case 120,000
P51, it may be ohtained hy propartion using the closest data available in the table as shown below:

120,000 PSI (Desired Stress) = Desired Targue
110,000 PSI (Stress From Table) 120 (Torque for 110,000 PSI)

Desired Torque For 120,000 PSI = 131 Ft. Lbs.

EXAMPLE 3: To find the installation torque for an oiled 3/8-16 nut [ESNA part 29NU-066) on
an oiled unplated bolt having a hardness of Re 33 made of medium carbon steel:

a - From the Torque-Tension table, page 17, column 12, a 28NU-066 has a typical strength
ot 179,000 PSI.

b - From the TABLE OF BOLT STRENGTHS, page 21, a bolt having a hardness of Re 33 will
have a tensile strength of 140,000 PS| and a proof load of 110,000 PSI. Note that this could
be an SAE Grade 6 bolt, or a socket head cap screw,

c - Since the bolt strength is less than the nut strength, (See page 2, paragraph 4} the torgue

selected should produce a stress just under the proof load of the bolt. The torgue required
1o produce the bolt proof load of 110,000 PS! can be found in column 7, of the Torgue-

Tension table, However, this torque, 30 Fi. Lbs., is in excess of the recommended torgue
in column 9. Therefore, the recommended torque, 28 Ft. Lbs., should be used.
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USE OF LUBRICANTS

Lubricants may be used on threaded connections for the following

1.
2.

3!
4.

Reduce scatter in the torque-tenzion relationship.
Prevent galling.

Prevent seizures at elevated temperature,

Prevent corrosion,

The table below is compiled from many tests in ESNA's laboratories,
and may be used as a general guide when lubricants are used. However, differences
in formulation of the lubricants or finish of nuts and bolts may cause substantial
variations in these factors.

To obtain the proper installation torque when a lubricant is used,
multiply the installation torgue for the OILED condition as shown in torgue-
tension tables by the factor shown in the table below for the particular lubricant
being considered.

TABLE OF
INSTALLATION TORQUE CORRECTION FACTORS
FOR VARIOUS LUBRICANTS

Type of Lubricant Correction Factor
Silicon Qils and Greases 2.00
Plated Bolt, Salvent Cleaned 1.256
Light Rust Preventing Qil 1.05
Turbine Oil 1.00
SAE 20 Ol 1.00
SAE 30 Ol 1.00
Malybdenum Disulfide and Qil 1.00
Powdered Aluminum and White Lead 0.20
Plated Bolt, OILED 0.90
Hard Wax 0.B5
Dry Film {bonded molybdenum disulfide) 0.76
Copper Powder and Oil 0.75
White Lead and Oil 0.75
Graphite and Petrolatum 0.70

EXAMPLE: Find the installation torque using graphite petrolatum on nut

and bolt threads and nut bearing surface of a 52NE-126 nut and
an SAE Grade 8 bolt.

a = From Torque-Tension Table, page 12, col. 9, the instaliation
torgue for the QILED condition is 335 Fr. Lbs.

b - From the table above the correction factor for graphite petro-
latum is 0.70.

¢ - Multiplying 335 times 0.70 gives the installation torque for this
combination — 2356 Ft. Lbs.
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MUT-HEX, HEAVY, STEEL-PLAIN, 8 AND 12 PITCH THREADS.
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MACHINE SCREW SIZES (2-56 THREAD THRU 14-28)

To obtain the desired bolted results, especially on these small delicate
sizes, consideration should be given to the following points:

1) All torque values given in the chart were
obtained on non-lubricated cadmium plated
steal AN balts with a Class 24 thraad fit for
sizes # 2 thru # 8 and a Class 3A fit on #10
and 1/4" thread size,

2} Tha setting torgue should be selected as
that which induce a stress equal to approxi-
mately 65% of the minimum strength of the
balt. If the bolt strength category is unknown
a fair approximation of the bolt strength may
be made by wrenching several parts to failure
and comparing the failing torques with torgue
values listed for the various stress levels,
found in "psi’’ on the chart.

3] The torgue values listed will not normal-
Iy apply when a lubricant is used. If lubricants
are necessary to prevent galling, reduce scatter
or prevent corrosion, then it is preferable to
establish torgue values on the basis of actual

22ZNM/42ZNE

test results, Therefore, for lubricated assem-
blies, it is suggested that several nut-bolt com-
hinations be wrenched to failure and the
seating torque, for that particular lubricant:
be established as equal to approximately 65%
of the average failing torque.

4) Some loss in clamping force will usually
occur during the initial period of operation,
the break-in period of most machinery,
Therefore, unless the nuts and bolts are to be
retightened, the higher wvalues of tightening
torque may be selected, consistent with
nut-bolt strength.

B} Generally, power wrenches will produce
more variation in tightening torque on the
high side than a hand operated torque wrench,
Therefore, somewhat lower values might be
selected if power wrenches are to be used in
the assembly operation.

NUT-HEX, LIGHT, STEEL-CADMIUM, NON-LUBRICATED, COARSE AND FINE THREAD

APPROXIMATE INSTALLATION TORQUE IN INCH POUNDS REQUIRED
THREAD PREMAILING TO PRODUCE THE BOLT LOADING INDICATED BELOW
SIZE ”’;‘NET:E [AVERAGE OF FIVE PIECES TESTED)

20,000 PSI 40,000 PSI 0,000 PS| 80,000 PSI 100,000 PSI
2-B6 0.5 1.8 3.5 i == = |
2-64 0.5 1.8 35 . - &

3.48 0.7 23 4.0 * i -
3-56 0.7 2.3 4.0 . = =
4-40 1.1 4.0 7.0 . . B
4-48 1.0 4.0 7.0 . . N
§-32 2.2 5.0 85 10.0 . —
&6-40 . 2.1 5.0 8.6 10.0 » —
B-32 3.7 6.0 10.0 165 220 L]
B-36 3.3 6.0 10.0 1B.0 24,0 +
10-24 6.5 13.0 19.0 275 35.0 42.5
10-32 .2 13.0 Z22.5 32.5 45.0 52.5
12-24 7.5 15.0 25.0 32.5 425 62.5
12-28 7.5 15.0 27.0 35.0 50.0 G5.0
1/4-20 12.2 250 45.0 67.5 100.0 125.0
1/4-28 16.8 325 5756 ED,0 110.0 140.0

* —BOLT FAILU

RE

STEEL BOLTS: AN3, AN4, ANBOO, ANS10, ANS15

THREAD FIT:
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#2 THRU #8 CLASS 2A; #10 THRU 1/4 CLASS 3A
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FOR DIRECT SALES AND SERVICE CONTACT:

611 Country Club Road
ah A

Focahontas, Arkansas 2450
\ 1{800)331-6469 FAX: 1(870)892-8538
/ - e-mall fastenerfdmaciean-foga.cam

A MACLEAN - FOGG COMPANY




