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H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE
sk70-51- 00- 400- 046 Techni cal Change: Changed procedure for tightening plugs and tube fittings

TASK 70-51- 00- 400- 004
1. Ceneral.

A. This standard practice details the methods, terns, and procedures used in tightening and
applying torque to threaded fasteners such as, bolts, nuts, and fittings.

B. Torque in pound-inches (Ib in.) or nemton-nmeters (N-m, is the specific twisting force applied
to threaded fasteners to obtain optimum security of the part, within the tensile linmts of the
material, or the shear limts of the threads of the fastener. One Ib in. (Nm is the twisting
force of one pound (0.45 kg) applied to a | ever one inch (25.4 mm |ong. Hi gher torque val ues
are equal to the product of the pounds (kilograns) tines the length of the lever in inches
(mllinmeters).

NOTE: Torque (twisting force) is expressed inlb in. (NNn) to distinguish it fromforce applied in a
straight line (work), which is expressed as inch-pounds (in. Ib), foot-pounds (ft Ib), or
joules (J). One ft Ib (J) of work is defined as the anpbunt of energy required to lift an
obj ect havi ng one pound (0.45 kg) of mass through a distance of one foot (0.305 m.

2. Definition of Terns.
Subt ask 70-51-00-400- 041

A Bol t.

For purposes of these definitions, any nale-threaded part.

B. Breakaway Tor que.

The torque required to just start an installed nut noving off the bolt, with no axial |oad on
the bolt. (Nut is not seated, but is stationary at initiation of torque.)

C. Goss Torque.

The actual indicated torque applied by the torque wench, including run-on torque and seating
t or que.

D. Install ed Nut.

A nut is defined as installed on a bolt when not |ess than chanfer plus one and a half threads
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of the bolt extend beyond the nut. Nuts that have m dlength nylon inserts or other centralized
| ocki ng devices do not require the bolt to protrude fromthe nut, as |long as the bolt passes
t hrough the | ocking device by the chanfer plus one and a half threads.

E. Maximumlnstallation Torque.
The hi ghest value obtained as the nut is initially installed, and is being sized (opened up or
worn in) by the bolt.

F.  Mninmum Prevailing Torque.
The m ni mum val ue obtained while the nut or bolt is in notion fromthe end of the first
revolution to the end of the second revolution during the renoval of the nut fromthe bolt, or
the bolt froma threaded hol e.

G Renoved Nut.
A self-locking nut is defined as renmoved when the | ocking section is disengaged fromthe bolt.
(The nut need not be physically renoved fromthe bolt.)

H. Run- On Tor que.
The torque required to turn a nut or bolt before it is conpletely seated to perform an axial
tightening action on the bolt or spacing el enents.

I. Seated Nut/Bolt.
The torque that applies a specified conpressive force to the spacing el enents, or an axial
| oadi ng or elongating force to a bolt, after the bearing surfaces of the bolt and/or nut are in
contact with the spacing el ements.

J. Spacer, Spacing Elenents.
For purposes of these definitions, any parts, regardless of function, size, shape, or material
that are held together by one or nore threaded fasteners.

K.  Unseated Nut/Bolt.
A nut or bolt is defined as unseated when it is renoved a mnimum of one turn fromthe seated
position, renoving any axial |load fromthe bolt.

L. Unseated Torque.
The torque required to unseat the bearing surface of a nut or bolt froma spacer, renoving al
axial load fromthe bolt.

3. Tightening Procedure.
Subt ask 70-51- 00- 400- 042

CAUTI ON: WHEN ASSEMBLY REQUI RES HEATI NG OR CHI LLI NG PARTS, DO NOT TI GHTEN RETAI NIl NG NUTS OR BOLTS TO
FI NAL TORQUE VALUES UNTIL THE PARTS HAVE RETURNED TO ROOM TEMPERATURE. | F THE PART HAS BEEN
HEATED, THE FASTENER MAY LOOSEN AS THE PART COCLS. | F THE PART HAS BEEN CHI LLED, THE
FASTENER MAY BE OVERSTRESSED AS THE PART EXPANDS. PARTS NMAY BE SEATED BY TI GHTENI NG NUTS OR
BOLTS PROVI DI NG FASTENERS ARE LOOSENED UNTI L PARTS HAVE RETURNED TO ROOM TEMPERATURE
A. Tighten at a uniformrate until the specified torque is obtained. In sone cases, where gaskets
or other parts cause a slow pernmanent set, be sure to check the torque at the desired val ue
after the material is seated
B. Do not tighten to the final torque value during the first drawdown; uneven tension can cause
di stortion or overstressing of parts. Seat nating parts by drawi ng down the bolts in gradua
increnents, followi ng a staggered or dianetrically opposite sequence, until the parts are
firmy seated. Conplete the tightening procedure by | oosening each fastener separately, then
tighten to the specified torque value. Do not exceed the nmaxi mum torque val ues specified by the
engi ne nmanual

4. Torque Wench Sizes.
Subt ask 70-51- 00- 400- 043
A.  This standard practice does not cover the use of torque nultipliers to obtain higher torque
val ues. Information regarding the operation of such equi pnent can be found in the
manufacturer's literature.
B. The torque wenches |isted below are recommended for use within the indicated ranges. Torque
wr enches shoul d be capabl e of maintaining accuracies to within £ 5 percent of the specified
torque value. The snaller of the tol erance values referenced in the table belowis the required
torque wench accuracy limt for the specified torque. Larger wenches have a wi der tol erance,
and their use can result in serious inaccuracies.

Torque Wench Size Torque Limts Al'l owabl e Torque Wench Tol erance
(Use the snaller val ue)

30 Ibin. 0-25 Ib in. +11lbin. (£ 0.11 Nm

(3.39 Nm (0.000-2.82 NmM or =+ 5% of the specified torque

150 I'b in. 26-140 Ib in. +51Ibin. (£ 0.56 Nnm

(16.94 Nm (2.93-15.82 Nm or + 5% of the specified torque

600 Ib in. 141-550 I'b in. + 20 Ilbin. (£ 2.26 Nm

(67.79 Nm (15.83-62.14 N n or =+ 5% of the specified torque

1800 I b in. 360- 1680 I b in. + 60 Ibin (£ 6.78 Nm

(203.37 N-m (40.87-189.81 N m or =+ 5% of the specified torque

3000 Ib in. 1692-2880 I b in. + 120 Ibin. (£ 13.56 Nm

(338.95 Nm (189.82-325.39 N nm or =+ 5% of the specified torque

12000 Ib in. 2892-12000 I b in. + 240 Ibin. (£ 27.12 Nm

(1355.81 Nm (325.40-1355.00 N-m or =+ 5% of the specified torque

5. Use of Ofset Extension Wench.
Subt ask 70-51- 00-400- 044
A.  Wen an offset extension wench, such as a crowfoot extension, is used with a torque w ench,
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the effective length of the torque wench is changed. The torque wrench is so calibrated that

when an extension wench is used, the indicated torque, the value that appears on the scale or

dial of the torque wench, may be different fromthe actual torque that is applied to the nut

or bolt. See Figure 1

The Met hod of Computing the Adjustment is as follows:

(1) The addition or subtraction of the effective |length of the crowfoot extension (E) is
determned by its position on the torque wench (L). Wen the extension wench is pointed
in the sane direction as the torque wench, add the effective length of the extension to
the effective length of the torque wench (L + E). Wien the extension is pointed back
toward the handl e of the torque wench, subtract the effective |l ength of the torque wench
(L - E). The effective length of the extension is calculated by nmultiplying the Cos (W by
the actual length of extension. Angle Wis defined as the angle extension wench and torque
wr ench. Wen the extension is pointed in the sane angle as the torque wench, then the
effective length of the extension is equal to the actual |length of the extension. Wen the
extension is pointed at right angles to the torque wench, the effective | ength does not
change. The effective length (L) of the torque wench is predeternined by the torque w ench
manuf acturer. Refer to manufacturer's specification for the particular torque wench being
used. The effective length (E) of the crowfoot extension is determined by neasuring from
the center of the drive opening to the center of the w ench opening.

(2) Multiply the required torque (T) by the effective length of the torque wench (L). Divide
this product by (L + E) or (L - E) as determined from Figure 1. The quotient is the gage or
scale reading required to obtain the desired torque.

For exanple: Required torque = 265 Ib in. (29.94 Nn) Effective length of torque wench =
8.4 inches (213.36 mm Effective length of crowfoot = 1.5 inches (38.1 nm)

Then: (Required torque) X (L) = 265 X 8.4 = 2226.0 (29.94 Nm X 213.36 nmm = 6388. 00)

(L +E =9.9 inches (251.46 mm

2226.0 divided by 9.9 = 224.85 I b in.

6388. 00 divided by 251.46 = 25.404 N-m

Thus: A gage reading of 225 Ib in. indicates a required torque of 265 Ib in. (A gage
reading of 25.42 Nmindicates a required torque of 29.94 Nm

* * * FOR ALL
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_ WRENCH HANDGRIP
ADAPTER DRIVE CENTERLINE FORMULA %ﬂ
DRIVE ~ CENTERLINE (PRECETERVINED) T
CENTERLINE ] TORQUE EXAMPLE: (WITH "E" AS PLUS DIMENSION)
WRENCH
o v=13x10 _1350_447 3913 N,
. —-——-—-—_._JTf—\\_ o 1041.5 115
Tt i O I S wnt . - .
wel b ___1\:““/}_._._‘_______; =130 LBIN. L=10.0IN. Y="117 LB IN,
— _ V=UNKNOWN E=1.5 IN.
DIM. E DIM. L
HANCGRIP -
WRENGH ADAPTER DRIVE CENTESL NE FoRMuLs TXL vy
DRIVE CENTERLINE (PREDETERMINED) L-E
CENTERLINE TORGUE EXAMPLE: (WITH "E" AS MINUS DIMENSION)
' ! e y=135x10 _1350_158.87 |5 1N
10-15 85 ' '

T=135 LBIN. L=T100IN. Y=159LBIN.
¥=UNKNOWN E=1.5IN.

- DIM. E + DIM. L - Txl _
oM. E_. ML FORMULA 5 =Y
__ *’@ EXAMPLE: {(WITH "E" AS PLUS DIMENSION)
T ANGLE W B0°

E = — [ —— 'EIE ————— - E=Cas (W) xX = Cos (60) x 1.5 IN.=0.75 IN.
ANGLE W y=139%10 _ 4556 BN
10+0.75 ~ |

LEGEND: T=135BIN. L=10.0IN. Y=1256LBIN.
T: ACTUAL (DESIRED) TORQUE Y=UNKNCWN E=0.75IN.

¥: APPARENT (INDICATED) TORQUE
L: EFFECTIVE LENGTH LEVER
E: EFFECTIVE LENGTH OF EXTENSION 01891502

Figure 1 Use of Ofset Extension Wench

6. St andard Torque Val ues.
Subt ask 70-51- 00-400- 045

A
Steel Nuts and Bolts - Table 1
UNC and -8 Series UNF and -12 Series
Nom nal Size Threads per Torque (see notes) Threads per Torque (see notes)
I nch I nch
No. 4 40 3-51bin.
0.339-0.565 N-m
No. 6 32 8-10 Ib in. 40 10-12 I b in.
0.904-1.130 Nm 1.130-1.356 Nm
No. 8 32 13-16 Ib in. 36 16-19 Ib in.
1.469-1.808 N-m 1.808-2.147 Nm
No. 10 24 20-25 I b in. 32 33-37 | b in.
2.3-2.8 Nm 3.728-4.180 Nm
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No. 12 (1/4 20 40-60 I b in. 28 55-70 |b in.
in.) 4.520-6.780 N-m 6.215-7.910 N-m
5/ 16 18 70-110 Ib in. 24 100-130 Ib in
7.910-12.430 N-m 11. 300- 14. 690 N-m
3/8 16 160-210 I b in. 24 190-230 I b in.
18.080-23.730 N-m 21.470-25.990 N-m
7116 14 250-320 Ib in. 20 300-360 Ib in
28.250-36. 160 N-m 33.900-40. 680 N-m
1/2 13 420-510 I b in. 20 480-570 I b in
47.460-57.630 N-m 54.240-64. 410 N-m
9/ 16 12 575-720 | b in. 18 660-780 | b in
48-60 Ib ft 55-65 I b ft
65.0-81.3 N-m 74.580-88.140 N-m
5/8 11 840-960 Ib in. 18 985-1140 | b in.
70-80 Ib ft 82-95 I b ft
94. 920-108. 480 N-m 111.300- 128. 820 N-m
3/4 10 1620- 1860 | b in. 16 1800-2040 I b in
135-155 | b ft 150-170 Ib ft
183.1-210.1 N-m 203.4-230.4 N-m
718 9 2460-2820 b in. 14 2820-3180 b in
205-235 | b ft 235-265 1 b ft
278.0-318.6 N-m 318. 660- 359. 340 N-m
1. 000 8 3600-4080 | b in. 14 4200- 4800 1b in
300-340 Ib ft 350-400 Ib ft
406. 800- 461. 040 N-m 474.600- 542. 400 N-m
1-1/8 7 5000-5720 b in. 12 5820-6780 |b in
415-480 | b ft 485-565 | b ft
565. 000- 646. 360 N-m 657. 660- 766. 140 N-m
1-1/ 4 7 7200-8400 | b in. 12 8280-9600 | b in
600-700 I b ft 690-800 Ib ft
813. 600- 949. 200 N-m 935. 640- 1084. 800 N-m
1-3/8 6 9600- 11100 b in. 12 10800- 12720 | b in.
800-930 I b ft 900- 1060 Ib ft
1084. 800- 1254. 300 N-m 1220. 400- 1437. 360 N-m
1-1/2 6 12000- 14400 | b in. 12 14400- 16800 | b in.
1000- 1200 |b ft 1200- 1400 | b ft
1356. 000- 1627. 200 N-m 1627. 200- 1898. 400 N-m
1-1/8 8 5280-6120 b in. - -
440-510 1 b ft
596. 640- 691. 560 N-m
1-1/4 8 7500-8700 b in. - -
625-725 | b ft
847.500-983. 100 N-m
1-3/8 8 10100- 12000 | b in. - -
840-1000 | b ft
1138. 872- 1356. 000 N-m
1-1/2 8 13800- 16200 | b in. - -
1150-1350 | b ft
1559. 400- 1830. 600 N-m
POUND | NCHES X 0.113 = N-m
POUND FEET X 1.356 = N-m

EXCEPTI ON: Use one-half the values given in the above for thin stee
less than 0.6 the pitch-dianeter for

hei ght of

sel f-1ocking nuts.

plain nuts,

hex nuts.

These are nuts having a
and less than 0.8 the pitch-dianeter for

EXCEPTI ON: Use one-half the values given in the above for nuts and bolts of nonferrous all oys.

Studs and Stepped Studs - Al umi nuni Magnesi um - Table 2

Bolt or Stud Size Pound-i nches Newt on meters
3/16 - 24 35 - 40 (3.955 - 4.520)
1/4 - 20 75 - 80 (8.475 - 9.040)
5/16 - 18 135 - 145 (15.255 - 16.385)
3/8 - 16 240 - 250 (27.120 - 28.250)
7/16 - 14 370 - 380 (41.810 - 42.940)
1/2 - 13 580 - 600 (65.540 - 67.800)

Studs that have different threads on opposite ends shal

smal | size.

be tightened to the torque applicable to the
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Tubi ng and Hose Fittings - Table 3

Tube OD Thread Size Al Al um num Parts Steel Tube Al um numor Steel Torque Units
(i nch) (i nch)-(nunber) (Not el) Nut s ( Not e2)
1/8 15/ 16- 24 - 40- 50 b in.
4.520-5. 650 N-m
3/ 16 3/ 8-24 35-45 90- 100 Ib in.
3. 955-5.085 10.170-11. 300 N-m
1/4 7/ 16-20 50- 60 135- 155 Ibin
5. 650-6. 780 15. 255-17. 515 N-m
5/ 16 1/ 2- 20 65- 75 175- 205 Ibin
7.345-8. 475 19. 775- 23. 165 N-m
3/8 9/ 16- 18 95-105 265- 305 Ibin
10. 735-11. 865 29. 945- 34. 465 N-m
1/2 3/4-16 165- 185 460- 540 Ibin
18. 645- 20. 905 51.980-61. 020 N-m
5/8 7/ 8-14 230- 270 665- 775 Ibin
25. 990- 30. 510 75.145-87. 575 N- m
34 1-1/16-12 330- 385 940- 1100 Ibin
28- 32 78-92 Ib ft
37.290-43. 505 106. 220- 124. 300 N-m
1. 000 1-5/16-12 555- 645 1325- 1555 I'b in.
46- 54 110- 130 Ib ft
62. 715-72. 885 149. 725- 175.715 N-m
1-1/4 1-5/8-12 720- 840 1550- 1800 Ib in.
60- 70 130- 150 Ib ft
81. 360-94. 920 175.150- 203. 400 N-m
1-1/2 1-7/8-12 720- 840 1900- 2200 Ibin
60- 70 158- 183 Ib ft
81. 360-94. 920 214, 700- 248. 600 N-m

! These val ues apply when fenale sealing surface is alunmi num Ml e connector and nut

al un num

2 These val ues apply when tube,
al um num

steel or

brazed ferrule and connector are steel.

may be stee

or

Mal e end fitting and nut may be

Uni ons, Pl ugs,

and Bul khead Fittings - Table 4

Fitting Size

Thread Size -

i nch-pitch

Tor que Val ue

Torque Unit

-2

-3

-10

-12

-16

-20

.24

5/ 16- 24

3/8-24

7/ 16- 20

1/ 2-20

9/ 16-18

3/4-16

7/8-14

1-1/16-12

1-5/16-12

1-5/8-12

1-7/8-12

40- 50
4.514-5. 643

90-100
10. 158-11. 387

135- 155
11. 25-12.92
15.3-17.5

155-175
12.91-14. 66
17.474-19. 751

175- 205
14.58-17.08
19. 775- 23. 165

265- 305
22.08-25.42
29. 945- 34. 465

350-410
29.17-34.17
39. 550-46. 330

555-645
46. 00- 54. 00
62. 715-72. 885

720- 840
60. 00-70. 00
81. 360-94. 920

885-1035
73.75-86. 25
100. 005- 116. 955

995-1165
82.92-97.08
112. 435- 131. 645

I'b in.
N- m

7. Tightening of Plugs and Tube Fittings.
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Subt ask 70-51- 00-400- 046
A.  Assenbly techni ques vary, depending upon the specific type of plug or tube fitting being used.
The types normally encountered include nonpositioning plugs and uni ons, using packings
preformed (O rings) or other conpressible packing for seals; positioning fittings, with or
wi t hout backup washers; and universal bul khead fittings, held in position by |ocknuts. See
Figure 2.
B. Al tube fittings should be tightened to their proper torque using two wenches. The secondary
wrench is used to apply counter-torque to prevent distortion of the tubing assenbly.
C. Correct Assenbly Techni ques.
CAUTI ON: APPLY ONLY ENOUGH LUBRI CANT TO WET THE SURFACE OF THE PREFORMED PACKI NG AND ADJACENT
SURFACE. TOO MJUCH LUBRI CANT CAN RESULT | N CONTAM NATI ON THAT CAN CAUSE LEAKS
CAUTI ON: USE A PROTECTI VE DEVI CE WHEN YQU | NSTALL PREFORMED PACKI NGS OVER THREADS OR SHARP
CORNERS OR DAMAGE TO THE PREFORMED PACKI NG CAN OCCUR.
CAUTI ON: DO NOT USE SHARP OR PO NTED TOOLS TO REMOVE THE PREFORMED PACKI NGS OR DAVAGE TO THE
PREFORMED PACKI NG SEALI NG SURFACE CAN OCCUR
(1) Installation of Packings Prefornmed (O Rings) on Fittings

(a) Wien ratio of packing preforned (Oring) diameter to cross-section is greater than 20,
use a conic sleeve screwed onto fitting so that packing preformed (O ring) may be
rolled into groove of fitting without danger of being damaged.

(b) For diameter ratios |l ess than 20, a conic sleeve is not needed, except when the packing
prefornmed (Oring) nmust be rolled over threads or splines.

(c) Lubricate packing preforned (O-ring) with C02-033 soft petrolatum C02-008 petrol eum
jelly, C02-021 grade 1010 oil, C02-091 grade 1005 oil, or (C02-019 engine |ubrication
oil or C02-023 engine lubrication oil, and roll it into groove of fitting.

(d) If the preformed packing (Oring) requires a tacky type assenbly fluid to performthe
function of retaining the preforned packing in the seal groove, use C02-007 assenbly
fluid or C02-090 Oring lubricant to nmnimze the risk of damage during assenbly.

(2) Lubrication.
Use no |ubricant on threads or friction surfaces unless specified by the engi ne manual
(3) Nonpositioning Fittings

Lubricate the packing lightly to prevent cutting by sharp threads, then install packing on

fitting so that packing lies evenly in groove of fitting. Screw fitting into boss. Tighten

to the specified torque val ue.
(4) Positioning Fittings (No Backup Washers).

Screw the | ocknut conpletely over the first section of threads on the fitting, past the

packi ng groove, and onto the second section of threads. Lubricate packing to prevent

cutting by sharp threads, and install it carefully over first section of threads and into
the packing groove so that it lies evenly against the second section of threads. Turn
| ocknut until it just bears against the packing. Install fitting in boss so that packing

touches the countersunk surface. Turn fitting to desired position by backing out (counter
cl ockwi se rotation) not nore than one turn. Hold fitting in position and tighten |ocknut to
the specified torque val ue.
(5) Positioning Fittings (Wth Backup Washers).
Screw the | ocknut conpletely over the first section of threads on the fitting, and onto the
second section of threads with the washer recess facing the packing groove. Gip the backup
washer firmy by its outside edge, and screw the fitting into the cupped washer. Do not use
any lubricant. Continue screwing the washer onto the fitting until the washer is free on
t he packing groove. Pick out any slivers of plastic material cut fromthe washer, then
press the edges of the washer into the recess in the |ocknut until evenly seated. Ensure
that threads of fitting do not interfere with seating of washer. Lubricate and instal
packing as directed in step (3). Hold the locknut in position with a wench, and turn the
fitting into the boss 1.5 turns. Position the fitting as desired by turning into the boss
up one additional turn (total 1.5-2.5 turns). Hold fitting in position, and tighten | ocknut
to the specified torque val ue.
(6) Universal Bul khead Fittings.
Attach bul khead fitting to bul khead with | ocknut as shown in Figure 2. After the connecting
tube or hose nut has been properly tightened, hold fitting with wench and tighten | ocknut
to the specified torque val ue.
| (7) Tube, Manifold, and Hose coupling nuts triple tightening procedure.
(a) Tighten the coupling nut to applicable torque identified in Subtask 70-51-00-400-045,
St andard Tor que Val ues.
(b) Break the torque on the coupling nut and then tighten to the torque value identified
above.
(c) Check joint by tightening the coupling nut again to the torque value identified above
* * * FOR ALL

GE PROPRI ETARY | NFORMATION - Not to be used, disclosed to others or
Date Printed: reproduced w thout the express witten consent of GE. Technical data is Page
2023/ 10/ 04 considered | TAR and/or EAR controlled; transfer of this data to a Non-US 7 of 10
Person, wi thout USG authorization, is strictly prohibited.



COMVERCI AL ENG NE STANDARD PRACTI CES MANUAL CEK9250 - Rev 112, 04/01/2023
| C 70-51-00-015 SPM 70-51-00 TI GHTENI NG PRACTI CES AND TORQUE VALUES

NON-POSITIONING FITTINGS

e

POSITIONING FITTINGS

=

———
———,
e Sp——— e
———

i——,
—————
———a—— ]

|
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WITHOUT PREFORMED PACKING
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Figure 2 Installation and Torque of Unions, Plugs, and Bul khead Fittings

8. Net Tor que.
Subt ask 70-51-00-400- 047

A.  In certain applications, engine manuals nmay specify a net torque value when the tightening
force applied by the fastener is critical, and nmust be controlled within precise limts to
obtain a specific anbunt of stretch to a bolt or to provide an exact anmount of hol d-down
pressure.
B. Net torque equals gross torque mnus run-on torque. The nethod of determ ning net torque is
shown in the foll owi ng exanpl e.
(1) Requirenent to tighten a nut on a bolt to a net torque of 20-40 Ib in. (2.46-4.52 N-nj.
(2) Screw the nut on the bolt, and determine the torque required to turn the nut before any
tightening action takes place. Record this value as run-on torque. Assune the value to be
15 1bin. (1.69 N m.
(3) Add the run-on torque value deternined in step (2) to the m ni mum and maxi num speci fi ed
torque val ues.
Then: 20 Ib in. (2.26 Nm plus 15 Ib in. (+1.69 Nm equals 35 1Ib in. (3.95 Nm, and40 Ib
in. (4.52 Nm plus 15 1b in. (+1.69 Nmequals 55 1b in. (6.21 N-n).
Therefore: to obtain a net torque of 20-40 Ib in. (2.26-4.52 N-n), a gross torque of 35-55
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Ibin. (3.95-6.21 N-n) nust be applied to the nut.

9. Torque Check for Re-Use of Self-Locking Nuts.
NOTE: The information presented here does not apply to nuts specified in engine nanual for one time use

only.
Subt ask 70-51- 00-400- 048

A.  Self-locking nuts nust neet the mininum breakaway torque requirenents to be considered

reusabl e.
B. The requirenents for this torque check are as foll ows.

(1) Refer to the following list for m ni nrum breakaway torque on self-locking nuts. This |ist
applies to both silver-plated and dry-filmcoated self-locking nuts, with or wthout
| ubrication. Values given are for nuts with no axial | oad.

NOTE: It is not permitted to use lubricant to the nut or bolt during the breakaway torque check.

(2) To check m ni mum breakaway torque, install the nut onto a bolt until 2 to 5 threads are
exposed beyond the nut. Measure the anount of torque required to turn the nut on or off the
bol t.

CAUTI ON: DO NOT PI NCH, SQUEEZE OR OTHERW SE DEFORM ANY SELF- LOCKI NG NUT TO OBTAIN OR REGAI N
SELF- LOCKI NG TORQUE.

(3) Al nuts that do not nmeet these mnimum frictional requirenents should be replaced.
M ni mum Br eakaway Torque for Sel f-Locking Nuts

Thread Size Thr eads/ I nch M ni mrum Br eakaway Tor que
0.136 (6) 32/ 40 1.0Ibin. (0.11 Nm
0.164 (8) 32/ 36 1.51bin. (0.17 Nm
0.190 (10) 32 2.0lbin. (0.22 Nm
1/4 28 3.51bin. (0.40 Nm

5/ 16 24 6.51bin (0.73 Nm
3/8 24 9.51bin. (1.07 Nm
7/ 16 20 14.0 Ibin. (1.58 Nm
1/2 20 18.0 Ibin. (2.03 Nm
9/ 16 18 24.0 Ibin. (2.71 Nm
5/ 8 18 32.0 Ibin. (3.62 Nm
34 16 50.0 Ib in. (5.65 Nm
7/8 14 70.0 Ibin. (7.91 Nm
1.0 12 90.0 Ibin. (10.17 Nm
1.0 14 92.0 Ib in. (10.39 Nm
11/8 12 117.0 b in. (13.22 Nm
11/4 12 143.0 Ib in. (16.16 Nm
13/8 12 168.0 Ib in. (18.98 Nm

10. Torque Procedure for V-Band Type d anps.
Subt ask 70-51- 00-400- 049
A.  Refer to TASK 70-10-02-800-801, V- Coupl i ng Assenbly Techni ques.
NOTE: Del et ed.
11. Torque Procedure for M salignnment Joint Couplings.
Subt ask 70-51- 00-400- 050
A.  Lubricate threads with antisei ze conmpound C02-058
B. Tighten the misalignnent joint coupling nut to 50 percent of the required torque. Make certain
that the fenmale fitting is seated and centered over the nale fitting equally around the
peri phery, and nake certain the nmetal gasket seal is properly seated.
C. Wth plastic or non-netallic mallet, tap the coupling nut lightly around its circunference to
di stribute the msalignnment joint |oading.
D. Wiile increasing the torque toward 100 percent of the specified value, lightly tap the outer
peri phery, as necessary, to prevent unequal | oading.
E. After 100 percent of the specified torque is reached, tap around the coupling nut outer
peri phery agai n.
F. Break torque and | oosen coupling nut of the msalignment fitting one-half turn
G Tighten once nore to the specified torque val ue.
H  Assenble shields to joints, as applicable.

12. Acceptability Linmts, Acceptance Torques.
Subt ask 70-51- 00-400- 051
A.  This procedure describes the verification that torque values specified on a drawing or in a
speci fication have been net.
B. For the purposes of this specification, the follow ng definitions apply:

(1) Acceptance Torque - The torque applicable after final assenbly. It shall include the net
effect of the torque required to overcone friction between nmating bearing faces and between
mating threads, to overcone the self-locking feature (if any) and, to apply the desired
axial load to the fastener assenbly. It also includes the effect of joint/fastener
rel axati on. The acceptance torque shall be neasured only in the tightening direction with
the mating fastener conmponent restrained.
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(2) Seating Torque - The torque required by drawing or specification to bring the bearing faces
into the seated position and nmeasured only in the tightening direction

C. Requirenents.
(1) Application - The conditions described herein shall be applied only to parts which have
been assenbled into a sub-assenbly or an engine prior to engine test.
(2) Acceptance Torque Requirenments - The acceptance torque requirements for self |ocking nuts

shall be in accordance with the followi ng table. You nust know the bolt size (colum 1) and
the seating torque value (colum 2) in order to derive the acceptance torque (colum 3).
The acceptance torques shall be neasured in the tightening direction. These val ues shall be
used in the process of inspecting or auditing to insure that the proper seating torque has
been appli ed.

Thread Size Seating Torque Accept ance Tor que

b in (Nm b in (NmM

0.190- 32 24-27 (2.71-3.05) 21-39 (2.37-4.41)

0.190- 32 33-37 (3.73-4.18) 30-46 (3.39-5.20)

0.190- 32 40-60 (4.52-6.78) 36-78 (4.07-8.81)

0. 250- 28 28-35 (3.16-3.95) 24-46 (2.71-5.20)

0. 250- 28 55-70 (6.21-7.91) 50-91 (5.65-10.28)

0. 250- 28 110-120 (12.43-13.56) 100- 156 (11.30-17.63)

0. 3125-24 100- 130 (11.30-14.69) 91-169 (10.28-19.09)

0. 375-24 190- 230 (21.47-25.99) 172-299 (19.43-33.78)

0.375-24 380-420 (42.93-47.45) 344-546 (38.87-61.69)

0.375-24 540- 560 (61.01-63.27) 489- 728 (55. 25-82. 25)
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