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APPENDIX |
CALCULATION OF TARGET TORQUE

The Target Torque required to tighten bolting is com-
puted as follows:

F (f+oosatand
t=a d"r“*'dzl:l cns;r—fgta.n.i}

dy = meandiameter of the nut (or bolt head) bearing
face, mm (in.) (this diameter is equal to the
simple average of the diameter of the nut
washer face and the nominal belt size)

da = pitch diameter (or mean thread contact
diameter), mm (in.) (see Fig. J-1)

F = Target bolt tensile load, N {Ib)

fn = coefficient of friction between the bolt nut (or
bolt head} and the flange (or washer),

(dimensionless)

f: = coefficient of friction between bolt/nut
threads, {dimensionless)

= Target Torque, N-mm (in.-Ib}

= thread flank angle, deg (see Fig. ]-1)

= lead angle, deg (see Fig. J-1}

Eo -

For Metric and Unified screw threads, the flank angle,
e, is equal to 30 deg, the lead angle, A, is equal to

tan'zl' 'rriig] and the lead, L, is equal to the pitch of the

threads EE.IE_.,. for Unified 8-thread series, this will be
L in).

MOTE: This Appendix uses ASME BLT bolting terminology; see
B1.7 for definitions of terminclogy. The formula wsed in this
Appendix was obtained from Chapter 3 of the Handbook of Bolts
und Bolted joints, Bickford, John H. and Massar, Sayed, eds. 1598,
Mew York: Marcel Dekker, Inc.
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10.2 Bolt Elongation (Bolt Stretch) Determination

When bolt elongation (bolt stretch) measurement is
selected as the load-control technique to be used, the
required bolt elongation is computed according to the
following equation (assumes the bolt is threaded full
length):

fsb x Lﬂq’] ||I .l'q_r)
Ay,

AL = (=

\
where

A, = root area, mm? (in.%). See Appendix H for bolt
root areas.

A, = tensile stress area, mm?* {irl.l_‘l. See Appendix
H for bolt tensile stress areas.

E = modulus of elasticity, MPa (ksi)

L.y = effective stretching length, mm (in.). The con-
ventional assumption is that the effective
stretching length in a through-bolted joint sys-
tem is the distance between mid-thickness of
the nuts, where the nominal thickness of a
heavy hex series nutis one nominal bolt diame-
ter. By the same standard, the effective length
of the portion of a belt that is studded into
a tapped hole is one-half of a nominal bolt

diameter.

S5y = Target Bolt Stress (root area), MPa (ksi). It is
noted that bolt stresses computed in accor-
dance with Mandatory Appendix 2 of
Section VIII, Division 1 of the ASME Boiler
and Pressure Vessel Code are based on root
area. If Target Bolt Stress (tensile stress area)
is used, drop the A, /A, term from the AL
computation.

bolt elongation (bolt stretch), mm (in.). Select
a tolerance on this computed value and include
it in the joint assembly procedure.

AL
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APPENDIX H
BOLT ROOT AND TENSILE STRESS AREAS

Table H-1 Bolt Root and Tensile Stress Areas

Sl Units U.5. Customary Units
Bolt Size, Tensile Stress Tensile Stress
Basic Thread Designation Root Area, Area, mm? Bolt Threads Root Area, Area, in.2
[Notes (1), (211 mm? [Note (3] Size, in. per Inch in.? [Mote (3]
M14-2 102.1 115.4 1,/'1 13 D.1257 k1419
M16-2 141.0 156.7 r',-"_r! 11 0.2017 0.2260
M20-2.5 22004 244.8 1,.-’,-,, 10 0.3019 L3345
M24-3 317.3 3525 ?;‘jj 2 04192 04617
M27-3 419.1 459.4 1 8 0.5509 0.6057
M30-3 535.0 580.4 113 B 0.7276 0.7905
M33-3 665.1 715.6 iy 8 0.9289 0.9997
M36-3 a09.3 Bo4.9 111’5 B 1.155 1.234
M39-3 976.6 1028 11 a8 1.405 1.492
Ma2-3 1 140 1206 lr'a 8 1.680 1.775
Ma5-3 1327 1398 1].; 8 1.979 2.082
Ma&g-3 1527 1 604 1'3-'}:_ 3 2,303 2.414
M52-3 1817 1 200 2 8 2.652 2.771
Msa-3 2132 2222 25‘; 8 3.422 3.557
Med4-3 2 B37 2 940 25"3 8 4.291 G2
M70-3 3 432 3 545 21-’; 8 5.258 5.425
M7e-3 4 083 & 207 3 8 6.324 6.506
MB2-3 4 791 & 925 31.; 8 7A4BY 7.686
M90-3 5 8232 5970 314 B B.747 8.963
Mo5-3 6518 6674 31';':-,, B 10:11 10.34
M100-3 7253 7418 ] 8 11.57 11.81

NOTES:

{1) Metric thread designations are given in bolt size (mm) and pitch (mm) (e.g., M14-2 refers to 2 14 mm diameter bolt with a 2 mm pitch
thread).

{2) The side-by-side placement of the two tables is not meant to infer direct conversion between the listed 51 and U.S. Customary units.

(3) The mot and tensile stress areas are based on coarse-thread series for sizes M27 and smaller, and 3 mm pitch thread series for sizes
M30 and larger (coarse-thread series for sizes 1 in. and smaller, and 8-pitch thread series for sizes 11,-”3 in. and larger).

petroblog-Santini Pagina 3 de 3



