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Small screws with slits Cross-recessed pan screws Hexalobular screws

Hexagon socket H bolt Cross-recessed
Hexagon set screws head bolts exagon botts countersunk screws
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Rotation angle method
Break point

Torque gradient method

Torque control
method
Yield point

Axial tension

Elastic zone Plastic zone
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S B
Friction on the threaded portion Tension Ff Friction on the bearing surface

PR Lo =il i

T: Torque (N-m)

Ff: Axial tension (N)
d»: Pitch diameter (mm)
ds: Pitch diameter of
bearing surface (mm)

Friction on the

o
|
: bearinl)gosurface
0,

u: Friction coefficient of Teq%%j Ff dln

threaded portion [

un: Friction coefficient of

bearing portion | Friction on the
a: Half angle of screw | threadgg%?ortion

thread (ISO Screw: 30 ")

B: Lead angle (tanf)
Rle ~ gt 5 Sk
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M Axial tightening force and fatigue limit when fastening with bolts

« When calculating the suitable axial tightening force for bolt tightening, the maximum force
shall be 70% of the standard proof strength using the torque control method, and the force

shall be within the elastic range.
- Bolt fatigue strength under repeated load must not exceed the maximum allowable value.

+The bolt and nut seat must not cause any depression in the fastened part.
- Tightening must not cause any damage to the fastened part.

BT ~ISO 898 ¥t 4 B 4 2. T &

(2) Pitch diameter (mm), Pitch diameter of bearing surface (mm), Lead angle (tanp)
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Pitch diameter d, with different bolt size
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Bolt size M

Pitch diameter of bearing surface d,
with different bolt size
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Lead angle B with different bolt size
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(3) Friction coefficient of threaded portion & bearing portion
Bitlc@BiFr p A2 P 2 FodicE > 242 FAL e

Friction coefficient
Lubrication Min. - Avg. - Max.

General machine oil
Spindle oil

Machine oil 0.10~0.15~0.20
Turbine oil
Cylinder oil

Low friction oil
Double sulfurous molybdenum 0.067 ~0.10 ~0.14
Wax based oil

(4) Bolt elongation (DNV & G.L. rule)

Yo 2 riE > SRS EES B 10% 1T TR W IRk > R v A T L H B
AHEHE S AHmPEF @i - FRLPF)A L2 F T3 & DNV & GL4; &5
EARATIR SR N B E G AR £ 48R ATT 0 18K 3 & HOLDING

DOWN BOLT ARRANGEMENT F¢ B Jg 34 4 £ o
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L—;+ LZZ +.....+L—i 6181078 [mm]
Dsl Dsl D;l

AL=FP[

Boundary conditions:
AL > Al

— cast resin chocks
AlLm = 0.0343 - py [mm] for pr = 3.5 [N/mm?]
ALy, = 0.12  [mm] for p, < 3.5 [N/mm?]

— metal chocks
ALy, = 0.25 [mm]

Fp = Preloading force exerted on each bolt by tightening [N]
AL = Theoretical elongation of foundation bolt [mm]
AL = Required minimum theoretical elongation of foundation bolt [mm]
Pt = Total surface pressure exerted on the chocks caused by weight of plant component and bolt
preloading force [N/mm~©]
D, xP
1 h
D, 5
Extension sleeve
‘e
<Ps2
¥ + . . B
Bed plate ! 4 { ] w
J 7> ) E
C'ast resin chock feserererery A =
olelelete oo, <
! Attt H—A——h-ll
t {
} Ds, {
Top plate - o R
b I 3

Not to scale Bolt niatertal: ...cccsucsesensivaiiss

Yield strength: ..............N/mm?

Bl- ~DNVrule 12 553 ¥ £ 2 & §
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4 xFv xLk

S =
pixE xD?
Where S = Stretch in millimeters, mm
Fv = Bolt tension in Newton, N
Lk = Effective bolt length in mm
E = Modulus of elasticity of bolt material, modulus for steel is

2.07 x 10° N/mm?2)
Bolt diameter in mm

D

The bolt diameter may be reduced in the shank. Calculate the stretch separately for each
length with each corresponding diameter.

The diameter cannot be reduced to less than 80% of the Minor thread diameter.

reduced dia. (waisted bolt)
reducierter Durchmesser (Dehnschaft)
effective length
effektiv Lange

B~ > GL. rule 02 558 £ 2 &8 f
G)f 4 4l 2 B R
B 5y 7 azid 2 2800TEU f 1 #% 4 o ) s % il g2 U SRR S G
$4955< 5 MBS+ i MANB&W R fidt 1R 2 4080 i€ & 9630N-m > ¥ 2t
SR BRI A AR ERG B T A P E BBl Tr 2 M85 13 5k
4z 4 7412 518 & PROOF LOAD 70% ~ 50% ~ 20%2. 4 B i » 3+ 4 & % ki 7

MANMAN B&W i fig 1% 28 4 F 8 9630 N-m 743 5% -k < PROOF LOAD 20% 9 #

F A % A ISO 898 2 & Fi% 4:-ik % 22 PROOF LOAD # 42:% 70% -
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85 600 4830 2028802 | 1449144 [ 574054
Screw torque calculation
Axial tension Ft 2028802 1449144 574054 N
Pitch diameter dz 79.4562 79.4562 79.4562 mm
Friction coefficient
0.15 0.15 0.15
of threaded portion H
Half angle o 30 30 30 degree
Lead angle tanp 0.02 0.02 0.02
tangent value
Fr}ctlonl coeﬂlmlent " 015 0.15 0.15
of bearing portion B
Pltch diameter of da 119.19 119.19 119.19 mm
bearing surface
Toe oo | T N

FlL o~ 455 ol
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Yang, A Study of Stainless Steel Screw’s Locking Mechanism-Use of M6-60
Stainless Steel Screw Joints M-Shape Stainless Steel Machine Part for Example,
Master Thesis, Department of Automation and Precision Engineering, National
Chiao Tung University, 2007.

[ 5 ]Torque theory, TOHNICHI America learning center, 2019.
[ 6 ]Class rule, DNV-G.L., 2015.
[ 7 ]Installation guidance, MAN B&W, 2018.
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