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FRYEDIN 8593-309 7 EXS 1Rk

Fertigungsverfahren

Hauptgruppen |
[ [ [ [ I I
1 2 3 < S 6
Umformen Fugen - Stoffeigenschaft
Urformen DIN 8532 Trennen DIN 8593-0 Seschichten andem
Gruppen I
I I [ I I I I I I
41 4.2 43 44 45 486 47 48 49
An- . . Flgen .

Zu- _ pressen Fugen Fugen durch Fagen Textiles
sammen- Fullen Ei durch durch Schwei durch Kleben . 1)
setzen - Urformen | [ Umformen cawet- Léten Fugen

pressen Gen
DIN 8582-1 | | DIN 8582-2 | | DIN 8523-3)] [ DIN 25834 | | DIN 8583-5 | | OIN 8592-8 | | DIN 85923-7 | | DIN 8583-8
Untergruppen
[ 1 1 1 [ 1
431 432 433 434 435 4386 437
Fugen durch Nageln
Schrauben Klemmen Klammern Press- . 9 Verkeilen Verspannen
) Einschlagen
verbindung
Unterteilung
I I
4341 4342 4343
Flgen Fugen Flagen
durch durch durch
Einpressen Schrumpfen Dehnen

Source: DIN 8593-3, September 2003
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basics of screw drive selection

external

@ jB hexagon
@ ]15 bihexagon
)

{@ ]E triple square

@ jE hexalobular

@ j[l bihexagon

@ jl] triple square

@ ' l Cross recess

o O :“] hexalobular

5
—_—- —_ a

©| o N | o @ j]:l hexagon 3
o

drive type
120° 0° 90°
number of drive flanks 6 12 12 6 12 12 4 2
recommendation for 3 5 5 < 4 4 1 0
high torque values*®
recommendation for 2 3 4 5 3 3 3 0 0
low strength screws*
avoiding of screw 2 4 4 5 3 3 3 0 0
surface damaging*
radial tool space 2 4 4 4 5 5 5 5 5
requirements*
sum of points (max. 20) 9 16 17 18 15 15 14 6 5

* scale of drive behaviour assessment: 0-not recommended, 1-poor, 2-acceptable, 3-fair, 4-good, 5-excellent

— X —LEFRRR YR
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hexagon drive bihexagon drive

F.: circumferential contact force from F, = 2T,/ (n - s,)
F.: part of F, normal to drive flank

F. part of F_ tangential to drive flank

g: contact angle between F_ and F,
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D, <=d ® dW<DA<DAGr

REFRRIEIER

w =1

tan ¢ = 0,362 +
0,032 In (B,/2) +
0,153 In (y)

PREREGESR

Systematik-dp-...dsf

&

w=2

tan ¢ = 0,348 +
0,013 In (B) +
0,193 In (y)

With B, = I,/d,, and y = Dn/d,, and case differentiation A, B, C with D, = dy, + W Ix tan ¢
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Source: Friedrich C., Lecture of Maschinenelemente, University of Siegen, 2017.
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before tightening after tightening after tightening
without loading  without mechanical loading with mechanical loading
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pressure p
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- Mo

— EHWERHAE: M, =300 Nm
— IJEHA%E: M; , =850 Nm

- HIRER:
— 4 T2 M6x55 10.9 DIN 4014
— 4 ZR4EEF M6 10 DIN 4032
- B ERTEHEEM, = 12 Nm

— BEIEIIKZIN. Fy = 12 kN (acc.
to VDI 2230)

— BRI ERRd, = 140 mm
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VDI 2230F0/ 5 FE T HIEESEEIE X

friction coefficient p

0,05 0,1

class A Wb, Hin
VDI 2230 class B Wy, i
(02.2003) class C pp, Mtn
friction classes class D gy Min

class E Wy, Hn

VDA 235-101 Htot
(11.2009) Mo, Min
BMW GS 90003-2 Mtot
(11.2009) Hb, Hin
VW 01129 Htot
(02.2010) Hb, Min
GM GME-00150 Htot
(04.2001) Ub, Min
SAE USCAR-11-1 (02.2007) Mot
Renault 01-50-005/--D (01.2003) Htot
PSAB15 4102 (01.2006) Mot

0,15

0,2

0,25

0,3 035 0.4

Mp: friction in head
bearing contact

M friction|in thread
contact zone

Miot: total friction
(virtual; pH|= pT)

VDA — Priifblatt

November 2009

Reibungszahleinstellung

|
r

von mechanischen Verbindungselementen mit metrischem Gewinde

VDA

235-101

Ersatz fur:

Ausgabe 08.99

- ST ERARIHEISIT
SEEBARERIEX.

- BEI (FRIEE
ERHEER ) TEZR
>XFHVDI2230+HIEER
ZIB,

Source: Friedrich, C.; Hubbertz, H.: Friction
behavior and preload relaxation of
composite products with fastening systems,
International Conference on Composite
Structures JCCS-17, Porto, 2013.
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Torque Ty

Preload Fp
\i

&

Entstehung-S...dsf

g F
Tightening angle 3 P




5 BT E—FURE?

MEAFPPSEEHETISITZIERIXER

TR AT, o

Fp
Tt ¢ d Teot=Ttn + Th

| ‘ ng dy——
s d P
Nis Mn AT > IRGHHAET,, =] F, —tan [arctan .t
L L) S : E arctan —=t
d L [ — P 3 c0s(Y/>)
b _J.r@rmax .: <>_' .'.i t 2 ) )
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F = 2 - Ttot
= P D,
dy - | — 7+ 1155 o+ - dzl
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Bolting system with control and measurement Cut-out
: bolter Impact bolter
electronics
=
Bolting tool ) - —
(00 |
|
. Yield-point- Angle- Torque-controlled Torque- Torque-
Bolting technique controlled controlled Angle-monitored limited limited
* * FPmax
Tightening factor 1 1 141016 171025 25-4.0 a, =
FPmin
M8 M8 M10 M!12 M16
N m ! ! T
Bolt | - 1 } |
Quality 8.8 | | I ! |
Clamping length 20 mm i | ! !
[ |
Min. clamp load F 15000 N 15000 N 15000N - 15000 N 15000 N
Max. clamp load F, 15000 N 15000 N 24 000 N 37 500 N 60 000 N

**., is greater than 1, but o, = 1 is used for the dimensioning equation.

— XEX—&EAITEZERIAINEA.
— VDI 2230H9FRASIRM 7 LA B AR5,

Zwick I Roell Aj

Source: Bosch Redbook.
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— ITEHAE/IM, = 80 Nm (BEHRZRZN
B: Mo = 0.08 — 0.16)

— HNETETF, = 9 kN EEE FIEREE
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- REEEERS?




7. 182 PAYEREREEDTEI M B —ERAYIRN B3R L?

FARBIS R RIFR R TR

W~
a) A agge‘ggss .
- TRESIIKIFEF Q‘o %
-
(REFE, HEE Rz) <
Fo - iBET ("2nd seating") % §
®
AFPrelax
= fARMIS Rk TR
AL S

= N>
0 | \ flow o?ﬁp%load \ @ { Ifgﬁx

o 4] 4 \ t, p (duration of B

b) DN EB 5L c) I3 use)
- HURkE AR - B MIRESAREI(RRIT)
- B RESKFF
- FARHERE « - NOEHECRERGHIARY,

(FRIERE) ¥ e.g. FEEp) <
-FREIIRFR, WS - TERET (profiie) e

- A 02
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7.1 BRAERTREREE I N FA— R A B4

BRNIS BRRIFR ISR

BAR T,
f,~) }2---5) UM 1= 1 SEEHE )
i

WG RE SR R4

SRR TR
i

aEmeEh Fu

=

FV 85

Source: Friedrich,
Designing Fastening
Systems, Marcel Dekker,
New York, 2004.

axial deformation f

- BTFRHSENMENTRALER - BT REHEEENIIIRAERTELLEFRIIRAE
FrERY R EERT KiRZ.
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VDI 2230 NERIIESE

EITRREERZ
ISO 4287
<10 ym R/ 3 2,5 1,5
3 3 2
10 um up to R A/EIHIS 3 3 2
< 40 um 3 4,5 25
40 ym up to B/ 3 4 3
< 160 um 3 6,5 3,5
"'
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LSS SNELNNITR WS

F
: flange head P
plain flange head : L ,
50 and use of adhesives :’V'tE.Opt,:m'fﬁd \I_ X
in thread contact ocking tee ~ -
\ \ / OO0 000 [eYe]eIoIo]6)
— \\ \' ?
2 z
~ 30 [ \
LL s, _ internal or external her with screw M10 - 10.9,
T % serrated washer or wasnher wi initial preload F, = 40 kN,
O s, cone washer optimized predefined transversal amplitude
o 207 Iocﬁng]te.zth """ i, without preload x = 0.8 mm,
Q. ", scew without on both sides clamped part surface
e : steel sheet HV 110,
10 : 22};322:3:;:\”? § standard nut thread 6H,
e .. g thread engagement t, = 8 mm,
L — [RETT Py Y T BT B £ app. 3000 cycles to fatigue rupture

of screw, testing frequency 15 Hz

0 200 400 600 800 1000
number of transversal displacement n, (-)

Source of figure: Friedrich, Designing Fastening Systems, Marcel Dekker, New York, 2004.
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7.2 Y& - F=HIFESv: RS
IR

— The flange plate of a stop valve is clamped with 6
M20 10.9 studs with nuts M20 10 (D, = 26 mm).

— The tightening is done with a torque of T,,; =430
Nm. (friction class B: Y, = 0.08 — 0.16)

— The maximum pressure is p = 10 Mpa and acts on
a surface of 24000 mm?.

— $#34ing (Embedding) values of VDI 2230 should

n into account (Rz =30 um).
% .
— Add there is a preload loss due to

rela®t|on of the gasket of 30% of the tightening
preload.

— Resiliencies
— Screw: &s = 1.488E*®
— Clamped Part: 6, = 2.342E"/

— Is the flange properly sealed?

Zwick I Roell AFj

AFS Advanced Fastening Solutions GmbH, Germany
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BIRITOITRGIERR, B 3870

- K& REMES — R TR IR T e

|B)RA:

— IZre U IREE

von Mises [N/mm#2 (MPa))

700.000
J 641,667
_ 583.333

~ 525.000

- 466,667

- 408.333

350.000

291,667

| 233.333
- 175.000

116.667
58.333
0.000

— Streckgrenze: 620,422

zwick [Roell AFsisa!




8. 20 1 TEERR B EL?

BIRITOITRGIERR, B=8F7

- P& REFETD — K& TR TR

: |vc'/‘

|BJRR:
\ SZ (Nfmm#2 MPa))
*é /AoA‘ SZ (N/mmA2 MPa))

. o — HATREMEIFE
[ 2lftrar

e - BEiHEES
_ 517.500 ij_:'i:‘z?

_ 510000
502,500
FKEZNERBRERE
495,000 I 2 N
I HR/JIER 4
487 500
480000 ?

10.000
l 0.000
-10.000

- -20.000

- -30.000
-40.000
. -50.000
- -60.000

- -70.000

- -80.000

-90.000
l -100,000
-110,000
dvanced
- astening
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