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Three methods commonly used In
fastening

s Mechanical Fastening

» Bolts, screws, rivets, keys, pins
= Bonding

» \Welding, soldering, brazing, gluing
= Forming

 Sheet metal, plastic snap parts
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* Nuts,

e bolts,

* SCrews,
e washers,
e nails,

* pIins,
 keys,

* rivets,

e Clips




Moresthan 125
of torque have to be
transmitted at the Wheels .
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braking (300 km/h!)
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Midget screws

Screws In a clock
a compressor




Threaded Fasteners — terminology.
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Threaded Fasteners — terminology.

s [nternal threads
o Threads inside a hole
e Made by drill & tap:
= drill smooth hole
= make threads with a tap

s External threads
» Threads outside a cylinder
« Made with a die
« Made by rolling




Threaded Fasteners — terminology.
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Thread types

Metric (coarse)
Metric (fine)

Unified screw thread
Pipe thread

Pipe taper thread

Trapezoidal thread
(symetric)

Buttres thread
Knuckle thread
Left-hand thread
Multiple thread

M16
M16 x 1,5
2
Gl/4
R1/4
Tr24x5

S24x5
Rd32x1/8
M16LH
M60x4(P3)




Screw threads — metric types

 thread angle = 60°

e symmetric profiles

e identified as M

 coarse and fine pitch

* specification of the thread:

 the metric thread designation (M)
* nominal major diameter (12 mm)
e pitch (1,75 mm)
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External threads




Metric threads

Thread P Thread P
diameter [ Thread diameter [ Thread

series dimensions series dimensions

3,242 3,078 M16 14,701 | 13.835 | 13,369
3,459 3,343 M16 % 1,5 - 15,026 | 14,376 | 14,026
. M16 x 1 = 15,350 | 14,917 | 14,684
i M16 x 0,75 - 15,513 | 15,188 | 15,014
3,688 | 3,514 M16 0,5 - 15,675 | 15,459 | 15,343
3,959 3,843 : s e .

M17 %1,5 - 16,026 | 15,376 | 15,026
4,134 | 3,948 M17 %1 — 16,350 | 15,917 | 15,684
4,459 | 4,343 | o, ; - - —
M13 : 16,%7() 15,294 | 14,712
5 . M18 %2 — 16,701 | 15,835 | 15,369
MB5,5 % 0,5 E 5,175 | 4,959 | 4,843 ; M8 % 1,5 17,026 | 16,376 | 16,026
- M18 %1 17,350 | 16,917 | 16,684
M6 4,917 | 4,684 17,2 M18 % 0,75 — 17,513 | 17,188 | 17 014
M6 % 0,75 : 5,513 | 5,188 | 5,014 ; M18%0,5 - 17,675 17,343
M6 x 0,3 5,675 | 5,459 | 5,343 : - . S A i i
_ = M20 5 : 13,294 12,712
20 %2 — 17,835 | 17,369
M7 o 5,917 | 5,684 Mzum 5 : 18,376 | 18,026
M7 0,75 8 6,1881 6,014 ' 917
M7 % 0,5 , 5 6 450 6.343 M20 =1 = y33 18,91 18,684
! ; M20 % 0,75 19,188 | 19,014
e | - M20 %05 : 19,675 | 19,459 | 19,343

M 2: 6,647 | 6,358 ; o i
M8x1 : 350 | 6,917 | 6,684 35, M22 20,376 | 19,294 | 18,712
M8 0,75 ; 30 7188 | 7,014 M22 %2 20,701 | 19,835 | 19,369
M8 % 0,5 - 8 7,459 | 7,343 ‘ M22 % 1,5 21,026 | 20,376 | 20,026
; ] M22x1 : %1,350 %O,?é; 20,684
M9 5 7,647 | 7.355 M22x 0,1 Ladd | o b
9w . 3¢ 7917 | 7en M22 0,5 ] 21,675 | 21,459 | 21,343
M9 % 0,75 . ; 8,188 | 8,014 ) . 4
M9 % 0,5 = 8,450 | 8,343 M24 22,051 | 20,752 | 20,054
A b M24 % 2 22,701 | 21,835 | 21,369
M24%1,5 23,026 | 22,376 | 22,026 |
M24 31 237350 | 22,017 | 22,684 |
M24 % 0,75 23513 | 23,188 | 23,014 |

M10 5 2

M10 % 1,25 v ; 81355
M10 * 1 oy ; ; 8,684
M10 0,75 9.014
MI10 %05 0450 | 91343

[=T=ro

oo Oo

M25x2 —% 23,701 | 22,835 | 22,369
M25 % 1,5 5 24,026 | 23,376 | 23,026
M25x1 - 24,350 | 23,907 | 23,684

9,376 | 9,026
9,917 | 9,684 ; M26x1,5 | - 25,026 | 24,376 | 24,026
10,188 | 10,014
10,459 | 10,343 : M27 | i3 25,051 | 23,752 | 23,054
: M27 x 2 25,701 | 24,835 | 24,369
_— i M27 % 1,5 26,026 | 25,376 | 25,026
M2 15 10,106 | 9,698 § M27 x 1 26,350 | 25,907 | 25,684
Mi12 %125 - 10,376 | 10,026 M27 % 0,75 26,513 | 26,188 | 20,014
% 1,25 10,647 | 10,355 : ]
MI2x 1 - 50 | 10,917 | 10,684 5
M12 % 0,75 ! 11188 | 11,014 : 26,701 | 25,835 | 25,369
MI2%0,5 : 11459 | 11343 27,026 | 26,376 | 26,026
' s ’ o 27,350 | 26,917 | 26,684




Threaded fasteners - sections

alternative
lfbread.end

d-nominal diameter
D-17d ‘
Dc~1,5d

¥ H=06d
h=0,7d
A=zd+1mm

3 . R=15d

. Rq=d

/
= T £ Ry04d
c.o =
| H 2 R3=01d
1

—f_gi S2015d

Nl l‘% S g D, =2d
d— - ' r=125d
LERRR




—

pia== -

ﬁ@F

-




Simplified representation of nuts and washers

Agreed
Exact drawing Simplified drawing drawing




Simplified representation of bolts and nuts in
assembling

Agreed

drawing
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Threads for power screws

» Used for power transmission
* These have preferred sizes but also can vary
* Modifications to these threads are easy
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(a) Single, (b) double, (c) triple threaded screws.




Bolt materials
* The designe
Wiallelg
* The first figL
streng
 The second
stress
point)
e If the two fig
nomin

Screw class property.

Bolts withstanding
the same load

Ld
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88 109

M 27
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M 24

106.000
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f —

M 20

100.000

l

M16 M14 M 14
M12

127.000
92.500

108.000

129
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il tensile

-nominal yield
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a tenth of the




Thread dimensioning

M24x1,5

M24x1,5

1413,0.SLDPRT
Ztozeniel.SLDASM

A
b ] — ]

g giaEg ANy

. . & -

ey S i i

ZJ; g YE ﬂ

e

HiTwie 515 MBI BGE Ml SEAeT
il %/_;;

y By T, \\_ e P -

3 ; g g s

z /% s A

a Mkl £ P i
o H -~
Z - ) T“}:\
ks
G o [R
£ M2 il
L i BT Mg
o =1
Az @_
R A

— o MUY aSaling
1

Rys 1227, Upmvacnt wyitierowsnie aowondw ewinbowa
il




