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Hexagon fit bolts -

609

ICS 21.060.10 Supersedes July 1984 edition.
Descriptors: Fasteners, bolts, fit bolts, hexagon bolts.
Sechskant-PaBschrauben mit langem Gewindezapfen

In keeping with current practice in standards published by the International Organization for Standardization (ISO), a comma
has been used throughout as the decimal marker.

_Dimensions in mm

1 Scope and field of application
This standard specifies dimensions and technical delivery conditions for M8 to M52 hexagon fit bolts, assigned to product
grade A (for size M10 or less) or product grade B (for size M12 or greater).
For hexagon fit bolts of sizes greater than M39, the specifications of this standard apply only with regard to dimensions and
tolerances, the other properties being subject to agreement.
NOTE: For sizes M10, M12, M14 and M22 bolts, this standard specifies widths across flats which are in current use,
i.e. 16 mm, 18 mm, 21 mm and 34 mm, in accordance with ISO 272. Specifications for obsolete widths across flats
(17 mm, 19 mm, 22 mm and 32 mm) are provided in Appendix A.

2 Dimensions
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1) A centre hole is only obligatory for bolts with a machining allowance (i.e. ds is Iarger) for finished bolts, any centre hole
shall be at the manufacturer’s discretion.

Continued on pages 2 to 10.
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Page 2 DIN 609

Table 1: Dimensions

M8 mM10 M12 (M14) M16 (M18) M20
Thread size | M8x1 ~ | M10x 1,25 | M12x 1,25 | (M14x1,5) | M16x1,5 | (M18x1,5) | M20x 1,5
- M10x1 | M12x15 - - M18x2) | M20x2
) 145 175 205 22 25 275 285
AN 165 195 225 24 27 295 305
3) 215 245 275 29 32 345 355
Nominal size 9 11 13 15 17 19 21
d) min. 9,001 11,001 13,001 15,001 17,001 19,002 21,002
max. 9,010 11,012 13,012 15,012 17,012 19,015 21,015
min. 79 99 15 135 155 175 191
% max. 82 102 11,8 138 15,8 178 19,4
e min. 14,38 17,77 19,85 2278 26,17 29,56 3295
Nominal size 53 6.4 75 88 10 15 125
k min. 5,15 6,22 7.21 851 9,71 11,15 12,15
max. 5,45 6,58 7,79 9,09 10,29 11,85 12,85
Ry, min. 361 4,35 5,05 5,96 68 7,81 851
' min. 04 04 06 06 06 06 08
' max. 0,55 0,55 0,75 0,75 0,75 0,75 0,95
. :‘:;i'nal sive 13 16 18 21 24 27 30
min. 1273 15,73 17,57 20,16 23,16 26,16 29,16

For 1) to 4), see page 4.

(continued)
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Table 1 (continued)

DIN 609 Page 3

M8 M10 M12 (M14) M16 (M18) M20
Thread size M8x1 | M10x1,25 | M12x 125 | (M14x1,5) | M16x1,5 | (M18x15) | M20x15
- M10x1 | M12x15 - (M18x2) | M20x2
Producf grade Shank lengths y and [g

Homg 42 If(())rmm dzB | |y ||y ||y ||y e YRk
sr:il min. max. min. max. - (1) max. - (1) max. - (1) max. aet ‘1) max. - (‘) max. ™ (1) max. = (1) max.
25 |2458 | 2542| — | - 8 | 116
28 (2758 | 2842| — | — | 11 | 146
30 (2958 [ 3042] — | — | 13 | 166 | 10 | 139
32 |315 | 325 3075 3325| 15 | 186 | 12 | 159 | 85 | 127
35 |345 | 355 33.75| 3625| 18 | 216 | 15 | 189 | 115 | 157 | 95 | 14
38 375 | 385/ 3675 3925 21 | 246 | 18 | 219 | 145 | 187 | 125 | 17 95| 14
40 [395 | 405 3875 4125 23 | 266 | 20 | 239 | 165 | 207 | 145 | 19 | 15| 16
a2 |415 | 425| 4075| 4325| 25 | 286 | 22 | 259 | 185 | 227 | 165 | 21 | 135| 18 | 105 | 157
45 |445 | 455 4375 4625| 28 | 316 | 25 | 289 | 215 | 257 | 195 | 24 | 165| 21 | 135) 187 | 125| 177
48 |475 | 485 4675| 4925| 31 | 346 | 28 | 319 | 245 | 287 | 225 | 27 | 195| 24 | 165 | 217 | 155 | 207
50 495 | 505 | 4875 51,25 33 | 366 | 30 | 339 | 265 | 307 | 245 | 20 | 215| 26 | 185 | 237 | 15| 227
55 544 | 556| 535| 565 36 | 396 | 33 | 369 | 295 | 337 | 275 | 32 | 245| 29 | 215| 267 | 205| 27
60 (594 | 606| 585| 615| 41 | 446 | 38 | 419 | 345 | 387 | 325 | 37 | 295| 34 | 265| 317 | 255| 307
65 |644 | 656 635| 665| 46 | 496 | 43 | 469 | 395 | 437 | 375 | 42 | 345| 39 | 315 367 | 305| 357
70 |694 | 706| 685 715| 51 | 546 | 48 | 519 | 445 | 487 | 425 | 47 | 305 | 44 | 365| 417 | 355 | 407
75 |744 | 756| 735| 765| 56 | 596 | 53 | 569 | 495 | 537 | 475 | 52 | 445 | 49 | 415| 467 | 405 | 457
80 |794 | 806| 785| 815| 61 | 646 | 58 | 619 | 545 | 587 | 525 | 57 | 495| 54 | 465 | 517 | 455 s07
85 |843 | 857 8325 86,75 63 | 669 | 595 | 637 | 575 | 62 | 545 | 59 | 515 | 567 | 505 | 557
90 |893 | 907 8825| 91,75 68 | 719 | 645 | 687 | 625 | 67 | 595 | 64 | 565 | 617 | 555 | 607
95 (943 | 957 9325 96,75 73 | 769 | 695 | 737 | 675 | 72 | 645 | 69 | 615 | 667 | 605 657
100 [ 99,3 | 1007 | 98,25/101,75 78 | 819 | 745 | 787 | 725 | 77 | 695 | 74 | 65| 71.7| 655 707
105 | — | — [103.25/10675 795 | 837 | 775 | 82 | 7a5| 79 | 715 | 767 | 705 757
1 | — | — [10825/11175 845 | 887 | 825 | 87 | 795 | 84 | 765 | 817 | 755 807
15 | — | — [11325/11675 895 | 937 | 875 | 92 | 845 | 89 | 815 | 867 | 805 | 857
120 | - | — [11825/12175 945 | 987 | 925 | 97 | 895| 94 | 65| 917 | 855 | 907
125 | — | = [123 |127 945 | 99 | 915| 967 | 905 | 97
13| - | - |18 [132 995 | 104 | 965 | 1017 | 955 | 1007
135 | — | - |13 [137 1045 | 109 | 1015 | 1067 | 1005 | 1057
w0 | - | - [138 [142 1095 | 114 | 1065 | 1117 | 1055 | 1107
s | — | = [143 |1a7 145 | 119 | 1115 | 1167 | 1105 | 1157
10| — | - |18 [152 195 | 124 | 1165 | 1217 | 1155 | 1207
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Page 4 DIN 609

Table 1 (continued)

(M22) M24 (M27) M30 (M33) M36 (M39)
Thread size | (M22x1,5) | M24x2 | (M27x2) | M30x2 | (M33x2) | M36x3 | (M39x3)
(M22x2) | M24x15 — — — _ _
") 325 - - - — - -
(’; . 345 365 395 43 45 49 51
3) 395 415 445 48 50 54 56
Nominal size | 23 25 28 32 34 38 40
dg) min. 23,002 25,002 28,002 32,002 34,002 38,002 40,002
max. 23,015 25015 28,015 32018 34,018 38018 40,018
min. 21,1 231 257 29,7 31,7 357 37,7
% max. 21,4 234 26 30 32 36 38
e min. 37,29 39,55 452 50,85 55,37 60,79 66,44
Nominal size 14 15 17 19 21 22 25
k min. 13,65 14,65 16,65 18,58 20,58 21,58 24,58
max. 14,35 15,35 17,35 19,42 21,42 2242 25,42
ky min. 9,56 10,26 11,66 1301 14,41 15,11 17,21
min. 08 0,8 1 1 1 1 1
’ max. 0,95 0,95 1,15 1,15 1,15 1,15 1,15
. ::"rﬁi'na. dize 34 36 41 46 50 55 60
min. 33 35 40 45 49 538 58,8

1) For [ 50 mm or less.
2) For [ between 50 mm and 150 mm.
3) For I exceeding 150 mm.

4

Fit bolt DIN 609 - M12 n6 x 60 - 8.8

A shank produced to tolerance k6 is normally to be mated with an H7 clearance hole.

Tolerance k6; any other tolerances shall be stated when ordering, e.g.:

The maximum grip length, Iy max, is equal to Iyix-v (as specified in DIN 78).
Lengths above 200 mm shall be graded in 10 mm steps. '
Bracketed sizes should be avoided if possible.
Bolts are generally manufactured in the sizes for which values of mass and grip length have been specified.

Fit bolts used for repair work should have a shank diameter 1 mm larger than the nominal size (e.g. M20 bolts should have a

diameter dg of 22 mm, not 21 mm). This deviation should be reflected in the designation:

Fit bolt DIN 609 — M20 x 22 x 120 - 8.8

(continued)
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DIN 609 Page 5

Table 1 (continued)

(M22) M24 (M27) M30 (M33) M36 (M39)

Thread size | (M22x 1,5) | M24 x 2 (M27 x 2) M30 x 2 (M33 x 2) M36 x 3 (M39 x 3)

(M22x2) | M24x15 - = - - -

Product grade B

! Shank lengths y and /g

Nominal y lg y kg y Ly y Ly y lg y lg y lg

size min. max. - ? max. | - (‘) max. | - (1) max. | - ? max. | - ? max. | - ? max | -9 | max

48 46,75 49,25 15| 167

50 48,75 51,25 135| 187

55 535 56,5 165| 21,7 14 | 198

60 58,5 61,5 215| 267 19 | 248| 16 | 218

65 63,5 66,5 265| 31,7| 24 | 298| 21 268( 17 | 235| 15| 215

70 685 715 315| 367 29 | 348| 26 | 318| 22 | 285| 20 | 265| 15 22

75 735 76,5 365| 417| 34 | 398| 31 | 368| 27 | 335| 25| 315| 20 27 18 25

80 785 815 415| 467| 39 | 448| 36 | 418| 32 | 385 30| 365| 25 32 23 30

85 83,25 86,75 465| 51,7| 44 | 498| 41 468| 37 | 435| 35| 415| 30 37 28 35

90 88,25 91,75 515| 567| 49 | 548| 46 | 518| 42 | 485| 40 | 465| 35| 42 33 40

95 93,25 96,75 565| 61,7| 54 | 598| 51 568| 47 | 535| 45 | 515 40 47 38 45
100 98,25 101,75 615| 667 59 | 648| 56 | 618| 52 | 585| 50 | 565| 45 52 43 50
105 103,25 106,75 665| 71,7| 64 | 698| 61 668| 57 | 635 55 | 615| 50 57 48 | .55
110 108,25 111,75 715| 767| 69 | 748| 66 | 718| 62 | 685| 60 | 665| 55 62 53 60
115 113,25 116,75 765| 817 74 | 798| 71 768| 67 | 735 65| 715| 60 67 58 65
120 118,25 121,75 815| 867| 79 | 848| 76 | 818 72 | 785| 70 | 765| 65 72 63 70
125 123 127 865| 91,7 84 | 898| 81 868| 77 | 835| 75| 815| 70 77 68 75
130 128 132 915| 967| 89 | 948| 86 | 918| 82 | 885| 80 | 865| 75 82 73 80
135 133 137 965|101,7| 94 | 998| 9t 968| 87 | 935| 85 | 915| 80 87 78 85
140 138 142 1015|106,7| 99 (1048| 96 |1018| 92 | 985| 90 | 965 85 92 83 90
145 143 147 106,5|(111,7| 104 |1098| 101 (1068| 97 [1035| 95 |1015| 90 97 88 95
150 148 152 111,5|116,7| 109 |1148| 106 [111,8| 102 |1085| 100 [1065| 95 | 102 93 | 100
160 158 162 111 116;8 107 {1135] 105 {111,5( 100 | 107 98 | 105
170 168 172 121 (1268 117 |1235| 115 |1215| 110 | 117 | 108 | 115
180 178 ) 182 131 [1368| 127 |1335| 125 |[131,5| 120 | 127 | 118 | 125
190 187,7 1923 141 (1468| 137 [1435| 135 |1415| 130 | 137 | 128 | 135
200 197,7 2023 151 |156,8| 147 |1535| 145 |151,5| 140 | 147 | 138 | 145
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Page 6 DIN 609

Table 1 (concluded)

3

M42 (M45) M48 (M52)
Thread size M42 x 3 (M45 x 3) M48 x 3 (M52 x 3)
2) 56 59 63 65
(auxiliary size) 3 61 64 68 70
Nominal size 44 46 50 55
dg min. 44,002 46,002 50,002 55,002
max. 44,018 46,018 50,018 55,021
g min. 417 437 47,7 527
g max. 42 44 48 53
e min. 713 76,95 826 88,25
Nominal size 26 28" 30 33
k min. 25,58 27,58 29,58 325
max. 26,42 28,42 30,42 335
Ry, min. 17,91 19,31 20,71 22,75
min. 1 1 1 1
r
max. 115" 1,15 1,15 1,15
meks . 65 70 75 80
s nominal size
min. 63,1 68,1 731 78,1
1
Product grade B Shank lengths y and g
Nominal y kg y lg _ y ly y ly
size min. max. - ? max. - (1] max. - ? max. = ? max.
70 68,5 715
75 735 76,5
80 785 815 175 25
85 83,25 86,75 225 30 195 27
90 88,25 91,75 275 .35 245 32 20 283 18 263
95 93,25 96,75 325 40 29,5 37 25 333 23 313
100 98,25 101,75 375 45 345 42 30 383 28 36,3
105 103,25 106,75 425 50 395 47 35 433 33 413
110 108,25 111,75 475 55 445 52 40 483 38 463
115 113,25 116,75 52,5 60 49,5 57 45 533 43 513
120 118,25 121,75 57,5 65 54,5 62 50 58,3 48 56,3
125 123 127 62,5 70 59,5 67 55 633 53 613
130 128 132 67,5 75 64,5 72 60 68,3 58 66,3
1135 133 137 725 80 695 77 65 733 63 713
140 138 142 775 .85 74,5 82 70 783 68 763
145 143 147 825 90 795 87 75 833 73 813
150 148 152 87,5 95 845 92 80 883 78 86,3
160 158 162 925 100 89,5 97 85 933 83 913
170 168 172 1025 110 99,5 107 95 1033 93 1013
180 178 . 182 1125 120 1095 117 105 1133 103 1113
190 187,7 1923 1225 130 1195 127 115 1233 113 1213
200 197,7 2023 1325 140 1295 137 125 1333 123 1313
For 2) to 4), see page 4.
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DIN 609 Page 7

3 Mass

The values provided below are for guidance only.

Approximately the same values may be assumed for bolts with fine pitch thread.
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Page 8 DIN 609

4 Technical delivery conditions
Table 3: Technical delivery conditions

Material E Steel Stainless steel Nonferrous metal
General requirements As specified in ISO 8992.
Tolerance ' 6g
Thread
As specified in DIN 13-15.
Up to size M39: 88; Up to size M20: A2-70;
Property class for sizes larger for sizes larger than M20 up cuzn®)
Mechanical (material)?) than M39: to M39: A2-50; for sizes above
properties subject to agreement. | M39: subject to agreement.
As specified in DIN EN 20 898-1 I1SO 3506 DIN EN 28 839.
Up to size M10: A;
2 3
Limit deviations and Broduct grade?) for size M12 or more: B.
geometrical tolerances
As specified in ISO 4759-1.
As processed. Bright. Bright.

(Thermally or chem-
ically) blackened3).
Shank: bright. - _
ISO 4042 shall
apply with regard - -
Surface finish to electroplating4).
DIN 267-10 shall apply

with regard to hot-dip - -
galvanizing.

DIN 267-2 shall apply with regard to surface roughness.

DIN EN 26 157-3 shall apply with regard to the limits of surface
discontinuities.

Acceptance inspection As specified in 3269.

*) Copper-zinc alloy CU2 or CU3, at the manufacturer’s discretion.

1) Where the bolts are to meet requirements differing from those specified (e.g. in respect of property class or material),
the specifications of the relevant standards shall be complied with. :

If product grade A is required for.sizes from M12 upwards, this shall be included in the designation, e.g.

Fit bolt DIN 609 - M20 X 100 - 8.8 - A
In this case, the appropriate tolerances as spec'ified in ISO 4759-1 shall apply, except for the shank diameter, ds.
Bolts of other property classes or materials may have different finishes (e.g. property class 5.6: ‘as rolled’).

Electroplated fit bolts may be supplied uncoated, as otherwise the tolerances specified for the shank will not be met.
Any necessary coating of shanks shall be subject to agreement.

2

3

4
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DIN 609 Page 9

5 Designation
Designation of an M16 hexagon fit bolt with a nominal length, [, of 60 mm and assigned to property class 8.8:

Fit bolt DIN 609 - M16 x 60 - 8.8

Designation of an M20 x 1,5 hexagon fit boit with machining allowance (i.e. ds = 21,3 mm), with a nominal length, /, of 100 mm
and assigned to property class 8.8:

Fit bolt DIN 609 - M20 x 1,5 x 21,3 x 100 - 8.8
For M10, M12, M14 and M22 bolts, widths across flats in current use, as specified in ISO 272, shall apply and are to be given in
the designation, e.g.:
Designation of an M12 x 1,25 hexagon fit bolt with a nominal length, /, of 60 mm, with a width across flats of 18 mm (SW 18),
and assigned to property class 8.8:

Fit bolt DIN 609 - M12 x 1,25 x 60 - SW 18 - 838

DIN 962 shall apply to the designation of type and finish, with additional information to be given on ordering.
The DIN 4000 - 2 - 1 tabular layout of article characteristics shall apply to the screws covered in this standard.

Appendix A

Widths flats for repl t and maint purp

17 mm, 19 mm, 22 mm and 32 mm widths across flats are not included in ISO 272, and their further use is deprecated. How-
ever, should such bolts be required as replacement parts, they may still be ordered with the dimensions specified in the table
below.

For ordering purposes, the following designation may be used (example):

Fit bolt DIN 609 — M12 x 1,25 X 60 - 8.8

Table A.1: Obsolete widths across flats

Thread size M0 M12 M14 M22
e min 18,90 20,88 2391 35,03
max= 17 19 22 32
nominal size
N
min. 16,73 1848 21,16 31

Standards referred to

DIN 13-15 ISO metric screw threads; fundamental deviations and tolerances for screw threads of 1 mm diameter and
larger

DIN 78 Thread ends and lengths of projection of bolt ends for ISO metric screw threads in accordance with the
DIN 13 series

DIN 267-2 Fasteners; technical delivery conditions; product grades and tolerances

DIN 267-10 Fasteners; technical delivery conditions; hot-dip galvanized components

DIN 332-1 60° centre holes; types R, A, B and C

DIN 962 Designation system for fasteners

DIN 4000-2 Tabular layouts of article characteristics for bolts, screws and nuts

DIN EN 20898-1  Mechanical properties of fasteners; bolts, screws and studs (ISO 898-1 : 1988)

DIN EN 26 157-3  Fasteners; surface discontinuities; bolts, screws and studs for special requirements (ISO 6157-3 : 1988)

DIN EN 28 839 Mechanical properties of fasteners; nonferrous metal bolts, screws, studs and nuts

1ISO 272:1982 Fasténers; hexagon products; widths across flats

ISO 3269 : 1988 Fasteners; acceptance inspection

1ISO 3506 : 1979 Corrosion-resistant stainless steel fasteners; specifications

ISO 4042 : 1989 Threaded components; electroplated coatings '

ISO 4759-1:1978 Tolerances for fasteners; bolts, screws and nuts with thread diameters between 1,6 (inclusive) and 150 mm
(inclusive) and product grades A, B and C

1ISO 8992 : 1986 Fasteners; general requirements for bolts, screws, studs and nuts
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Page 10 DIN 609

Previous editions
DIN 609: 1942-04, 1951-09, 1953-07, 1953-1:, 1956-04, 1963-05, 1971-01, 1984-07.

Amendments

The following amendments have been made to the July 1984 edition.
a) Symbol k' has been replaced by k.

b) A perpendicularity tolerance has been specified for the shank.

S
d) The widths across flats of M10, M12, M14 and M22 bolts have been amended.
e) The tolerances have been given to an accuracy of two decimal places.

f) The standard has been editorially revised.

The fine pitch thread has been adopted for thread sizes-M8, M10, M12, (M14) and M16.
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