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1-International Organization for Standardization

2-International Electrotechnical Commission

3-International Organization for Legal Metrology (Organisation Internationale de Metrologie Legals)
4-Contact point

5-Codex Alimentarius Commission
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BS EN 14399-8:2018, High-strength structural bolting assemblies for preloading -Part 8:
System HV - Hexagon fit bolt and nut assemblies
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Part 9: System HR or HV — Direct tension indicators for bolt and nut assemblies;
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3- Clamp lengths
4- Grip lengths
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2-1 EN 14399-1, High-strength structural bolting assemblies for preloading - Part 1:
General requirements
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2-2 EN 14399-2, High-strength structural bolting assemblies for preloading - Part 2:
Suitability for preloading
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2-3 EN 14399-6, High-strength structural bolting assemblies for preloading - Part 6: Plain
chamfered washers
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2-4 EN 14399-9, High-strength structural bolting assemblies for preloading - Part 9: system
HR or HV — Direct tension indicators for bolt and nut assemblies

2-5 EN 26157-1, Fasteners - Surface discontinuities - Part 1: Bolts, screws and studs for
general requirements (ISO 6157-1)
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2-6 EN ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel -
Part 1: Bolts, screws and studs with specified property classes - Coarse thread and fine pitch
thread (ISO 898-1)
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2-7 EN ISO 898-2, Mechanical properties of fasteners made of carbon steel and alloy steel -
Part 2: Nuts with specified property classes - Coarse thread and fine pitch thread (1SO 898-2)
EN I1SO 3269, Fasteners - Acceptance inspection (1ISO 3269)
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2-8 EN ISO 3269, Fasteners - Acceptance inspection (1ISO 3269)
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2-9 EN ISO 4759-1, Tolerances for fasteners - Part 1: Bolts, screws, studs and nuts -
Product grades A, B and C (ISO 4759-1)
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2-10 EN ISO 6157-2, Fasteners - Surface discontinuities - Part 2: Nuts (ISO 6157-2)
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2-11 EN ISO 10684, Fasteners - Hot dip galvanized coatings (ISO 10684)
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2-12 1SO 261, I1SO general purpose metric screw threads - General plan
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2-13 ISO 965-2, ISO general purpose metric screw threads - Tolerances - Part 2: Limits of
sizes for general purpose external and internal screw threads - Medium quality
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2-14 1SO 965-5, I1SO general purpose metric screw threads - Tolerances - Part 5: Limits of
sizes for internal screw threads to mate with hot-dip galvanized external screw threads with
maximum size of tolerance position h before galvanizing
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oo con ol

d ©03g)) M12 M16 M20 M22 M24 M27 M30 M36
P2 1,75 2 2,5 2,5 3 3 3,5 4
b (ref) 23 28 33 34 39 41 44 52
min. 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
¢ max. 0,6 0,6 0,8 0,8 0,8 0,8 0,8 0,8
ta max. 15,2 19,2 24,0 26,0 28,0 32,0 35,0 41,0
nom. 13 17 21 23 25 28 31 37
ds min.b 12,74 16,74 20,71 22,71 24,71 27,71 30,67 36,67
max? 12,85 16,85 20,84 22,84 24,84 27,84 30,83 36,83
min. 20,1 24,9 29,5 333 38,0 42,8 46,6 55,9
Ao max. c
e min. 23,91 29,56 35,03 39,55 45,20 50,85 55,37 66,44
nom. a 10 13 14 15 17 19 23
k min. 7,55 9,25 12,10 13,10 14,10 16,10 17,95 2195
max. 8,45 10,75 13,90 14,90 15,90 17,90 20,05 24,05
Iew min. 5,28 6,47 8,47 9,17 9,87 11,27 12,56 15,36
r min. 1,2 1,2 15 15 1,5 2,0 2,0 2,0
max. 22 27 32 36 41 46 50 60
’ min. 21,16 26,16 31,00 35,00 40,00 45,00 49,00 58,80
y max. 6,5 7.5 8,5 8,5 10,0 10,0 11,5 13,0
Isand I

2 A A A N o " I P A B P A I 8 Is k| & | &

nom. | min. | max. | min. |max.| min. |max| min. |max.| min. |max. | min. | max.| min. |max.| min. |[max.|min. |max.

50 (48,75 |51,25 |20,5 |27

55 |53,50 | 56,50 |25,5 |32

60 (58,50 |61,50 |30,5 |37

65 |63,50 [ 66,50 |355 (42 |29,5 |37

70 |68,50 |7150 |405 |47 |34,5 |42

75 |73,50 |76,50 |455 (52 |39,5 |47 |33,5 |42

80 (78,50 (81,50 |50,5 |57 |44,5 |52 |38,5 |47 |37,5|46

85 (83,25 86,75 |555 |62 |49,5 |57 |435 |52 |425]|51

90 (88,25 91,75 |60,5 |67 |54,5 |62 |48,5 |57 |47,5|56 |41 |51

95 |93,25 (96,75 |655 (72 |59,5 |67 |53,5 |62 |525|61 |46 |56 (44 |54

100 (98,25 |101,75 64,5 |72 |585 |67 |575|66 |51 |61 |49 |59

105 [103,25|106,75 69,5 (77 (63,5 |72 |625|71 |56 |66 |54 |64 |495 61
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dolol = oiguidzr y950 yieo (S Sl -Y Jgu

oo con ol

d 0833 M12 M16 M20 M22 M24 M27 M30 M36
1 l,and ¢
L I | I I | I Iy Iy | I Iy |1 Iy |1 | & Iy Iy | I
nom. | min. | max. | min. max| min. |max| min. |max. | min.|max. | min. |max.| min. {|max.| min. |max.|min. max.
110 |108,25 (111,75 74,5 |82 (68,5 |77 |67,5|76 |61 |71 |59 |69 |545 66
115 |113,25(116,75 79,5 |87 (73,5 |82 |725|81 |66 |76 |64 |74 |595 71
120 |118,25(121,75 84,5 |92 78,5 |87 |77,5|86 |71 |81 |69 |79 |645 76
125 [123,0 (1270 89,5 |97 (83,5 |92 |82,5(91 |76 |86 |74 |84 |695 81 (60 |73
130 [128,0 (1320 88,5 |97 |875|96 |81 (91 |79 |89 |745 86 |65 |78
135 |[133,0 (1370 93,5 (102 |92,5/101 |86 (96 |84 |94 |795 91 |70 |83
140 |[138,0 (1420 98,5 (107 |97,5/106 |91 (101 (89 |99 |845 9 |75 |88
145 |[143,0 (1470 103,5 |112 (1025111 |96 [106 |94 (104 [89,5 (101 |80 |93
150 [148,0 (1520 108,5 |117 (1075116 {101 [111 |99 (109 |945 (106 |85 |98
155 |[153,0 (159,0 113,5 |122 (1125121 {106 [116 |104 (114 |99,5 (111 |90 (103
160 [158,0 (1640 117,5126 111 (121 (109 (119 |104,5 |[116 |95 (108
165 [163,0 (169,0 122,51131 [116 (126 (114 |124 |109,5 |121 |100 (113
170 [168,0 (1740 121 {131 (119 |129 (114,5 (126 (105 |118
175 [173,0 (179,0 126 (136 (124 |134 (119,5 |131 (110 |123
180 [178,0 (1840 131 (141 (129 |139 (124,5 (136 (115 |128
185 |182,7 (189,6 136 (146 (134 |144 (129,5 |141 (120 [133
190 |187,7 (1946 139 |149 (1345 (146 (125 |138
195 [192,7 (199,6 144 154 (139,5 (151 |130 (143
200 |197,7 2046 149 |159 (1445 (156 (135 |148
load G 5 g max 9 lsmin w2 w5 sladsk - 65919L
il oo 039, p5P @
b1l o, s s, b
dw,max = Sactual ¢
lgmax = lhom = b3 lsmin = lgmax = Ymax ~ °




WA Jlo :(Jgl @NBYIF-A 6yl oyl o s libio!

&= o o lusliv] (B8 ymo g ol je50 0 s Iy B SS9 Y-Y

& 30 o luiliwl (8 yro g ol je30 0 oG Iy LS R9-Y Joua

S}/s.é O‘g.o
EN 14399-2 4 EN 14399-1 ogos Slol 3l
6g° Slg; N °3)
1SO 261, 1SO 965-2 3, laitiwl
109 =
0219 0%, ) .
EN 1SO 898-1 5 st S el
.1 gColal 4l 3w Caxyo Jyazo 4>
= 155 mm:ﬂT/ng sk ;0005 s yloly,
EN ISO 4759-1 3, laitiwl
foud a8 SR O
EN 1SO 10684 G oIS e
. : el obdes
£ S 9abos
Gonds 8y sl
EN 26157-1 jo b slo Siwgnl 590> T S LS
el 00 L ENISO 3269 1 iy >l s, Sy
a

550t bogs o5l de 0900 )1 @ (B Ae 5l JS b g 530 e Slag ln 0dd e By, S
Wiloads g8 BAZ i o5lail bog;, (5,00lg, cnl b aS slooype b o ds jglite a5 o5 (5 9abgé g,

Plem 00, L j550,poslog— 99— ;8 Sig e Saus i by 60,5 slowl jl ol liwebsl Jo—as gl
sle okl ay o immen g 0g b QB (0 b g 5, jaed i) cnlie (b Sldee sloosl b sl 109
Sgh dxzlye (2O ide 4 by

ey SHb Libe Y SO L Sl aldee 51 ol ol 6,5 pled oads a3

Lol (oo ko sl (Shas b (SlSe olss a5 (o p 4y wil oaijlos 5l 5 o G315 b Wl (oo (00 gy Slilos il
i e pgaedlS sl b pguesls slo idg oas 3 56 cos |,

SNl 950 0 g (5 laS Al Y-Y

Wigd (6 A5 ALES 5 Oyge 4 b Y plSoul B L glojle )55 e slagn o luilinl (pl Billae
HVP Gy > 5 EN IS0 898-1 s Juili! 5l _olss oo, il = il
10.9 HVP e
6,5 A gezmo 00l dastin Cwdle — o

4 595000 g ST ALES (6l Bl oe e (SIS (55, 4892 b Az p g0 4 L (s ISl
Dgd dexl e VS



WA Jlo :(Jgl @NBYIF-A 6yl oyl o s libio!

Lodal,
S g A gazme 00ijlu dasuine Cudle 1
3950 0 T SIAT LS Jlie - IS
Lo 40 ¥
o yee0 olaal V-F

Ded axzlpe F gz 5 7SS o

Rl e S

B

ZLOJ.Ql)
30° u 15° a
130° v 110° b
o pgp0 Slasl — ¥ S

D90 e ROy ..\,u]).% 31 8 olal cons ools iligy (slo e (sl y



IWAQ Jlo :(Jol GNBYIF-A 5 e o)l o o luibi!

o pp0 Sl -F oo

oo con ol

D g3y M12 | M16 | M20 | M22 | M24 | M27 | M30 | M36
pe 1,75 2 2,5 2,5 3 3 3,5 4
d: max. 130 | 173 | 216 23,7 25,9 29,1 32,4 38,9
min. 12 16 20 22 24 27 30 36
max.
% min. 201 | 249 | 295 33,3 38,0 42,8 46,6 55,9
e min. 23,91| 29,56 | 3503 | 3955 | 4520 | 50,85 | 5537 | 66,44
nom.=max. | 10 13 16 18 20 22 24 29
™ min. 9,64| 1230 | 1490 | 1690 | 1870 | 20,70 | 22,70 | 27,70
My min. 710| 984 | 11,92 | 1352 | 1496 | 16,56 | 1816 | 22,16
max. 22 27 32 36 41 46 50 60
* min, 21,16 26,16 | 31,00 | 3500 | 40,00 | 4500 | 4900 | 5880
dw,max = Sactual ° b e 09y, o5 P 4
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T S Job -l Jga

P s conm p olal

d 08}y M12 M16 | M20 | M22 | M24 | M27 | M30 | M36
i X tmin and X fmax

nom.| min. | max. |min. | max | min | max.|min. | max [ min. | max. |min. |{max. | min. | max. | min. | max. | min. |max.
50 | 4875 | 51,25 |31 |36
55 | 53,50 | 56,50 | 36 | 41
60 | 5850 | 61,50 | 41 | 46
65 | 63,50 | 66,50 | 46 | 51 |42 |47
70 | 68,50 | 71,50 | 51 | 56 |47 |52
75 | 7350 | 76,50 | 56 |61 |52 |57 |48 |53
80 | 78,50 | 81,50 |61 |66 |57 |62 |53 |58 |52 |57
85 | 8325 | 8675 |66 |71 |62 |67 |58 |63 |57 |62
90 | 8825 |91,75 |71 |76 |67 |72 |63 |68 |62 |67 |59 |64
95 | 9325 | 96,75 |76 |81 |72 |77 |68 |73 |67 |72 |64 |69 |61 |66
100 | 98,25 [101,75 77 |82 |73 |78 |72 |77 |69 |74 |66 |71
105 |103,25|106,75 82 (87 |78 (83 |77 |82 |74 |79 |71 |76 |69 |74
110 |108,25[111,75 87 (92 |83 (88 |82 |87 |79 |84 |76 |81 |74 |79
115 |113,25|116,75 92 (97 |88 (93 |87 |92 |84 |89 (81 |86 |79 |84
120 |118,25[121,75 97 (102 |93 (98 |92 |97 |89 |94 (86 |91 |84 |89
125 |123,0 [127,0 102|107 |98 |103 (97 (102 |94 |99 |91 |96 |89 |94 |83 |88
130 |128,0 [132,0 103 {108 |102 (107 |99 (104 |96 |101 |94 |99 |88 |93
135 |133,0 [137,0 108 {113 |107 (112 |104 (109 [101 |106 |99 |104 |93 |98
140 |138,0 |142,0 113 |118 |112 |117 |109 |114 |[106 |111 |104 |109 |98 (103
145 |143,0 |[147,0 118 [123 |117 (122 |114 (119 |111 |116 |109 |114 (103 |[108
150 |148,0 |[152,0 123 [128 |122 (127 |119 |124 |116 |121 |114 |119 (108 (113
155 |153,0 |[159,0 128 [133 |127 (132 |124 (129 |121 |126 |119 |124 (113 |118
160 |158,0 |164,0 132 (137 |129 (134 126 |131 |124 |129 (118 (123
165 |163,0 |[169,0 137 (142 |134 (139 131 |136 |129 |134 (123 |128
170 |168,0 |[174,0 139 |144 |136 (141 |134 |139 (128 |133
175 |173,0 [179,0 144 (149 | 141 (146 (139 | 144 |133 |138
180 |178,0 |184,0 149 |154 | 146 |151 |144 |149 |138 |143
185 |182,7 |189,6 154 {159 | 151 |156 |149 |154 |143 |148
190 |187,7 | 1946 156 | 161 |154 (159 [148 |153
195 |192,7 |199,6 161 | 166 |159 |164 |153 |158
200 |197,7 |204,6 166 |171 |164 [169 158 |163

oo iy 3 Y Emax 9 % bmin we> 2 Pz 5 s Jsb - 5)9lsb,

3L APl il o e 025 ()58 pebans o (S i JBlas oS wload (s (it 53 Y bmax nolie

355 95,51 Wb T 55 Jsb sl 25 bl i s55 gy JLail cmnlin 3,55
b ¥ Jgaz Gillae oype glis)| yiSTa Mipay 5055, o5 P O—‘ P8 (lg,max +2P) < xt< (lmin = P — Mmay)

a

il oo 039a5me ol 40 V=il Jga> 10 Y Emax 5 2 Emin polie

\F
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52 035 Job V-l Jgu

P s cuns p olal

0g3y | M12 M16 M20 | M22 | M24 | M27 M30 | M36

l Es2 min and €s2 max
nom. min. | max. | min. | max. | min. |max | min. | max | min. | max. | min. | max. | min. | max. | min. | max.

55 30 | 35

60 35 | 40

65 40 | 45 | 34 | 39

70 45 | 50 | 39 | 44

75 50 | 55 | 44 | 49 40 45

80 55 | 60 | 49 | 54 45 50 | 44 | 49

85 60 | 65 | 54 | 59 50 55 | 49 | 54

920 65 | 70 | 59 | 64 55 60 | 54 | 59 | 51 | 56

95 70 | 75 | 64 | 69 60 65 | 59 | 64 | 56 | 61 51 56
100 69 | 74 65 70 | 64 | 69 | 61 | 66 | 56 | 61
105 74 | 79 70 75 | 69 | 74 | 66 | 71 61 66 | 59 64
110 79 | 84 75 80 | 74 | 79 | 71 | 76 | 66 | 71 64 | 69
115 84 | 89 80 85 | 79 | 84 | 76 | 81 71 76 | 69 74
120 89 | 94 85 90 | 84 | 89 | 81 | 86 | 76 | 81 74 | 79
125 94 | 99 90 95 | 89 | 94 | 86 | 91 81 86 | 79 84 | 71 76
130 95 100 | 94 | 99 | 91 | 96 | 86 | 91 84 | 89 76 | 81
135 100 | 105 | 99 | 104 | 96 | 101 | 91 96 | 89 94 | 81 86
140 105 | 110 | 104 | 109 | 101 | 106 | 96 | 101 | 94 | 99 86 | 91
145 110 | 115 | 109 | 114 | 106 | 111 | 101 | 106 | 99 | 104 | 91 96
150 115 | 120 | 114 | 119 | 111 | 116 | 106 | 111 | 104 | 109 | 96 | 101
155 120 | 125 | 119 | 124 | 116 | 121 | 111 | 116 | 109 | 114 | 101 | 106
160 124 | 129 | 121 | 126 | 116 | 121 | 114 | 119 | 106 | 111
165 129 | 134 | 126 | 131 | 121 | 126 | 119 | 124 | 111 | 116
170 131 | 136 | 126 | 131 | 124 | 129 | 116 | 121
175 136 | 141 | 131 | 136 | 129 | 134 | 121 | 126
180 141 | 146 | 136 | 141 | 134 | 139 | 126 | 131
185 146 | 151 | 141 | 146 | 139 | 144 | 131 | 136
190 146 | 151 | 144 | 149 | 136 | 141
195 151 | 156 | 149 | 154 | 141 | 146
200 156 | 161 | 154 | 159 | 146 | 151

loals iy 55 5o max 3 Ls2,min w2 Jere gloJsb - &913L

53 08,5052 4l Tz 05 Jsb sl 2 Ll oS 5oy Jlail cmnlin 355 sl
Aol e yoly Cualis h 5 00 gl )| JiSlom Mipay 5 093, 5 P Q] P (lg,max +2P -2 hmin) <t < (lmin —P =My — 2 hmax)

sl gs 0399 cnl s Y-ill Jguz s €52 max 9 Es2,min »olie
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[1] EN 1090-2, Execution of steel structures and aluminium structures - Part 2: Technical
requirements for steel structures

[2] EN 1993-1-8, Eurocode 3: Design of steel structures - Part 1-8: Design of joints

[3] EN 14399-3, High-strength structural bolting assemblies for preloading - Part 3:
System HR -Hexagon bolt and nut assemblies
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[4] EN 14399-4, High-strength structural bolting assemblies for preloading - Part 4:
System HV — Hexagon bolt and nut assemblies
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[5] EN 14399-5, High-strength structural bolting assemblies for preloading - Part 5: Plain
washers
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el 003 (52505 EN 14399-5 s bl 31 osliinsl b o255 (sl ply s uond  Suif s

[6] EN 14399-7, High-strength structural bolting assemblies for preloading - Part 7:
System HR - Countersunk head bolt and nut assemblies
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[7] EN 14399-9, High-strength structural bolting assemblies for preloading - Part 9:
System HR or HV - Direct tension indicators for bolt and nut assemblies

[8] EN 14399-10, High-strength structural bolting assemblies for preloading - Part 10:
System HRC — Bolt and nut assemblies with calibrated preload
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[9] ISO 272, Fasteners - Hexagon products - Widths across flats
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