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ISO 4

Foreword

016:2011(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

Intern

Intern

btional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

The npain task of technical committees is to prepare International Standards. Draft Internatio

adopt
Intern

bd by the technical committees are circulated to the member bodies forxvoting. Publ
htional Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

Attentjon is drawn to the possibility that some of the elements of this dociment may be the sul

rights

ISO 4
stand

This f
revisig

ISO shall not be held responsible for identifying any or all such patent rights.

D16 was prepared by Technical Committee ISO/TC 2, Fasteners, Subcommittee S(
brds for fasteners.

purth edition cancels and replaces the third editionn{{SO 4016:1999), of which it consti
n.

Part 2.

hal Standards
cation as an
ject of patent

C 10, Product

futes a minor
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Introduction

This International Standard belongs to a complete group of product standards developed by ISO on external
hexagon drive fasteners. It comprises the following:

a) hexagon head bolts (ISO 4014, ISO 4015, ISO 4016 and ISO 8765);

b) hexagonlhead screws (ISO 4017, ISO 4018 and I1SO 8676);

c) hexagon|nuts (ISO 4032, ISO 4033, ISO 4034, 1SO 4035, 1SO 4036, 1SO 7040, ISO 7041,-1SO|7042,
ISO 7719, 1ISO 7720, ISO 8673, ISO 8674, ISO 8675, ISO 10511, ISO 10512 and ISO 10513);

d) hexagon bolts with flange (ISO 4162, ISO 15071 and ISO 15072);

e) hexagon|nuts with flange (ISO 4161, ISO 7043, ISO 7044, 1SO 10663, 1SO12125, ISO 12126 and
ISO 21670).
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INTERNATIONAL STANDARD

ISO 4016:2011(E)

Hexagon head bolts — Product grade C

1 Scope
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hternational Standard specifies the characteristics of hexagon head bolts with threads from
ng M64, of product grade C.

pecial cases, specifications other than those listed in this International Standard‘are requ

ected from existing International Standards, for example ISO 724, 1SO 888, 1SO 898-1, |
759-1.

ormative references

bllowing referenced documents are indispensable for the /application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th
nent (including any amendments) applies.

D5, Fasteners — Bolts, screws, studs and nuts — Syimbols and descriptions of dimensions|

P4, ISO general-purpose metric screw threads— Basic dimensions

D8-1, Mechanical properties of fastenens made of carbon steel and alloy steel — Part 1:
uds with specified property classes <<\Coarse thread and fine pitch thread

55-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and b3
P69, Fasteners — Acceptanee inspection

D18, Hexagon head Serews — Product grade C

D42, Fasteners‘— Electroplated coatings

759-1, Talerances for fasteners — Part 1: Bolts, screws, studs and nuts — Product grades

DO2, Fasteners — General requirements for bolts, screws, studs and nuts

M5 up to and

red, they can
50 965-1 and

nt. For dated
e referenced

Bolts, screws

sic data

A, Band C
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3 Dimensions

See F

igure 1 and Tables 1 and 2.

Symbols and descriptions of dimensions are specified in ISO 225.
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Dimensions in millimetres
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Table 1 — Preferred threads

ISO 4016:2011(E)

Dimensions in millimetres

Thread, d M5 M6 M8 M10 M12 M16 M20
P 0,8 1 1,25 1,5 1,75 2 2,5
b 16 18 22 26 30 38 46
b ref. ¢ 22 24 28 32 36 44 52
d 35 37 41 45 49 57 65
c max. 0,5 0,5 0,6 0,6 0,6 0,8 0,8
d, max. 6 7,2 10,2 12,2 14,7 18,7 24,4
d max. 5,48 6,48 8,58 10,58 12,7 16,7 20,84
s min. 4,52 5,562 7,42 9,42 1,3 15,3 19,16
dy, R 6-+4 S+F4 H4+ 44+ 464+ 22 27,7
e min. 8,63 10,89 14,2 17,59 19,85 26,17 32,95
nom. 3,5 4 5,3 6,4 7,5 10 12,5
k max. 3,875 4,375 5,675 6,85 7,95 10,75 13,4
min. 3,125 3,625 4,925 5,95 7,05 9,25 11,6
ko2 min. 2,19 2,54 3,45 417 4,94 6,48 8,12
r min. 0,2 0,25 0,4 0,4 0,6 0,6 0,8
nom. = max. 8,00 10,00 13,00 16,00 18,00 24,00 30,00
g min. 7,64 9,64 12,57 15,57 17,57 23,16 29,16
I lsand /f
A A A A e A e S A A A A N A
nom min. max. | min. | max. | min. | max. | min. | max. | min. |{max. | min. | max. | min. | max | min. | max.
25 23,95 26,05 ° o For sizes above the solid, bold, stepped line
30 | 2895 | 3105 | 10 | 14 | 7 | 12 150 4018 1s recommendod], ‘
35 33,75 36,25 15 19 12 17
40 38,75 41,25 20 24 17 22 11,75 18
45 43,75 46,25 25 29 22 27 16,75 )\ 23 11,5 19
50 48,75 51,25 30 34 27 32 |21,75] 28 16,5 24
55 53,5 56,5 32 37 |26,75| 33 21,5 29 16,25 25
60 58,5 61,5 37 42.\131,75| 38 26,5 34 |21,25| 30
65 63,5 66,5 36,75 | 43 31,5 39 |26,25| 35 17 27
70 68,5 71,5 41,75 48 36,5 44 (31,25| 40 22 32
80 78,5 81,5 51,75| 58 46,5 54 141,25| 50 32 42 21,5 34
90 88,25 91,75 56,5 64 |51,25| 60 42 52 31,5 44
100 98,25 101,75 66,5 74 161,25 70 52 62 41,5 54
110 108,25 111,75 71,25| 80 62 72 51,5 64
120 118,25 121,75 81,25| 90 72 82 61,5 74
130 128 132 76 86 65,5 78
140 138 142 86 96 75,5 88
150 148 152 96 106 85,5 98
160 156 164 106 116 95,5 108
180 176 184 115,5| 128
200 195,4 204,6 135,5| 148
220 2154 224.6
240 235,4 244.6
260 254 8 265 2
280 274,8 285,2
300 294,8 305,2
320 314,3 325,7
340 334,3 345,7
360 354,3 365,7
380 374,3 385,7
400 394,3 405,7
420 413,7 426,3
440 433,7 446,3
460 453,7 466,3
480 473,7 486,3
500 493,7 506,3
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Table 1 (continued)
Dimensions in millimetres

Thread, d M24 M30 M36 M42 M48 M56 M64
P2 3 3,5 4 4,5 5 5,5 6
b 54 66 — — — — —
b ref. ¢ 60 72 84 96 108 — —
d 73 85 97 109 121 137 153
c max. 0,8 0,8 0,8 1 1 1 1
d, max. 28,4 35,4 42,4 48,6 56,6 67 75
d max. 24,84 30,84 37 43 49 57,2 65,2
S min. 23,16 29,16 35 41 47 54,8 62,8
dy, min. 33,25 42,75 51,11 59,95 69,45 78,66 88,16
e min. 39,55 50,85 60,79 71,3 82,6 93,56 104,86
nom. 15 18,7 22,5 26 30 35 40
k max. 15,9 19,75 23,55 27,05 31,05 36,25 41[25
min. 14,1 17,65 21,45 24,95 28,95 33,75 38|75
ko min. 9,87 12,36 15,02 17,47 20,27 23,63 27[13
min. 0,8 1 1 1,2 1,6 2 2
s nom. = max. 36 46 55,0 65,0 75,0 85,0 94,0
min. 35 45 53,8 63,1 73,1 82,8 94,8
! Isand Iy
Is Iy ls lg Is Iy Is Iy Is Iy Is Iy ls lg
nom. min max. min. [ max. | min. [ max. | min. [ max. | min. [ max. | mins | max. | min. | max. [ min. | max.
25 23,% 26,05
30 28,96 31,05 For sizes above the solid, bold, stepped lines ISO 4018 is recommended.
35 33,7 36,25
40 38,7 41,25
45 43,76 46,25
50 48,76 51,25
55 53, 56,5
60 58, 61,5
65 63, 66,5
70 68, 71,5
80 78, 81,5
90 88,26 91,75
100 98,26 101,75 31 46
110 108,25 [ 111,75 41 56
120 118,25 [ 121,75 51 66 36,5 54
130 12§ 132 55 70 | 4046 58
140 139 142 65 80 50,5 68 36 56
150 144 152 75 90 60,5 78 46 66
160 154 164 85 100,1770,5 88 56 76
180 174 184 105 |-120 | 90,5 | 108 76 96 61,5 84
200 1954 204,6 125 |)™40 | 110,5| 128 96 116 | 81,5 | 104 67 92
220 2154 2246 132-7 147 1175 135 | 103 | 123 | 88,5 | 111 74 99
240 2354 2446 152 | 167 | 137,5]| 155 | 123 | 143 |108,5( 131 94 119 [ 75,5 | 103
260 2548 265,2 157,5( 175 | 143 | 163 [128,5]| 151 114 | 139 | 955 | 123 77 107
280 2748 2852 177,5( 195 | 163 | 183 [148,5| 171 134 | 159 | 115,5| 143 97 127
300 2948 305,2 197,5( 215 | 183 | 203 | 168,5( 191 154 | 179 |135,5| 163 | 117 | 147
320 3143 325,7 203 | 223 |188,5( 211 174 | 199 |155,5| 183 | 137 | 167
340 334,3 345,7 223 | 243 [ 2085 [ 231 T94 [ 219 [ 1755 203 | 157 | 187
360 354,3 365,7 243 | 263 |228,5( 251 214 | 239 |195,5| 223 | 177 | 207
380 374,3 385,7 248,5| 271 234 | 259 |2155| 243 | 197 | 227
400 3943 405,7 268,5| 291 254 | 279 |235,5| 263 | 217 | 247
420 413,7 426,3 288,5| 311 274 | 299 |255,5| 283 | 237 | 267
440 433,7 446,3 294 | 319 [2755| 303 | 257 | 287
460 453,7 466,3 314 | 339 (2955 323 | 277 | 307
480 473,7 486,3 334 | 359 (3155 343 | 297 | 327
500 493,7 506,3 335,5| 363 | 317 | 347
NOTE Preferred lengths are defined in terms of /; and /.
a8  Pis the pitch of the thread. ¢ kymin= 0,7 kpin-
b For lpom < 125 mm. T g max = Liom — b-
¢ For 125 mm < /o, < 200 mm. Is min = lgmax — 5 P-

4 For lpom > 200 mm.
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Table 2 — Non-preferred threads

Dimensions in millimetres

ISO 4016:2011(E)

Thread, d M14 M18 M22 M27 M33
P 2 2,5 2,5 3 3,56
b 34 42 50 60 —
b ref. ¢ 40 48 56 66 78
d 53 61 69 79 91
c max. 0,6 0,8 0,8 0,8 0,8
d, max. 16,7 21,2 26,4 32,4 38,4
d max. 14,7 18,7 22,84 27,84 34
s min 13.3 17.3 21,16 26.16 32
dy, min. 19,15 24,85 31,35 38 46,55
e min. 22,78 29,56 37,29 45,2 55,37
nom. 8,8 11,5 14 17 21
k max. 9,25 12,4 14,9 17,9 22,05
min. 8,35 10,6 13,1 16,1 19,95
ko2 min. 5,85 7,42 9,17 11,27 13,97
r min. 0,6 0,6 0,8 1 1
nom. = max. 21,00 27,00 34 41 50
i min. 20,16 26,16 33 40 49
! Is andg
Ig ly Ig Iy Ig ly Is ly Is ly
nom min. max. min. max. min. max. nin max. min. max. min. max.
60 58,5 61,5 16 26
65 63,5 66,5 21 31 For sizes above-the solid, bold, stepped line, ISO 4018 is reqgommended.
70 68,5 71,5 26 36
80 78,5 81,5 36 46 25,5 38
90 88,25 91,75 46 56 35,5 48 27,5 40
100 98,25 101,75 56 66 45,5 58 37,5 50
110 108,25 111,75 66 76 55,5 68 47,5 60 35 50
120 118,25 121,75 76 86 65,5 78 57,5 70 45 60
130 128 132 80 90 69,5 82 61,5 74 49 64 4,5 52
140 138 142 90 100 79,5 92 71,5 84 59 74 44,5 62
150 148 152 89,5 102 81,5 94 69 84 4,5 72
160 156 164 99,5 112 91,5 104 79 94 64,5 82
180 176 184 119,5 132 111,5 124 99 114 4,5 102
200 195,4 20446 131,5 144 119 134 1104,5 122
220 2154 2246 138,5 151 126 141 11,5 129
240, 2354 244.6 146 161 131,5 149
260 254.8 265,2 166 181 161,5 167
280 274;8 285,2 171,5 189
300 294.8 305,2 101,5 209
320 314,3 325,7 11,5 229
340 334,3 345,7
360 354,3 365,7
380 374,3 385,7
400 394,3 405,7
420 413,7 426,3
440 433,7 446,3
460 453,7 466,3
480 473,7 486,3
500 493,7 506,3
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Table 2 (continued)
Dimensions in millimetres

Thread, d M39 M45 M52 M60
pa 4 4,5 5 5,5
b _ — — _
b ref. ¢ 90 102 116 —
d 103 115 129 145
c max. 1 1 1 1
d, max. 45,4 52,6 62,6 71
d max. 40 46 53,2 61,2
° min. 38 44 50,8 58,8
dy min. 55,86 64,7 74,2 83,41
e min. 66,44 76,95 88,25 99,21
nom. 25 28 33 38
k max. 26,05 29,05 34,25 39,25
min. 23,95 26,95 31,75 36,75
ko2 min. 16,77 18,87 22,23 25,73
r min. 1 1,2 1,6 2
nom. = max. 60,0 70,0 80,0 90,0
) min. 58,8 68,1 78,1 87,8
! Isand Iy
Is Iy Is Iy i Iy Is Iy
nom. min. max. min. max. min. max. min max. min. max.
60 58,5 61,5
65 53,5 66,5 For sizes above the solid, bold, steppéd line, ISO 4018 is recommended.
70 53,5 71,5
80 78,5 81,5
90 §8,25 91,75
100 98,25 101,75
110 1P8,25 111,75
120 118,25 121,75
130 128 132
140 138 142
150 148 152 40 60
160 156 164 50 70
180 176 184 70 90 55,5 78
200 95,4 204,6 90 110 75,5 98 59 84
220 2154 2246 97 117 82,5 105 66 91
240 235,4 2446 117 137 102,5 125 86 111 67,5 95
260 254,8 2652 137 157 122,5 145 106 131 87,5 15
280 2748 285;2 157 177 142,5 165 126 151 107,5 35
300 294,8 305,2 177 197 162,5 185 146 171 127,5 55
320 3143 325,7 197 217 182,5 205 166 191 147,5 75
340 3343 3457 217 237 202,5 225 186 211 167,5 95
360 54,3 365,7 237 257 222,5 245 206 231 187,5 P15
380 3743 385,7 257 277 2425 265 226 251 207,5 235
400 394,3 405,7 277 297 262,5 285 246 271 227,5 255
420 413,7 426,3 282,5 305 266 291 2475 275
440 433,7 446,3 302,5 325 286 311 267,5 295
460 453,7 466,3 306 331 287,5 315
480 473,7 486,3 326 351 307,5 335
500 493,7 506,3 346 371 327,5 355
NOTE Preferred lengths are defined in terms of /s and /.
a8  Ppis the pitch of the thread. Kyy,min = 0,7 kin.

b Forlom < 125 mm.

¢ For 125 mm < lpoy < 200 mm.
4 For lyom > 200 mm.

lg,max = Inom — b-

ls,min = lg,max -5P
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4 Specifications and reference International Standards

See Table 3.
Table 3 — Specifications and reference International Standards
Material Steel
General requirements International Standard ISO 8992
Tolerance class 8g

Thread
International Standard

ISO 724, 1SO 965-1

Property class?

d<39mm:4.6,4.8

d > 39 mm: as agreed

Mechpnical property

International Standard

d < 39 mm: ISO 898-1

d > 39 mm: as agreed

Product grade

c

Tolerance
International Standard

1SQ, 4759-1

Finislh — Coating

As processed
Requirements forselectroplating are specified in IS

Requirements¢fornon-electrolytically applied zinc flak
are specified in ISO 10683.

Additional requirements or other finishes or coatings sh
between the supplier and the purchaser.

0 4042.

e coatings

all be agreed

Acceptability

Acceptance inspection is specified in ISO 32

59.

@ Qther property classes are specified in ISO 898-1.

5 Designation

EXAMPLE A hexagon head bolt, product grade C, with thread M12, nominal length / = 80 mm and pr

is designated as follows:

Hexagon head bolt.JSO 4016 - M12 x 80 - 4.6

bperty class 4.6
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