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Round, Square and Hexagon Bar Sections: Mass of 1 m and
Sizes

Three tables of bar stock: round bar by diameter, square bar by side, hexagon bar by across-flats size. Each size
comes with its section area, the mass of 1 m and the number of metres in one tonne.

Round, square and hexagon bar: sizes and mass of 1 m

Round bar is graded by diameter, square bar by side, and hexagon bar by the distance between opposite flats. That distance is
the across-flats size, the one a spanner fits. The distance between opposite corners of a hexagon is larger and is not in the
tables.

The tables are calculated from nominal sizes for a steel density of 7850 kg/m?3. Each kind of bar has its own table below.

Hot-rolled steel round bar - FOCT 2590-88

Mass Metres

Diameter, A,

mm of 1 per
m, kg tonne

5 0.196 0.154 6488
5.5 0.238 0.187 5362
6 0.283 0.222 4505
6.3 0.312 0.245 4087
6.5 0.332 0.26 3839
7 0.385 0.302 3310
8 0.503 0.395 2534
9 0.636 0.499 2002
10 0.785 0.617 1622
11 0.95 0.746 1340
12 1.13 0.888 1126
13 1.33 1.042 960
14 1.54 1.208 828
15 1.77 1.387 721
16 2.01 1.578 634
17 227 1.782 561
18 2.54 1.998 501
19 2.84 2.226 449
20 3.14 2.466 405
21 3.46 2.719 368
22 3.8 2.984 335
23 415 3.261 307
24 452 3.551 282
25 491 3.853 260
26 5.31 4.168 240
27 5.73 4.495 222
28 6.16 4.834 207
29 6.61 5.185 193
30 7.07 5.549 180
31 7.55 5.925 169
32 8.04 6.313 158
33 8.55 6.714 149
34 9.08 7.127 140
35 9.62 7.553 132
36 10.18 7.99 125
37 10.75 8.44 118
38 11.34 8.903 112
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. Mass Metres
Diameter, A,

mm cm? of 1 per
m, kg tonne

39 11.95 9.378 107
40 12.57 9.865 101
41 13.2 10.36 96.5
42 13.85 10.88 91.9
43 1452 114 87.7
44 15.21 11.94 83.8
45 15.9 12.48 80.1
46 16.62 13.05 76.7
47 17.35 13.62 73.4
48 18.1 14.21 70.4
50 19.63 15.41 64.9
52 21.24 16.67 60
53 22.06 17.32 57.7
54 229 17.98 55.6
55 23.76 18.65 53.6
56 24.63 19.33 51.7
58 26.42 20.74 48.2
60 28.27 222 451
62 30.19 237 42.2
63 31.17 24.47 40.9
65 33.18 26.05 38.4
67 35.26 27.68 36.1
68 36.32 28.51 35.1
70 38.48 30.21 33.1
72 40.72 31.96 313
75 4418 34.68 28.8
78 47.78 37.51 26.7
80 50.27 39.46 253
82 52.81 41.46 241
85 56.75 44.54 22.4
87 59.45 46.67 21.4
90 63.62 49.94 20
92 66.48 52.18 19.2
95 70.88 55.64 18
97 73.9 58.01 17.2
100 78.54 61.65 16.2
105 86.59 67.97 14.7
110 95.03 74.6 134
115 103.9 81.54 12.3
120 113.1 88.78 11.3
125 122.7 96.33 10.4
130 132.7 104.2 9.6
135 143.1 112.4 8.9
140 153.9 120.8 8.3
145 165.1 129.6 7.7
150 176.7 138.7 7.2
155 188.7 148.1 6.8
160 201.1 157.8 6.3
165 213.8 167.9 6
170 227 178.2 5.6
175 240.5 188.8 5.3
180 2545 199.8 5
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. Mass Metres
Diameter, A,

of 1 per

m, kg tonne
185 268.8 211 4.7
190 283.5 222.6 4.5
195 208.6 234.4 4.3
200 314.2 246.6 41
210 346.4 271.9 3.7
220 380.1 298.4 3.4
230 415.5 326.1 3.1
240 452.4 355.1 2.8
250 490.9 385.3 2.6
260 530.9 416.8 2.4
270 572.6 449.5 2.2

Diameter in millimetres; A is the section area in cm? the mass of 1 m is in kilograms; the last column shows how many metres of bar make one tonne.
Round bar to GOST 2590-88.

Hot-rolled steel square bar - TOCT 2591-88

Mass Metres

of 1 per
m, kg tonne

6 0.36 0.283 3539
7 0.49 0.385 2600
8 0.64 0.502 1990
9 0.81 0.636 1573
10 1 0785 1274
11 121 095 1053

12 144 113 885
13 1.69 1.327 754
14 1.96 1.539 650
15 225 1.766 566
16 256 2.01 498
17 2.89 2.269 441
18 3.24 2.543 393
19 3.61 2.834 353
20 4 3.14 318
21 4.41 3.462 289
22 4.84 3.799 263
23 529 4.153 241
24 5.76 4.522 221
25 6.25 4.906 204
26 6.76 5.307 188
27 7.29 5.723 175
28 7.84 6.154 162
29 8.41 6.602 151
30 9 7.065 142
32 10.24 8.038 124
34 11.56 9.075 110
35 12.25 9.616 104
36 12.96 10.17 98.3
38 14.44 11.34 88.2
40 16 12.56 79.6
42 17.64 13.85 72.2
45 20.25 159 62.9
46 21.16 16.61 60.2
48 23.04 18.09 55.3
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Mass Metres
of 1 per
m, kg tonne

50 25 19.62 51
52 27.04 21.23 471
55 30.25 23.75 421
58 33.64 26.41 37.9
60 36 28.26 35.4
63 39.69 31.16 321
65 42.25 33.17 30.2

70 49 38.46 26
75 56.25 44.16 22.6
80 64 50.24 19.9
85 72.25 56.72 17.6
90 81 63.58 15.7

93 86.49 67.89 14.7
95 90.25 70.85 141
100 100 785 12.7
105 110.2 86.55 11.6
110 121 94.98 10.5
115 132.2 103.8 9.6
120 144 113 8.8
125 156.2 122.7 8.2
130 169 132.7 7.5
135 182.2 1431 7
140 196 153.9 6.5
145 2102 165 6.1
150 225 176.6 5.7
160 256 201 5
170 289 226.9 4.4
180 324 254.3 3.9
190 361 2834 3.5
200 400 314 3.2
Side in millimetres; A is the section area in cm? the mass of 1 mis in kilograms; the last column is metres per tonne. Square bar to GOST 2591-88.

Hot-rolled steel hexagon bar - TOCT 2879-88

Across Mass Metres

flats, of 1 per
cm
m, kg tonne

8 0.554 0.435 2298
9 0.701 0.551 1816
10 0.866 0.68 1471
11 1.05 0.823 1216
12 1.25 0.979 1021
13 1.46 1.149 870
14 1.7 1.332 750
15 1.95 1.53 654
16 222 1.74 575
17 25 1.965 509
18 2.81 2.203 454
19 3.13 2.454 407
20 3.46 2.719 368
21 3.82 2.998 334
22 419 3.29 304
24 499 3.916 255
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Across Mass Metres
flats, c ', of1 per
mm m, kg tonne
25 5.41 4.249 235
26 5.85 4.596 218
28 6.79 5.33 188
30 7.79 6.118 163
32 8.87 6.961 144
34 10.01 7.859 127
36 11.22 8.811 113
38 12.51 9.817 102
40 13.86 10.88 91.9
42 15.28 11.99 83.4
47 19.13 15.02 66.6
48 19.95 15.66 63.8
50 21.65 17 58.8
52 23.42 18.38 54.4
55 26.2 20.56 48.6
60 31.18 24.47 40.9
63 34.37 26.98 371
65 36.59 28.72 34.8
70 42.44 33.31 30
75 48.71 38.24 26.2
80 55.43 43.51 23
85 62.57 49.12 20.4
90 70.15 55.07 18.2
95 78.16 61.35 16.3
100 86.6 67.98 14.7

Across-flats size in millimetres; A is the section area in cm? the mass of 1 m is in kilograms; the last column is metres per tonne. Hexagon bar to GOST
2879-88.

How the section area is worked out

The area of a round bar is md%*/4, where d is the diameter. For a square bar it is a2, where a is the side. For a hexagon bar the
area is (V3/2)-s2, where s is the across-flats size.

The mass of 1 m is the area times the density of steel. A 20 mm round bar has an area of 3.14 cm? and a mass of 2.466 kg/m.
A 20 mm square bar has 4 cm? and 3.14 kg/m. A hexagon bar of 20 mm across flats has 3.46 cm? and 2.719 kg/m.

How much heavier square bar is than round bar

A square bar whose side equals the diameter of a round bar is heavier by a factor of 4/11, about 1.27. It follows from the
formulas: the square area is a?, the round area is ma%4. For the 20 mm size it is 3.14 kg/m against 2.466 kg/m.

A hexagon bar of 20 mm across flats is about 10% heavier than a 20 mm round bar: 2.719 kg/m against 2.466 kg/m. So an
order has to give the size together with the shape: round @20, square 20 and hexagon 20 are three different masses.

How to get the mass of a blank from the table

The mass of a blank is its mass per metre times its length. Three metres of @20 round bar weigh 7.4 kg (2.466 x 3), and a6 m
length of the same bar weighs 14.8 kg. A tonne of @20 round bar is 405 m long.

Large sections give few metres per tonne: @100 round bar weighs 61.65 kg/m, so a tonne is only 16.2 m. A 50 mm square bar
gives 19.62 kg/m and 51 m per tonne.

When several items have to be weighed at once, use the calculator: it takes its sizes from the same tables.
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Where round, square and hexagon bar are used

Round bar is stock for shafts, axles, pins and bushings turned on a lathe, and also for rods, bars and ties. Square bar goes into
grilles, fences, forging and parts that need flat faces. Hexagon bar is stock for nuts, bolts, fittings and parts meant for a
spanner.

In steel structures round and square bars are most often needed as ties, bracing and fence elements. The section is chosen by
calculation.

Calculator and ordering

The weight of round, square or hexagon bar of any length can be worked out in the rolled metal calculator. The other kinds of
rolled metal with their masses and sizes are in the rolled metal handbook.

Bars, ties or blanks for a structure can be ordered together with the product: the POLYGONAL company makes steel structures
to the customer's drawings, prepares KM and KMD drawings and galvanizes the products (hot-dip galvanizing).

Frequently asked questions

How much does a metre of 20 mm round bar weigh?
A metre of @20 round bar weighs 2.466 kg. A tonne of it is about 405 m, and a 6 m length weighs almost 14.8 kg.

What does across-flats size mean for a hexagon bar?

It is the distance between two opposite flats. A hexagon bar of 20 across flats has a section area of 3.46 cm? and a mass of
2.719 kg/m.

How many times heavier is square bar than round bar of the same size?

A square bar whose side equals the diameter of a round bar is heavier by a factor of 4/11, about 1.27. For the 20 mm size it is
3.14 kg/m against 2.466 kg/m.

How do | work out the mass of a square bar?
Multiply the mass of 1 m by the length. For a 30 mm square bar 1 m weighs 7.065 kg, so a 3 m bar is about 21 kg.

Reference information. Check the values against the current standard before using them in a project.
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