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Introducing British Steel

British Steel is a world leader in the production
of steel with facilities across the UK and France,
supplying high quality steel products around the
world.

What makes us different is our approach to
business. We build collaborative relationships that
create new success for our customers, delivering
a wide range of products and services either direct
to end users or through our extensive stockist
network.

We offer guidance and solutions to our customers
from the very early design stage to deliver real
benefits through optimisation of fabrication and
process routes.
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Introduction to steel bulb flats Services

Bulb flats are the most cost-effective, efficient and « Bulb flats can be shotblasted, to SA2.5, and primed using a
corrosion-resistant solution for plate stiffening requirements. range of industry standard pre-frabrication primers for
Key advantages include an excellent strength to weight ratio enhanced fabrication performance and product protection.
delivering buckling resistance at a lower weight than with
flat bars or angles. » Grinding of bulb flats for improved weld edge and width
tolerances, making automated fabrication quicker and more
The rounded edges of the bulb profile mean there is no accurate .
need for edge grinding prior to painting, saving time and
money during fabrication. Paint degradation and the « Flexible and regular rolling programme of all our products to
build up of corrosive debris is also reduced, extending life offer closer project schedule adherence.
performance.
» Local representation from our network of international
offices.
Traceability Enhanced paint protection
At British Steel, we have complete control of our products Bulb flats are manufactured with rounded edges,
from receipt of raw iron ore at our port facility, through our eliminating the need for the labour-intensive and costly
blast furnace & concast steel production, to being rolled into grinding process needed to meet new International
the final product at our mill, in the north east of England. Maritime Organistion guidelines and enhancing
Each bulb flat bar has a unique bar identity which allows paint adherance for reduced corrosion.

complete traceability from steelmaking to the finished
product.

Bulb flat steel

Uniform paint thickness
provides longer lasting
protection against degradation.

We hold a wide range of Ship Society Classification
Approvals giving our customers the confidence that

their fabrication will be using steel components in full
compliance with the relevant industry approval standards.

Our production facilities are certified to ISO9001 and Paint Steel

ISO14001.

Alternative steel for plate
stiffening

Square edge results in uneven
paint distribution therefore
offers limited protection
against degradation.

Dimensions

B
b
Width, b (mm) 160-430
Thickness, t (mm) 7-20
Length (m) 6-16.5*
*Short cuts and longer lengths up to 18m available on

request.

Email: specialprofiles@britishsteel.co.uk
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Steel types and grades
Special Profiles operations are in accordance with 1ISO9001:2008
British Steel also have approval of the world's leading classification societies such as:

ABS, BV, DNV and LRS. Other societies available on request.

Our on site LRS inspection and mode 1 approval means material ordered to standard specifications can be
available for despatch approx 2 weeks from date of rolling, 3 weeks for all other societies.

Below is a list of sample grades we regularly produce.

Shipbuilding steels Structural steels

A B [ ASTM A572 Gr50
Normal D [} s2353R+AR -
E ] $235J0+AR M
AZD ] s23502+AR
D32 [ | s2750R+AR -
High strength A36 [ | EN10025-2 s27530+AR
D36 H s27502+AR - M
£36 ] S355JR+AR [
$355J0+AR M
$355J2+AR [

, , EN10025-4 S355M

Grades that are held in bloom stock, readily L
, _ , , B EN10225 Gl1 []
available to roll in the next available capacity p— ™

The following grades are within our .
capability and steel is made to order

Other grades may also be available upon request.

Additional project specs may be
considered for larger volume orders

Photo eatirtesy of: Aircraft Carrier Alliance
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Dimensional tolerances

1.0 Dimensions

bmm

1.1 Width

Width b, (mm) ggﬁ%gfg Special 1 Special 2
>160 < 180 +2.0mm +2.0mm +1.5mm
> 180 < 300 +3.0mm +2.2mm +1.7 mm
> 300 < 430 +4.00mm +3.0mm +2.0 mm

Our special width tolerances are achieved through an offline 1007% weld edge grinding process.
This ensures clean flat edges for superior welding.

Even closer tolerances may be accepted after special agreement.

1.2 Thickness

Thickness t tolerances for different widths ranges.

Width b, (mm) EN10067 Standard Special 1

> 160 < 180 -0.3/+1.0mm -0.2/+ 0.6mm
> 180 < 300 -04/+1.0mm -0.3/40.6mm
> 300 < 430 -0.4/+1.2mm -0.3/+0.6mm
1.3 Length

Closer tolerances may be achieved by special agreement.

Length, L EN10067 Standard

All -0/+100 mm

Individual lengths between 6m and 16.5m are available as a standard stackable length. Lengths
outside this range (1.5m to 18m) may be available on request on a limited tonnage basis.
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1.4 Straightness - bow and camber

As measured over the length of the bar.

a7

L (M) Length of profile

EN10067 Standard Special 1 Special 2

L <18m q<0.0035xL q<0.0025xL q<0.00125x L

1.5 Twist

The permissible degree of twist is given as the following:

Length Standard Special 1

All 0.5°/m 0.35°/m

Twist can be difficult to measure and is easiest to measure converted into Torsion by
measuring the Torsion T in mm and applying the following calculations:

Torsion, T (mm) = width (mm) x sin tol degree, x length (M)
Torsion: T = b xsin 0.352 x L - Special steel 1
Torsion: T=b xsin 0.5¢x L - Standard steel

Length, L 6m 10m

Permitted twist 0.35° 05° 0.35° 05° 0.35° 05° 0.35° 0.5° 0.35° 05°
Width, b (mm) Torsion, T (mm)

160 5.86 8.38 9.77 13.96 1173 16.75 1466 2094 1759 2513
180 6.60 9.42 11.00 1571 1319 18.85 1649 2356 1979 2827
200 7.33 1047 1222 1745 1466 20.94 18.33 26.18 2199 3142
220 8.06 11.52 13.44  19.20 1613 23.04 2016 2880 2419 3456
240 880 1257 1466 2094 1759 2513 2199 3142 26.39 37.70
260 9.53 13.61 1588 22.69 19.06 2723 2382 3403 28,59 40.84
280 10.26 14.66 1710  24.43 20.52 29.32 2566  36.65 30.79 4398
300 11.00 1571 1833 26.18 2199 3142 2749 3927 3299 4712
320 1173 16.75 1955 27.92 2346 3351 29.32 4189 3519 50.26
340 1246 1780 20.77  29.67 2492 3560 31.15 4451 3738 5341
370 1356  19.37 2260 3229 2712 3875 3390 4843 40.68 58.12
400 1466 2094 2443 3491 29.32 4189 3665 52.36 4398 6283
430 1576 2251 2627 3752 3152 4503 3940 56.29 4728 6754
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1.6 Flatness

The flatness tolerance his 0.3% of the bulb flat width b and is measured as shown below.

Flatness tolerance: h < 0.003 x b

The bulb flatness tolerance of the heel is n measured as shown below with a 2mm maximum.

Bulb flatness tolerance: n < 2.0 mm

1.7 Shape

1 mm

The dimension r, is measured as illustrated above.
The dimensions s and f are measured as
illustrated above.
Bulb head corner tolerances s Bulb head corner tolerances radius r,
t<9mm s <2.0mm r, for thickness
9<t<13mm s < 3.0mm
t>13 40

> - b - rl -

5<t<9 2.0mm
Bulb head corner tolerances f 9<t<13 3.0mm

13<t<20 4.0mm
t>7mm f<075S
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The dimension e is measured as illustrated above. The dimension w is measured as illustrated above.
Web edge tolerances e Web edge tolerances angle w
t<9mm e <2.0mm t<9mm w4
9<t<13mm e < 3.0mm 9<t<ldmm w4
t>13mm e<4.0mm t>13mm ws4s
Tighter tolerances may be available on request through Tighter tolerance on web edge tolerance e and angle w
grinding of the web edge. may be available on request through offline grinding of

the web edge.

Surface condition

The surface requirements and repair conditions for shipbuilding profiles are in accordance
with EN10163-3:2004, subclass 3, class C. Maximum permissible depth of discontinuities and
grinding allowance below minimum specified thickness are given in the table below:

Nominal thickness of the Maximum permissible
Product, t depth of discontinuities (mm)

3<t<6 20% of t
6<t<?20 12
20 <t<40 17

Requirements for blast-cleaned and primed material

The material can be delivered in blast-cleaned and primed condition in accordance with EN10238:1996.
The standard supply conditions are as follows:

Preparation grade: Sa 2%

Surface roughness: M (medium in acc. with ISO 8503-2)

Dry film thickness: 20pum + 5pm

Types of primers: British Steel have painting facilities capable of applying a wide

range of primes and can accommodate most customers preferred paints.
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Dimensions and properties

Section Mass per Area of Surface area Distance to
description metre section per metre centre of gravity

b t c d r G

mm mm mm mm rmm Kg/m
160x7 160 7.0 220 222 6.0 1146 14.58 0.365 96.7 6.5
160x8 160 8.0 22.0 222 6.0 1272 16.18 0.367 951 68
160x9 160 9.0 22.0 222 6.0 13.97 1778 0.370 937 71
160x10 160 10.0 22.0 222 6.0 15.30 19.34 0.371 926 75
160x11 160 11.0 220 222 6.0 16.49 2094 0.373 917 79
160x11.5 160 115 22.0 222 6.0 17.30 2174 0.374 913 81
180x8 180 8.0 25.0 255 7.0 14.80 18.83 0.412 109.0 74
180x9 180 9.0 25.0 255 7.0 16.22 2063 0.414 107.4 77
180x10 180 10.0 25.0 255 7.0 17.63 22.40 0.416 106.0 81
180x11 180 11.0 25.0 255 7.0 19.04 24.20 0.418 104.8 84
180x11.5 180 115 25.0 255 7.0 19.70 2510 0.419 104.3 86
200x85 200 85 280 288 80 1780 2263 0458 1222 82
200x9 200 90 280 288 80 1857 2363 0.459 1213 84
200x10 200 100 280 288 80 2014 2560 0460 1197 87
200x11 200 1.0 280 288 80 2171 27.60 0463 183 920
200x115 200 15 280 288 80 2250 2860 0464 176 92
200x12 200 120 280 288 80 2328 29.60 0.465 117.0 9.4
220x9 220 90 310 321 90 2100 2678 0504 1355 91
220x10 220 100 310 321 90 2277 2894 0505 1337 93
220x11 220 11.0 310 321 9.0 2450 3114 0.507 132.0 9.7
220x11.5 220 15 31.0 321 9.0 25.30 32.24 0.509 1312 9.8
220x12 220 12.0 310 321 9.0 26.22 33.34 0.510 1305 100
230x11 230 11.0 325 33.75 9.5 25.06 3297 0.530 138.9 10.0
240x9.5 240 95 34.0 354 100 24.40 3123 0.549 1489 9.9
240x10 240 10.0 34.0 354 10.0 25.50 3243 0.550 1479 100
240x10.5 240 10.5 34.0 354 100 26.40 33.63 0.551 1469 102
240x11 240 11.0 34.0 354 100 27.39 34.83 0.552 1459 103
240x11.5 240 115 34.0 354 100 2830 36.03 0.554 1451 105
240x12 240 120 34.0 354 10.0 29.27 37.23 0.555 1443 106
260x10 260 10.0 370 387 11.0 2835 36.05 0.595 162.3 10.7
260x11 260 11.0 370 387 11.0 30.39 38.65 0.597 160.1 11.0
260x12 260 120 370 387 110 3243 4125 0600 1582 13
260x13 260 130 37.0 387 11.0 34.40 43.85 0.602 1565 116
280x10.5 280 105 40.0 42.0 120 32.40 4122 0.641 1757 116
280x11 280 1.0 400 420 120 3350 4262 0.642 1745 17
280x12 280 120 400 420 120 3570 4542 0645 1724 19
280x13 280 130 400 420 120 37.90 4822 0.647 1705 122
300x11 300 11.0 430 453 130 36.70 4673 0.687 1891 124
300x12 300 120 430 453 130 39.09 49.73 0690 1867 127
300x13 300 130 430 453 130 4144 5273 0692 1846 129
320x115 320 15 460 486 140 4120 5259 0733 2025 133
320x12 320 12.0 46.0 486 14.0 4260 54.19 0.735 2013 134
320x125 320 125 460 486 140 43.80 5579 0736 200.1 135
320x13 320 13.0 46.0 48.6 14.0 45.09 57.39 0.737 199.0 136
320x13.5 320 135 46.0 48.6 14.0 46.30 5894 0.737 198.0 137
320x14 320 14.0 46.0 486 14.0 47.60 60.54 0.738 197.0 139
340x12 340 12.0 49.0 52.0 15.0 46.20 5878 0.780 216.0 141
340x12.5 340 125 49.0 520 150 47.50 60.48 0.781 2147 142
340x13 340 13.0 49.0 52.0 15.0 48.86 6218 0.782 2135 143
340x14 340 140 49.0 520 150 5150 65.54 0.784 2113 146
340x15 340 15.0 49.0 52.0 15.0 54.20 68.94 0.786 209.2 14.8
370x12.5 370 125 535 56.9 165 5310 67.79 0.848 2369 154
370x13 370 130 555 56.9 16.5 54.70 69.64 0.850 2355 155
370x14 370 14.0 535 56.9 16.5 57.60 7330 0.851 2330 157
370x15 370 150 555 56.9 16.5 60.50 77.00 0.854 230.7 159
370x16 370 16.0 535 569 165 63.50 80.70 0857 2286 161
400x13 400 130 580 619 180 60.80 7743 0918 257.9 166
400x14 400 140 580 619 180 63.96 8138 0919 255.1 168
400x15 400 150 580 619 180 67.10 85.38 0922 2525 17.0
400x16 400 16.0 580 619 180 70.20 89.38 0925 2502 172
430x14 430 14.0 625 668 195 70.60 89.78 0987 2775 180
430x15 430 15.0 62.5 66.8 195 7390 94.08 0.990 2746 181
430x17 430 17.0 625 668 195 8070 10268 0995 269.6 185
430x18 430 18.0 62.5 66.8 195 83.90 106.98 0.998 2674 188
430x19 430 19.0 62.5 66.8 195 87.40 111.28 1001 2654 19.0
430x20 430 200 625 66.8 195 90.80 11558 1004 2635 193
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Second

e Elastic Radiqs of Warping Torsional
o i modulus gyration constant constant
Ix ly rx ry Zy
cm* cm? cm cm cm6/10%
37110 5.85 384 9.0 5.05 0.63 111
409.27 6.54 43.0 97 503 0.64 115
446.70 7.31 47.7 103 5.01 0.64 119
48131 815 52.0 109 499 0.65 122
517.81 9.09 56.5 115 497 0.66 126
53593 9.60 587 119 496 0.66 129
606.55 9.89 55.6 13.3 567 072 241
661.09 10.92 616 141 566 073 247
71172 12.03 67.1 149 5.64 073 2.52
764.60 13.25 729 157 562 074 2.60
790.81 13.90 758 16.1 5.61 074 2.64
901.07 15.06 737 183 6.31 0.82 471
939.14 1575 774 188 6.30 0.82 476
101047 1718 84.4 198 628 082 483
1084.33 1875 917 208 627 0.82 495
1120.89 19.57 953 213 626 083 5.02
1157.23 2043 989 218 625 0.83 5.09
1290.48 22.01 952 24.3 6.94 0.91 8.61
1387.89 2386 1038 255 692 091 872
1488.07 25.83 112.7 26.8 691 0.91 890
1537.57 26.87 172 274 6.91 0.91 8.99
1586.73 2794 1216 28.0 6.90 092 9.10
172498 30.05 1242 30.1 723 0.95 11.69
1787.40 3112 120.0 314 757 100 14.83
1854.67 32.30 1254 322 7.56 100 14.94
1921.25 3352 130.8 330 7.56 100 15.06
1987.20 3478 136.2 338 7.55 100 1519
2052.60 36.06 1415 345 755 100 1533
2117.50 37.39 146.8 352 7.54 1.00 15.48
242172 42.80 1492 399 820 109 24.54
259345 4586 162.0 418 819 109 2487
2762.00 4907 1746 436 818 109 2525
292794 52.45 187.0 453 817 109 25.69
321010 57.50 1827 497 8.82 118 39.05
331879 59.39 1902 508 882 118 39.27
353299 6329 205.0 530 882 118 39.77
374356 67.37 2196 S 8381 118 40.34
417543 7568 2208 609 9.45 127 6010
4443.49 8039 2380 635 9.45 127 6072
4706.64 85.27 254.9 66.1 9.45 127 61.45
5342.16 97.86 263.8 737 1008 136 89.86
5506.76 10069 2736 753 1008 136 9025
5669.75 103.58 2834 76.8 1008 136 9068
583126 106.51 2931 783 10.08 136 9115
5977.59 109.44 3019 79.7 10.07 136 91.35
6136.58 112.48 3115 811 10.07 136 91.89
6736.30 124.57 3119 882 10.70 146 131.02
693497 127.98 3231 899 1071 145 13153
713173 131.44 3341 917 1071 145 132.09
7504.42 138.47 3552 95.0 1070 145 13297
7886.99 145.80 377.0 983 10.70 145 134.41
9184.55 172.23 387.8 1121 1164 159 22107
9444.05 176.62 401.0 142 11.64 159 22176
9936.79 185.49 426.5 1185 1164 159 222.83
10440.07 194.68 452.5 1226 11.64 159 22472
1093590 20414 4784 1266 1164 159 22688
1223474 23234 4745 139.7 1257 173 357.80
1287291 243.41 504.7 145.0 1258 173 35896
1352189 25479 5355 150.1 1258 173 361.32
1416053 26645 566.1 1549 1259 173 364.08
1636661 31368 589.9 1747 1350 187 559.02
17189.22 327.65 626.0 180.8 13.52 187 56176
18794.22 356.44 697.1 1925 13.53 186 569.01
19579.84 371.35 7322 1979 1353 186 573.41
20355.95 386.65 767.0 2034 13.52 186 578.26
2112362 402.40 8016 208.6 1352 187 583.53
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BRITISHSTEEL.CO.UK

A | PO Box 1, Skinningrove, Saltburn by the Sea, TS13 4ET, United Kingdom
T | +44(0)1287 593124 E | specialprofiles@britishsteel.co.uk

Care has been taken to ensure that the contents of this publication are accurate, but
British Steel Limited and its subsidiaries and associated undertakings (having the meaning
set out in the Companies Act 2006) do not accept responsibility or liability for errors or
information that is found to be misleading

Copyright British Steel 2018

British Steel Limited is registered in England under number 09438207 with registered office
at Administration Building, Brigg Road, Scunthorpe, DN16 1BP.
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