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Introduction to Steel Production
— Comparison between Integrated and Electric Arc Furnace Mills

American Plate and Structural Steel Mills

Determination of Bridge Plate Capabilities

— SSAB Americas Bridge Plate Capabilities

From Inquiry to Shipment — How a Bridge Plate Order Happens
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Basic Steps in Steel Production == —MBlate_ Coojed Prate
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2. Ladle Metallurgy [M< 8. Steckel mill 3a. May .requwe additional : 23. Blast and Paint
/7 Furnace N processing: Q&T, cold rolled, etc. | in Mobile
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Blast Furnace Process — Convert iron ore |nto plg iron

___——Iron ore,

and coke

blast
furnace

leestone hot air

limestone,

COke (C) Ipact.com
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Pig Iron 5% C
Most Steel < 0.4% C)
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Basic Oxygen Furnace (BOF) — Convert pig iron into steel

(f Refine liquid pig iron (5% C)
| into steel (0.02 — 0.40% C)
Coolantin - »Fumes Uusing O, to remove carbon:
L out - C+0,—-CO,

C+1%0,— CO

Also add steel scrap (25%),
Flux (Lime) and Alloys

: N 1 N - BF-BOF steelmaking
e R =; T o accounts for 5.5% of

; !
i e world CO, emissions
Gas .
| space * Cement production
: | Il Molten accounts for 5 - 7%
A g SRS slag + SSAB - HYBRIT (2026)
: . Molt ici
Ladlge Dh arging . | - c?n en use C free electr|_0|ty
N Pt e and H to reduce iron ore
DI ifon into BOE to steel
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Electric Arc Furnace (EAF) — Melt steel scrap to liquid

Refined scra

ower cable

Graphite electrodes
/ p

\£ Additions chute

Furnace Refractory lining
roof
water Combined lance
% cooled and burners
N Refractory lining
N ‘ 4 hn e Slag
EAF Charge Based on Density and Steel and
Residual Element Content Scrap Steel tap
Cu Cr Ni Mo
Pig Iron 0.01 004 005 0.01
Shredded 025 009 009 0.02
#1, #2 Heavy 0.40 013 0.13 0.03 Ladle var
Turnings 0.30 0.33 0.33 0.11

Other Inputs: Carbon (recycled tires),
Lime, Electricity (focus on C free)
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Electric Arc Furnace
Scrap Bucket Charging In Operation (Melting)

“S=Sourcewww.cascadesteel.com/manufacturing_process.aspx
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Steel refining to obtain final composition

Ladle Metallurgy Furnace Vacuum Tank Degasser

Aditions el Heat shield
Fume offtake chute Ladle
Furnace roof
(water cooled) Yy —
chamber Argon
inlet

Vacuum
connection

Ladle

k. . Slide gate . Porous plu
" Safety allumi plug
Make alloy additions and remove valve  daphragm

sulfur to obtain final chemistry Remove Hydrogen and control nitrogen

Source: www.coruseducation.com
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Comparison of Steelmaklng Routes

Electric Arc
Furnace

Recycled Steel
Scrap

Melt scrap to
molten steel. :
Remove impurities :
(P). Add alloys at

tapping.
Blend various Scrap and
-  types based
: on residuals EAF
Blast Furnace andf=i Recycled :
BOF ! Steel ¥
/Basic Oxygen

Furnace

Produces molten steel
from pig iron (removes

Blast Furnace
Produces molten pig
iron from iron ore
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C). Initial alloy addition. :

Ladle Metallurgy
Furnace

Vacuum Tank
Degasser
(optional)

-- Remove
Make final alloy dissolved
additions, remove S, / gases
control temperature / (N and H)
U4
V4

Steel Ladle

H holds 1 Heat

A heat is the smallest unit of
a grade chemistry

Ladle transports Heat to Caster

SSAB



Continuous Casting - Molten Heats are cast into solid steel slabs

Mold sets slab thickness and width:

Ladle Molten « All slabs are the same thickness
Steel « Slab widths vary from 40 to 124 in.
SEN * Tundish maintains steel flow to mold
Tundish\ i i
N while changing ladles
rormerged Bntgy Nozzle « Must stop caster for width and

significant grade/chemistry changes
Meniscus « Cast Sequence is a series of heats

Torch cuteff  CaSt together without stopping the
Support roll Point | caster
Spray Solidifying ,"
Cooling Shell |
Metallurgical |
Strand

iSIab cut Slabs: typically 5 -7 per Heat

B. G. Thomas, Encyclopedia of Advanced Materials, Vol. 2, 2001, p. 8

2021-10-26 SSAB
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Continuous Slab Casting

Ladle Molten
Steel

Tundish

Submerged Entry Nozzle

Mold
T I Meniscus
]I_Dlgz:d' Torch Cutoff
Support roll Point \r
|
|
Spray Solidifying ['I
Cooling ~—( Shell
= Metallurgical

e Length
& A K Strand

Tundish

A 0] d‘ TN N ,l.' 8

B. G. Thomas, Encyclopedia of Advanced Materials, Vol. 2, 2001, p. 8
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Primetals Technologies (primetals.com)
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Other Steel Casting — Blooms and Billets

vizagsteel.com sms-group.com)
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Reheating and Rolling

Rolling Mill: reduce the slab to the ordered
thickness and develop the specified

properties during rolling and cooling

it
ORIGINAL
GRAINS GRAINS

/ NEW GRAINS NEW GRAINS
FORMING GROWING

R
N
SN A=
V6 24a%b .

Reheat Furnace: heat slab to proper rolling
temperature 2100 — 2350°F

RECRYSTALLIZATION
COMPLETE
(NEW EQUIAXED GRAINS)
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Rolling slabs into plates Note: an
individual slab

can be rolled to
any thickness
within the mills
capability and is
the smallest
quantity that can
be rolled to a
given gauge

Schematic of single stand 1
reversing rolling mill

reduction of 6” slab to as-

rolled 3” plate

In this example a 36 ft. slab 3
would be rolled into a 72 ft.

O lQ QTQ Ol@

plate. At the thinner gauges O

< N 4
much longer plates would O
be rolled from the same O
slab, which would take 5
additional rolling passes: 8
2” — 108 ft.

- ]

1"~ 216 ft. 0 6
V2" — 432 ft.
Va' - 864 ft. 7 Q)

j

3,5 - 1152 ft.
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Plate Hot Rolling Mill

Reduce the 6 - 10 in. slab to the ordered thickness, develop required properties

—, Coiled plate

; » _ ”»
Reversing 2 (37167 - 5/87)

Steckel mill

Runout table

(water cooling) Discrete plate

(3/16” - 47)

Reheated
slab

* Reduce slab to final
thickness, typically
3/16” to 3”

 Some specialty
mills produce plate
12” thick or greater

Guaiom - eleie
Heat Treat Line

‘Normalized Heat treated
As quenched plate (3/16” - 3”)

*Quench and temper
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Finishing and Shipping
Level, cool, inspect, shear/burn, stencil Plate Bundle Stack

discrete plate to ordered size, and test Conveyer Cooling
mechanical properties and CVN heavy Plate

Cold Leveler
Static

Hot Leveler

Discrete Disc-Type
plate from Cooling Bed
Rolling Mill

\

MN DOT - ACEC | NSBA Steel Bridge 2021-10-26 17 SSAB
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Structural Plate Availability

Cleveland - Cliffs
Burns Harbor >

Cleveland - Cliffs
4 Coatesville &
C ke

onshohocken




Structural Shape Availability

SSAB



SSAB — Americas Plate Production Mills
» Scrap-based Electric Arc Furnace (EAF)

» Capacity of 1.25 million tons

» Capable of casting slabs from 60-120/123"
wide for immediate in-line rolling into discrete
plate

» Steel scrap can be converted to finished plate
in a matter of hours

Montpelier, 1A (1997)

Mobile, AL (2001)
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Determination of Plate Dimensional Capabilities

Physical mill limitations

Width range - set by caster and rolling mill

Length — set by shipping bay length

Weight — set by shipping crane capacity

Thickness — set by slab thickness and reduction ratio

— Minimum of 2:1

Heat treated plate may have additional dimensional /

weight restrictions
Sampling and end cut loss

If plate can be sheared inline — no sample loss

Thicker plate must be torch cut off-line, lose 24” for 1
sample, 36" for 2 samples

Metallurgical limits to meet properties
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SSAB ASTM A709 Bridge Plate Capabilities

A709-36, 50, 50W, HPS-50W
3/16 — 3” non-fracture critical

3/16 — 2" fracture critical (anticipate increasing thickness to 3”)
Lengths up to 102 ft.

Width: Montpelier 72" to 120", Mobile 72" — 123"
Max weight 73,000 lbs.

A709 HPS-70W

11/16 — 2” non-fracture critical & fracture critical
Lengths up to 100 ft. (11/16 — 1.25%)
Lengths up to 92 ft. (1.25" — 2.0")

MN DOT - ACEC | NSBA Steel Bridge Forum 2021-10-26 22

SSAB



SSAB Americas ASTIM A709fA709M Structural Steel Plate for Bridges A709-50 & 50W Non Fract Critic Product Capability Brochure 2018 02 05 Page |5 of 9

Maximum

Ordered Plate Width (in.)
Plate Length
iill.l 72 73 74 75 76 7 78 79 B0 81 B2 83 B4 B5 B6 87 88 B9 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
38" | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224
7/16™ | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
1/2" | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1274 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224
of16" | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
58" | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
11/16"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
3fa" | 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1224 1224 1224 1224 1334 1224 1224 1224 1224 1324 1224 1224 1224 1234 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224
13/16"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
= | 7/8~ | 1224 1224 1224 1224 1224 1224 1224 1224 1224 12724 1224 1224 1224 1224 1224 1274 1374 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1274 1324 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1124 1224
£ 1" 1224 1224 1224 1224 1224 1224 1224 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1234 1324 1224 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1234 1234 1224 1224 1224 1324 1224 1224 1224 1224
ﬁ 1-1/8"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1224 1224 1224
% 1-1/4"| 1224 1224 1224 1224 1224 1224 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
E 1-3/8"| 1224 1224 1224 1724 1224 1224 1224 1274 1224 1274 1724 1224 1224 1224 1224 1224 1274 1224 1124 1224 1274 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224
E 1-3/2"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
& |1-5/8"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224
g 1-3/4"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1224 12724 1224 1224 1224 1224 1224 1224 1224 1224 1324 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1234
| 1-7/8"| 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224| 1200 1200 1200 1200 1191 1180 1170 1159 1149 1139 1130 1120
5 2" 1224 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1274 1224 1224 1234 1224 1224 1224 1224 1224 1224 1224 1224 1224 1224 1214 1203 1182] 1157 1146 1135 1135 1115 1105 1095 1086 1076 1067 1058 1049
2-1/8"| 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1187 1175 1164 1152 1141 1130 1119 1108 1098 1087 1077 1067 1058 1048 1039 1029 1020 1011 1003 994 985
2-1f4"| 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1193 1180 1168 1155 1143 1132 1120 1109 1098 1087 1076 1066 1055 1045 1035 1026 1016 1007 997 988 98B0 971 962 OS54 046 937 929
2-3/8"| 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1154 1180 1167 1154 1141 1129 1117 1105 1093 1082 1071 1060 1049 1039 1028 1018 1008 998 989 980 970 961 952 944 935 927 918 0910 902 B94 887 879
2-1/2"| 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1187 1173 1159 1146 1133 1120 1107 1095 1083 1071 1060 1049 1037 1027 1016 1006 995 985 976 966 957 947 938 929 921 912 904 895 8RB7 B73 B71 BG4 BS6 B49 B4l 834
2.5/8"| 1200 1200 1200 1200 1200 1200 1200 1200 1200 1187 1172 1157 1143 1130 1116 1103 1090 1078 1066 1054 1042 1030 1019 1008 997 987 977 966 957 947 937 928 919 910 901 B892 B84 E76 867 859 852 844 E36 E29 821 B14 B8O7 800 793
2-3f4"| 1200 1200 1200 1200 1200 1192 1176 1161 1146 1132 1117 1104 1090 1077 1064 1052 1040 1028 1016 1005 993 982 972 961 951 941 931 921 0912 0903 894 885 876 867 859 851 843 835 827 819 812 804 797 790 783 776 769 763 7S6
2-7/8"| 1200 1200 1186 1170 1154 1139 1124 1109 1095 1081 1068 1055 1042 1029 1017 1005 593 982 971 960 949 930 928 918 909 B899 890 B8B0 B71 BG62 BS54 845 837 829 821 §13 805 797 790 783 775 768 761 755 748 741 735 728 722
I 1168 1151 1135 1120 1105 1090 1076 1062 1049 1035 1022 1010 997 985 974 0962 951 940 929 919 909 B899 880 879 870 861 852 843 B34 B26 B17 809 801 793 785 778 770 763 756 749 742 735 729 722 716 709 703 697 691
Aceusl Mats Ordered Plate Width (in.}
Weight

(tons) 72 73 7475 76 77 78 79 80 Bl 82 83 84 B85 86 87 a8 89 9 91 92 9 9 9 9 97 5 9% 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
3/8" 47 48 48 49 49 50 51 51 52 53 53 54 55 55 56 57 57 58 59 59 60 61 61 62 62 63 64 64 65 66 66 67 6B 68 69 70 vO 71 72 72 73 74 74 75 75 7T6& 77 77 78
/16" 55 55 56 57 5B 5B 59 60 61 62 62 63 64 65 65 66 67 68 68 69 70 71 71 72 73 74 74 75 76 77 77 78 79 B0 BO B1 B2 83 84 84 BS5 BH6 B7 87 88 B89 90 90 9l
12" 62 63 64 65 66 67 6B 69 68 70 71 72 73 74 TF5 75 V6 77 78 79 8O 8B1 B2 82 83 84 85 86 87 88 8% 89 90 91 92 93 54 95 95 96 57 98 99 100 101 102 102 103 104
9/16™ 70 71 7: 73 74 75 76 777 78 78 80 81 82 83 84 85 86 B7 BB B9 90 91 92 H53 94 95 96 957 98 99 100 101 102 103 103 104 105 106 107 108 109 110 111 1127 113 114 115 116 117
5/8" 78 79 80 81 82 B4 B85 86 B7 B8 B89 90 51 92 93 94 95 97 S8 99 100 101 102 103 104 105 106 107 108 110 111 112 113 114 115 116 117 118 119 120 121 123 124 125 126 127 128 129 130
11/16"| 86 87 88 B89 91 92 93 94 95 97 98 99 100 101 103 104 105 106 107 109 110 111 112 113 115 116 117 118 119 1231 122 123 124 125 126 128 129 130 131 132 134 135 136 137 138 140 141 142 143
34" 94 95 96 98 0992 100 102 103 104 105 107 108 105 111 112 113 115 116 117 118 120 121 122 124 125 126 128 129 130 131 133 134 135 137 138 139 141 142 143 144 146 147 148 150 151 152 154 155 156
13/16"| 102 103 104 106 107 109 110 311 113 114 116 117 118 120 121 123 124 126 127 128 130 131 133 134 135 137 138 140 141 142 144 145 147 148 149 151 152 154 155 157 158 159 161 162 164 165 166 168 169
7/8" | 109 111 112 114 115 117 118 120 121 123 125 126 128 129 131 132 134 135 137 138 140 141 143 144 146 147 149 150 152 153 155 156 158 159 161 162 164 166 167 169 170 172 173 175 176 178 179 181 187
m 125 127 128 130 132 134 135 137 139 141 142 144 145 148 149 151 153 154 156 158 160 161 163 165 167 168 170 172 174 175 177 179 181 182 1B4 186 187 189 191 193 194 196 198 200 201 203 205 207 208
1-1/8"| 141 143 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182 184 185 187 189 191 193 195 197 199 201 203 205 207 209 211 213 215 217 219 221 223 225 226 228 230 232 234
1-1/4"| 156 158 161 163 165 167 169 171 174 176 178 180 182 184 187 189 191 193 195 197 200 202 204 206 208 210 213 215 217 219 221 223 226 228 230 232 234 236 239 241 243 245 247 249 252 254 256 258 260
1-3/8"| 17.2 174 177 179 181 184 186 189 191 193 196 198 200 203 205 208 210 212 215 217 220 222 224 227 229 231 234 236 239 241 243 246 248 251 253 355 258 260 263 265 267 270 272 274 277 279 282 284 28§
187 190 193 195 198 200 203 206 208 211 213 216 219 221 224 226 229 232 234 237 240 242 245 247 3250 253 255 258 260 263 266 268 271 273 276 279 281 284 286 289 292 294 297 299 302 305 307 310 312
15/8"| 203 206 209 212 214 217 220 223 226 228 231 234 237 240 243 245 248 251 254 257 259 262 265 268 271 274 276 279 282 285 288 291 293 296 299 302 305 307 310 313 316 319 322 324 327 330 333 336 338
1-3/a"| 219 222 225 228 231 234 237 240 243 246 249 252 2355 258 261 264 267 270 273 276 279 282 286 289 292 1295 398 301 304 307 310 313 316 319 322 325 328 331 334 337 340 343 346 349 352 355 358 361 364
1.7/8"| 234 238 241 244 247 251 254 257 260 264 267 270 273 277 280 283 286 290 293 296 299 303 306 309 312 316 319 322 325 329 332 335 338 342 345 348 351 348 351 354 357 358 358 358 358 358 357 357 357
2" 250 253 257 260 264 267 271 274 278 281 285 288 292 295 299 302 305 309 312 316 319 323 326 33.0 333 337 340 344 347 351 354 358 361 364 365 365 365| 358 358 357 357 357 357 357 357 357 357 357 357
2-1/8"| 260 264 268 271 275 278 282 3286 289 1293 297 300 304 307 311 315 318 322 325 3290 333 336 340 344 347 351 354 358 358 358 358 358 357 357 357 357 357 357 357 357 357 357 357 357 357 357 356 356 356
2-1f4"| 276 279 283 287 291 295 299 302 306 310 314 318 327 325 329 333 337 341 345 348 352 356 358 358 358 358 357 357 357 357 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 396
2-3/8"| 291 295 299 303 307 311 315 319 323 327 331 335 339 344 348 352 356 358 358 358 358 357 357 357 37 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 356 356 355 355 IS
2-1/2"| 306 311 315 319 323 328 332 336 340 345 349 353 357 358 358 358 358 357 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 356 356 355 355 355 355 355 355 355 355 355
25/8"| 322 326 331 335 339 344 348 353 357 358 358 358 357 357 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 356 355 355 355 355 355 355 355 355 355 355 355 354 354 354
2-3/4"| 337 342 346 351 356 358 358 358 358 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 356 355 355 355 355 355 355 355 355 355 355 355 354 354 354 354 354 354 354 354
2-7/8"| 352 357 358 358 358 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 356 355 355 355 355 355 355 355 355 355 355 354 354 354 354 354 354 354 354 354 354 353 353 353
" 358 358 357 357 357 357 357 357 357 357 357 357 356 356 356 356 356 356 356 356 356 356 355 355 355 355 355 355 355 355 355 354 354 354 354 354 354 354 354 354 354 353 353 353 353 353 353 353 353

Plate length and weight limits: Maximum plate length 1224 in., maximum plate weight 73,000 [bs, end crops and sample can be sheared inline. Maximum plate length 1200 in., maximum plate weight (73,000 Ibs - 24 in. of product foss), end crops and samples may/must be torch cut off line.

Ordered Plate Thickness (in.)
I
=
~
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The Bill of Materials (BOM), Inquiry, and Quote

1. Bridge Fabricators rationalize the flanges, webs, splice plates,
stiffeners, cross frames and other bridge components into B.O.M. to

send to mills.
a. Fabricator adds width allowances for kerf and mill camber (3 — 47)

b. B.O.M. can vary by fabricator

2. Mill determines capability to produce (grade, thickness, length, etc.)

3. Mill rationalizes B.O.M into heats, slabs, and plates to be produced.
This may be different than the original B.O.M. (Ex: offering 96" wide

for 93" wide)
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Example: Mill technical review of bridge inquiry

» Inquiry for A709-50T2 585 tons
» Rationalize inquired widths to “more producible” widths
» Determine percentage over inquired weight

Steel | Steel
Mil's | Mill's
offered |offered
width | width
item | pcs | width |gauge| ft in |length | tons tons
1 12 | 74 10.625] 90 8 1088 [856| 74 | 856
2 12 | 74 10.625| 94 0 | 1128|887 | 74 | 887
3 24 | 74 |0625| 64 4 | 772 [1215] 74 | 1215
4 2 |/98 | 075] 90 | 8 |1088]22.7] 108 | 25.0 "
6 | 2 [Loga | 1 | 9 | 8 11088302/ 108 | 333 |
7 6 90 | 1.75 | 94 0 | 1128 [151.1] 90 | 151.1
8 3 74 1075 | 85 6 | 1026 [242 | 74 | 242
9 3 74 | 075 | 43 0 | 516 [122] 74 | 122
10 3 74 1 85 6 | 1026 [323| 74 | 323
11 3 74 1 43 0 | 516 [16.2] 74 | 18.2
584.7tons  590.1 tons
0.92% over weight_|
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From Inquiry to Shipment — How a Bridge Order Happens

4. Sales develops pricing based on current market, consist of base
price (A36) plus adders for grades, testing, dimensions, etc.

5. Offer for B.O.M. (rationalized) with pricing and current lead time
summited to customer.

a. Lead time a function of market, current mill capacity, etc.

6. Customer accepts offer, becomes an order.
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Inquiry to Shipment — How a Bridge Order Happens (cont’d)

7. Mill puts order into melting/casting schedule to
maximize efficiency
a. Based on chemistry. A709-50/50W have multiple
chemistries depending on product thickness.

b. Based on width. Caster has limited or no ability to
change width on the fly. 1207, 96", and 72" will all be
cast at different times (sequences).

8. Mill puts order into rolling schedule to
maximize efficiency.

a. Based on thickness, grade and width.

b. After rolling plates are cut to order, sampled and
tested https://www.bloombergquint.com/business
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Inquiry to Shipment — How a Bridge Order Happens (cont'd)

9. Plates are shipped to customer via rail or truck.
a. Rail more efficient, larger, longer loads.
b. Truck faster.

10. Aim: on time delivery (88%).

a. All orders delivered with in 4 weeks of aim.
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Want to learn More?
» Mill Tours (post COVID) 13 e
» Steelmaking Seminars/Webinars xﬁf W L iR
» Provide PDHs 5

» Contact:
— David Stoddard
David.Stoddard@ssab.com
— Tony Peterson
Peterson@aisc.org
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