
Common 
Strengths

(MPa) (ksi)

140 20.304

160 23.205

180 26.105

200 29.006

220 31.907

240 34.807

260 37.708

280 40.608

300 43.509

320 46.410

340 49.310

360 52.211

380 55.111

400 58.012

420 60.9126

440 63.8132

460 66.7138

480 69.6144

500 72.515

520 75.4156

540 78.3162

560 81.2168

580 84.1174

600 87.018

620 89.9186

640 92.8192

660 95.7198

Standard 
Units

Metric 
Units

:

:

:

:

:

:
1. 

2. 

Tolerance Range

** Structural grades common with no microalloy

Expected Hardness Aims

Label Hardness 
(Rb)

Cold 
Roll 
Sheet

CS 55-70

DS 45-60

DDS 40-55

EDDS 30-50

Hot Roll 1006 BorDS 60 max

1006 DS 65 max

1006 TiDS 50-75

1006 CS 55-70

1010 70 max

1010 75 max

1018 80 max

1018 85 max

800-944-3733 



ASTM 
A815, A612

ASTM 
A815, A612

 Requirements (Plain Carbon, HSLA)

Terms

Temper
Pass

(depending on gauge, width), 5.0-15.0% reduction, ensures 

Handy Coil Formulas (Standard Units)
Coil Linear Footage = coil weight / (gauge * width * 3.3996)

Piece Weight = (0.2833 * gauge * width * length)

Pounds / Inch Width = coil weight / coil width

High Strength 
Steel Sheet

YS, TS, and Elongation are 
mins. only, no Rb spec

Label Description

XLK / F
10 points 
between YS 
and TS

YLK / F
15  

 YS 
and TS

ZLK / F
20  
between YS 
and TS

F vs. K

Ca added 
for inclusion 
control - extra 
formability

45 HSLA

J1392

Discontinued 
SAE spec. 
- tighter 
chemistry for 
automotive only

J2340
New version 
SAE J1392 with 
max limit for YS

ASTM 
HSLA’s

Reffered to as 
Grade 50, 60, 
etc. “F” means 
formable

Standard AISI Edges

No. 1
Square 
Edge

No. 1
Round 
Edge

No. 3
Slit 
Edge

No. 4
Round
Edge

No. 5
De-burred
Edge

No. 6
Square
Edge

No. 

Edge



Fractions ∙ Decimals ∙ Millimeters
Decimal Millimeters

0.0156 0.397
0.0313 0.794
0.0469 1.191
0.0625 1.588
0.0781 1.984
0.0938 2.381
0.1094 2.778
0.1250 3.175
0.1406 3.572
0.1562 3.969
0.1719 4.366
0.1875 4.763
0.2031 5.159
0.2188 5.556
0.2344 5.953
0.2500 6.350
0.2656 6.747
0.2813 7.144
0.2969 7.541
0.3125 7.938
0.3281 8.334
0.3438 8.731
0.3594 9.128
0.3750 9.525
0.3906 9.922
0.4063 10.319
0.4219 10.716
0.4375 11.113
0.4531 11.509
0.4688 11.906
0.4844 12.303
0.5000 12.700
0.5156 13.097
0.5313 13.494
0.5469 13.891
0.5625 14.288
0.5781 14.684
0.5938 15.081
0.6094 15.478
0.6250 15.875
0.6406 16.272
0.6563 16.669
0.6719 17.066
0.6875 17.463
0.7031 17.859
0.7186 18.256
0.7344 18.653
0.7500 19.050
0.7656 19.447
0.7813 19.844
0.7969 20.241
0.8125 20.638
0.8281 21.034
0.8438 21.431
0.8594 21.828
0.8750 22.225
0.8906 22.622
0.9063 23.019
0.9219 23.416
0.9375 23.813
0.9531 24.209
0.9688 24.606
0.9844 25.003
1.000 25.400

1/64
1/32

3/64
1/16

5/64
3/32

7/64
1/8

9/64
5/32

11/64
3/16

13/64
7/32

15/64

17/64
1/4

9/32
19/64

5/16
21/64

11/32
23/64

3/8
25/64

27/64

29/64

31/64

13/32

15/32

7/16

1/2
33/64

17/32
35/64

9/16
37/64

19/32
39/64

5/8
41/64

21/32

11/16
45/64

23/32
47/64

3/4
49/64

25/32
51/64

13/16
53/64

27/32
55/64

7/8
57/64

29/32
59/64

15/16
61/64

31/32
63/64

1

43/64

Fraction Length Conversion Table
Fraction Inches Millimeters Fraction Inches Millimeters

1/64 0.0156 0.397 3/64 0.0469 1.191

1/32 0.0313 0.794 5/64 0.0781 1.984

1/16 0.0625 1.588 3/32 0.0938 2.381

1/8 0.1250 3.175 5/32 0.1563 3.969

1/4 0.2500 6.350 3/8 0.3750 9.525

1/2 0.5000 12.700 5/8 0.6250 15.875

Common Coil Imperfections
Description Possible Cause(s)

Burrs An edge condition inherent to the metal 
slitting process.

A dull knife.

The horizontal knife clearance is too tight or too loose. 

The vertical knife clearance is set too deep.

Camber Deviation of a side edge from a straight 
edge. Measurement is taken by placing 
a straight edge on the concave side of 
a sheet and measuring the distance 
between the sheet edge and the straight 
edge in the center of the arc. Narrow 
slits are more likely to display camber.

A defect in the master coil.

Too much or too little tension in the slitter.

Coil Set Metal strip exhibits a curvature in the 
direction of its length. 

A defect in the master coil.
Fibers on one of the surfaces of the strip have been 
stretched longer than the opposite surface. The strip 
curves towards the side having shorter fibers and the 
difference in fiber length is caused by winding the coil 
too tight.

Cross Bow Curvature across the width of the strip. A defect in the master coil. 
Too much overlap (vertical clearance) in the slitter. 
Stripper rings are the wrong size - male rings too big or 

female rings too small.

Edge Waves Wavy vertical edges. A defect in the master coil. 
Poor stripper ring practices. If the stripper ring ODs are 
too small, the knives must be lowered to overcome 
slippage. If the rings are too big, the metal will become 
stretched at the edges. The rings not being parallel will 
also contribute to edge wave.

Inclusions Impurities inherent to the steel making 
process.

Impurities are trapped in the solidifying steel.

Knife Marks Marks on the surface of the strip. Poor stripper ring practices. Propper stripper ring 
practices include utilizing male and female rings of 
different sizes, colors, and hardnesses. Size and 
hardness are not absolute constraints and may vary 
from machine to machine. The size should vary from 
one metal and thickness to another.

Rollmarks Indentations or depressions on the 
surface of the coil. Foreign materials on the work rolls.

Scale Oxide of iron that forms on the surface 
of steel after heating. Inadequate descaling or pickling.

Scratches Shiny - damage occured after pickling.
Dull - damage occured prior to pickling. Can be caused in hot rolling mill, annealing and 

pickling line, cold rolling mill, or skin pass line.

Skin 
Lamination

Cracks, folds, and tears in the coil 
surface.

Occurs in the mold when cooling of the steel 
is insufficient. Lamination can also occur due to 
misalignment of the supporting rolls around the caster 
mold, causing mechanical damage and/or compression of 
the shell, entrapping inclusions in the underlying steel 
structure. These mechanical causes can result in voids of 
segreation that will eventually become surface 
imperfections.

in mm

Camber Calculator
(D2 * C) / (d2) = Camber

D = Length unknown camber
C = Camber known length
d = Length known camber

Example

0.125 Camber in 6.0”
How much camber in 8.0”?

(82 * 0.125) / 62 = 0.222” 



Cold Roll Strip Temper Designations
Label Description Hardness (Rb) Purpose

No. 1 Full Hard 84 min Flat working only

No. 2 ½ Hard 70-85 90° Bends perpendicular to rolling 
direction

No. 3 ¼ Hard 60-75 180° Bends, Limited Form, Draw

No. 4 Skin Rolled 65 max Deep Draw, 180° Bends (any direction)

No. 5 Dead Soft 55 max Nonexposed steel susceptible to 
stretcher strain

Zinc Additions

Coating 
Specs:

Single Spot 
Requirements (in)

Triple Spot Avg. 
Requirements (in) Zinc + 

(in)Each Side Total Each Side Total
Min Max Min Max Min Max Min Max

ASTM 653 Requirements

G01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0000

G30 0.07 0.50 0.25 0.75 0.10 0.40 0.30 0.60 0.0005

G40 0.10 0.60 0.30 0.85 0.12 0.50 0.40 0.80 0.0007

G60 0.15 0.80 0.50 1.25 0.20 0.75 0.60 1.15 0.0010

G75 0.20 0.90 0.65 1.40 0.26 0.85 0.75 1.30 0.0013

G90 0.26 0.95 0.80 1.50 0.32 0.90 0.90 1.40 0.0015

G115 0.30 1.10 1.00 1.75 0.40 1.05 1.15 1.65 0.0020

G140 0.35 1.25 1.20 1.95 0.48 1.20 1.40 1.85 0.0024

G165 0.40 1.35 1.40 2.20 0.56 1.30 1.65 2.10 0.0028

G185 0.50 1.60 1.60 2.45 0.64 1.50 1.85 2.35 0.0031

G200 0.50 1.85 1.80 3.00 0.72 1.80 2.00 2.90 0.0034

G210 0.55 2.00 1.80 3.10 0.72 1.90 2.10 3.00 0.0036

G235 0.60 2.20 2.00 3.25 0.80 2.10 2.35 3.35 0.0040

A01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0000

A25 0.07 0.40 0.20 0.65 0.08 0.35 0.25 0.65 0.0004

A40 0.10 0.60 0.30 0.85 0.12 0.50 0.40 0.80 0.0007

A60 0.15 0.80 0.50 1.25 0.20 0.75 0.60 1.15 0.0010

UL Requirements
G60UL 0.20 0.70 0.50 1.25 0.24 0.60 0.60 1.15 0.0010

G90UL 0.32 0.80 0.80 1.50 0.36 0.75 0.90 1.40 0.0015

Ordering Substrate
Customer Min Gauge - Zinc Addition = Min Substrate Gauge

Example Customer Order: 0.098” Min, G90
0.098” - 0.0015” = 0.0965” Min Substrate Gauge

Scan the Worthington QR code to learn more!

Worthington Steel
Customer Claims Policy

Worthington Industries is committed to the highest 
quality steel processing and to serving our customers to 
100% satisfaction while encouraging and maintaining 
continuous improvement through leadership and 
employee involvement.

Our goal is to ship product with zero defects to our 
customers every time. We believe our people, systems, 
and processes produce quality that is superior to other 
steel suppliers in the marketplace.

When a problem arises, Worthington will make every 
effort possible to address the situation in a timely 
manner in order to resume shipment of high quality 
product. Worthington expects to receive sufficient 
evidence (samples, Photographs, etc.) of the defective 
material so that we can determine the root cause and 
formulate corrective actions at our plant.

When Worthington agrees that steel supplied is 
defective, we accept liability for the price of the steel 
plus applicable inbound freight. We expect customers to 
work with us to minimize overall cost when a rejection is 
necessary, just as we work with our suppliers in similar 
situations.

When defective material is scrapped at a customer’s 
plant, Worthington expects to receive scrap credit at the 
prevailing scrap price, less a reasonable handling 
charge. We are willing to work with the customer to find 
buyer who will pay a competitive price for our scrap, 
thereby reducing the overall cost of claims to our supply 
chain.

Worthington does not accept liability for administrative, 
downtime, sorting, or other charges that are beyond the 
value of the steel involved in a claim.

Worthington does not accept claims for obsolete 
material that is over one year old.




