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GLOSSARY OF CARBON STEEL SHEET AND STRIP TERMS

1. SCOPE:

terms.

Many of
uncoate
applyin
to unco
common

Aging:
low car

This gl¢

reported in SAE J810, J763, J877, J863, J403, and J1562:

The glossary serves to supplement information and.photograph

the terms listed apply only to hot-dipped Zinc-coated produc
products. The letter C following the term identifies a te
to coated materials, while the letters “NC identify a term %
ted materials. HWhere no identification is provided, the te

o both.

A term applied to changes in' physical and mechanical propert

Anneali
anywher
from re

Arc _(C)
transve

AnnealiI:_%order (NC): See Oxidized Surface. (See also SAE J810.)

Band Mar

Stain (NC): Al discoloration on annealed material which may occur

2 on the sheet (usually lighter than annealing border). It 1
tidue, or oxidation, during annealing.

A narrow curved pencil-like line in the coating running
rsely approximately 2 in from each edge of the strip.

pssary is intended to provide engineers, metallurgists;”and production
personngl with uniform definitions of commonly used carbon.sheet and

on steel that occur with*the passage of time. (See SAE J763.

strip

w

ts or to
m

pplying
m 1S

jes of

esults

externa

and storing.

@ Batch Annealing: See Box Annealing.

'k \VAn indentation caused by the packaging band resulting frjom
t lengtt il | in handli

transit,
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2.

GLOSSARY: (Continued)

Beads (C): Small lumps in the coating surface. Particles of dross picked up
in the coating or iron oxide particles imbedded in the strip surface from the
furnace hearth roilts.

Black Spots (NC): Carbonaceous deposits caused by tightly wound areas in a
coil not being exposed to the circulating gases during open coil type
annealing. This condition is aggravated by poor strip shape.

Blank: A flat piece of sheet steel produced in blanking dies or by chearing
for an identified part. The blank is usually subjected to further: press
operatigns.

Blanking: Cutting desired shapes out of flat sheet.

Blister] A small raised area on the surface resulting from the expagsion of
gas condentrated at a subsurface inclusion. May occur, ‘as isolated szots, but
often fqund in longitudinal streaks.

Box_Anndaling: The process of softening steel by\heating coils or stacks
of sheefls slowly in a closed container, through which, in most cases| a
controllled atmosphere is circulated to preventyoxidation during the heating
and coolling cycle. The time required may vary from one to several days.
(See SAH J415.)

Breaks: | Creases or ridges usually in@untempered" or in aged material where
the yielld point has been exceeded. "Depending on the origin of the break, it
might bg termed a c¢rossbreak, a ceil break, an edge break, a sticker |break,

etc. (See SAE 1810.)

Bright Annealing (NC): Annealing in a protective atmosphere to prevent
discolonation of the surface.

Bright Hinish (NC): ‘AJhigh quality finish produced on sheets by rolls which
have bedn ground and polished. Suitable for electroplating.

Buckles: A series of waves in sheets which are ordinarily transversg to the
directi%n of_rolling. (See SAE J810.) In formed panels, "excess mefal" in

the form ofwrinkles, kinks, or folds.

Buildup (C): Localized lineal areas showing a difference in cross-sectional
contour during coiling. Usually occurs on the edges of the strip.

Camber: Deviation from a straight edge, usually referring to the greatest
deviation of the concave side edge of a shee@ or strip from a straight line.
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GLOSSARY: (Continued)

Capped Steel: This is a type of steel with characteristics similar to those
of rimmed steels, but to a degree intermediate between those of rimmed and

semikill

ed steels. It can be either mechanically capped or chemical

1y capped

when the ingot is cast, but in either case the full rimming action is

stopped,

Carbon Edge (NC):

resulting in a more uniform composition than rimmed steel.

Carbonaceous deposits in a wavy pattern along the

the shee

t or coil. (See also Snaky Edges.)

edges of

Chatter:
rolling
having 1
appear.

Checked
(See als

Coil Bre
directia
sheet.

Coil Wel
J810.)

Cold Rol

A series of lines uniformly spaced appearing transverse o
direction usually resulting from material being rolled on“un
oose bearings. Results in a slight thickness variatiom-wher

Edges: Sawtooth edges seen after hot rolling and/or” cold ro
o Ragged Edge in SAE J810 and Sawtooth Edge in-this report.)
aks: Creases or ridges which appear as parallel lines acros
n of rolling and which generally extend across the width of
(See SAE J810.)

d: A joint between two lengths of metal within a coil. (Se

led Sheets (NC): A product produced from a hot rolled pickl

which ha
resultin

most common applications.

surface,
compared

Continug
controll
Temperati
properti
continug

Continug

s been given substantial cold reduction at room temperature.
g product usually requires—further processing to make it sui
The ~ysual end product is characterized by
greater uniformity An-thickness and improved mechanical pro
to hot rolled sheet:

us Annealing: (The process of passing a strand or sheet thro
ed atmosphere_furnace that has both heating and cooling zone

es for the type of steel being heat treated. The time requi
us anpeatling does not usually exceed a few minutes.

the
its
e lines

11ing.

s the
the

e SAE

ed coil
The
table for
improved
perties

ugh a
S

ures, linewspeeds, and cooling rates are varied to obtain the desired

red for

continug

process

Corrugations:

The rapid solidification inherent i
minimizes chemical segregation of the product.

Transverse ripples caused by a variation in strip sha

hot or cold reduction.

Cross Breaks:

Curtains (C):

the appl

See Coil Breaks.

An uneven pattern of the coating resulting from run-b
ied material.

us \Casting: This is a casting technique in which a cast shape is
i i f h he length is

independent of mold dimensions.

n this

pe during

ack of
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2. GLOSSARY: (Continued)

Cut Edge: A mechanically sheared edge obtained by slitting, shearing, or
blanking.

Deep Drawing: An extreme condition of drawing. The term "deep drawing" is
commonly used to describe metal stamping operations which are a combination
of drawing and severe stretching.

Developed Blank: See Finished Blank.

Differential Coating (C): A coated product that has different coatfing masses
and/or|different coating compositions on the two surfaces of the stpel
substrate.

Dimple} A defect resﬁ]ting from foreign matter being mechanically [impressed
into the sheet surface.

Dings:| Accidental impact damage, similar in appearance to dimples.

Drawabjlity: The ability of the sheet steel to‘be formed or drawn finto the
intend¢d end product without fracturing.

Drawing: The shaping of a flat blank into, the desired contour by cpusing the
metal fo flow over a draw ring and round{a punch. The flow of meta]l is
restrajned by sufficient blank holder pressure to prevent buckling.

Drawing Compound:

Drawing Lubricant: A substance‘applied to minimize metal-to-metal fontact
between the sheet metal and the-die. Proper application of the proper
Tubricant can improve flow characteristics of the metal and prevent|scoring,
galling, and pickup on the dies or part.

Ductiljty: The ability of a metal to be deformed plastically witholt
fracturing. (See Formability.)

"E" Fipish: This-designation indicates that the material is to be yised for
an exp¢sed part/requiring a good painted surface. (See SAE J403.)

Earing|(Scalloping): The formation of scallops (ears or marked uneyenness)
around [the top edge of a drawn cup caused by differences in the directional
properties of the sheet metal used.

Edge Break (Side Strain): See Edge Strain. (See also SAE J810.)

Edge Strain: Transverse strain lines of Liider's Lines ranging from 1 to 12
inch in from the edges of the sheet. (See SAE J810.)

Elastic Ratio: The yield point divided by the tensile strength.

@ Electrogalvanizing (C): The electroplating of zinc or zinc alloys upon
jron or steel.
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2. GLOSSARY: (Continued)

{mal

nd Mark: A roll mark caused by the end of a sheet marking the roll during

hot or cold rolling.

l

Entry Mark (Exit Mark): A slight corrugation caused by the entry or exit
rolls of a roller leveling unit.

Finished Blank (Developed Blank): A blank that requires 1ittle or no
trimming after being formed.

Flex Roll: The movable jump roll designed to push up against the sﬂeet as it
passes through the roller leveler. The roll can be adjusted to proquce
varying|amounts of deflection of the sheet up to the diameter.9f the roll.

Flex Rolling: Passing sheets through a flex roll unit to-minimize yield
point efongation so as to reduce the tendency for stretcher strains |to appear
in formjng.

Floppers: Lines or ridges which are transverse to’the direction of rolling

and gengrally confined to the section midway betiween the edges of the coil as
rolled.| They are somewhat irregular and tend.-téward a flat arc shage. (See
SAE J810.)

Fluting] A series of sharp parallel kinkS or creases occurring in fhe arc
when shget steel is rolled formed into.a cylindrical shape. (See SAE J810.)

Formability: The degree to which a~metal can be shaped through plastic
deformation. (See Ductility.)

Forming] The shaping of sheet metal by bending, uniaxial stretching, biaxial
stretching, compression, or by a combination thereof.

Friction Gouges or Scratches: A series of relatively short scratchels
variablg in form or severity. (See SAE J810.)

Full Center: A "fullness" in the center portion of the sheet or strfip.

Galling: Scratches caused by localized cold welding of particles to| the tool
during tlhe ‘forming operation.

Galvannealed Coating (C): Galvannealed sheets are hot dipped zinc-coated
sheets which have been processed to produce a zinc-iron alloy coating. This
product does not have a spangle and is suitable for painting after cleaning.
The alloy produced lacks ductility and powdering of the coating can occur
during forming.
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GLOSSARY: (Continued)

Ghost Lines (NC) (Ghost Welt Lines): Lines running parallel to the
direction that appear in a panel when it is stretched. These lines
be evident unless panel has been sanded or painted.
leveler lines.)

during processing. These breaks result from the bending or sagging
sheets while being handled.

Healed |Over Scratch (NC): A scratch that occurred in an earlier mi
operation and was partially masked in subsequent rolling. It may“oj
during |[forming. (See SAE J810.)

Hot Rollled: Hot rolled sheets are those that are reduced-~to requirg
thickngss at temperatures at which scale is formed and, therefore, ¢
mill ofide.

Hot Rollled, Pickled: The hot rolled product whichchas been pickled
the hotf mill oxide.

Impact [or Recoil Line: The line on a drawn.panel where a change in

occurs.
(2) the
(recoil

Caused by: (1) the transfer of the panel from the die to {
reaction from the blank being pulled sharply through the dr:
>; (3> the impact of the punch_contacting the blank.
Nonmetallic materials #n a solid metallic matrix.

Inclusilons:

Thinning the walls.of deep drawn articles by reducing the
punch and die.

Ironing:
between

Killed |Steel: Steel deoxidized with certain deoxidizing elements,
aluminym, silicon, ett.) The term "killed" is used because such add]
cause the steel to Tie quietly in the mold during solidification. ¢
SAE J877.)

Defects aligned parallel to the worked surface of the
(See SAE J810.)

resultiing from the presence of inclusions.

rolling
may not

(Not to be confused with

Irregular breaks caused by improper handling of sheets

of the

]
hen up

d
rarry hot

to remove

thickness
the punch;
\WW ring

clearance

uch as
tions
See

sheet

hold its shape, may be confused with Oil Canning.

Liider's Lines: See Stretcher Strains.

Luster Finish (NC): A finish produced on ground rolls suitable for
decorative painting and plating with additional surface preparation
forming.

blasted to various degrees of roughness depending upon the end use.

enough to

after

The texture produced on sheets by rolls which have been
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2. GLOSSARY: (Continued)

Mechanical Properties:

The properties of a material that reveal its elastic

and plastic behavior when force is applied, for example, yield strength,
ultimate strength, elongation, hardness, etc.

Mill_Edge: The normal edge produced in hot rolling. This edge is
customarily removed when hot rolled sheets are further processed into cold
rolled sheets.

Minimiz

spangle
solidif

Neckingt

Normal i
transfo
below t
Offal:

0il Can

5 which are obiained by treating the galvanized sheet during
cation of the zinc to restrict the normal zinc spangle formg

Reducing the thickness of a sheet in a localized area by s
zing: Heating steel to a suitable temperature above the
rmation range and then cooling in air to a temperature substg
ne transformation range. (See SAE J415.)

The material trimmed from blanks or formed panels.

(0il1 Canning): Refers to an area inla formed panel that whe

depress
force i

Orange
evident

Oxide B

pd slightly will recover its origin@l contour after the depre
5 removed.

Peel: A course textured or pebbly surface condition which be
during forming. (See SAEAJ810.)

prder (NC): See Oxidized Surface.

Oxidized Surface (NC): Surface having a thin, tightly adhering, (di

from st
sheet.

Physica

raw to blue) oxidized skin extending in from the edge of the
Sometimes calHed "Annealing Border." (See SAE J810.)

Properties: The properties other than mechanical propertie

pertain
conduct
mechani

to the (physics of a material; for example, density, electrig
vity,~thermal expansion, etc. Often improperly used to expn
fal _properties.

Pickle

pickling process. (See SAE J810.)

Pickle Stain (NC): Discoloration present after pickling.

Pickling: The removal of surface oxides from sheets by chemical or
" electrochemical reaction.

Metal particles adhering to a work roll or tool which cause

of dents, scratches, or pits on a sheet or part.

small

the

tion.
tretching.

ntially

ssing

comes

scolored

coil or

s, that
al
ess

ring the

a series
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2. GLOSSARY: <(Continued)

Pinchers: Fernlike ripples or creases usually diagonal to the rolli
direction. (See SAE J810.)

ng

Pipe: In sheets it appears as a separation midway between the surfaces

containing oxide inclusions. (See SAE J810.)

Pits: Small cavities in the surface of the sheet. (See SAE J810.)

Reel Br, :
laps off a coil which are the result of crimping the lead end of the
a gripfging segmented mandrel.

Ridge: [ A Tongitudinal line where the thickness of the metal is siig
greater] than the thickness adjacent.

Rimmed |Steel: A fype of steel characterized by a gaseous effervesce
cooling in the mold. This results in a relatively pure iron outer n
Rimmed [steel is subject to aging. (See SAE J877.)

Roller [Leveler: A series of small diameter staggered rolls used pri
improvd flatness and/or to remove yield pointyelongation.

Roller |Leveler Breaks: Obvious transverse breaks usually 1/8 to 1/4
caused |by the sheet fluting during rolder leveling. These will not
removed by stretching.

Roller |Leveler Lines: Lines rupning transverse to the direction of
leveling. These may be seen.upon stoning or light sanding after ley
before [drawing. Moderate strétching will usually remove them.

Rosebuds (C): Noted only-on minimized spangle. Concentric rings of
distorfled coating, giving the effect of an opened rosebud.

Rough Oeveloped Blank: A blank thét will require trimming after bef

Saw_Togth Edge:~ See Checked Edges.

Scabs: | Elongated patches of loosened metal which have been rolled 1

surfacd_of the sheet or strip

Scale: Oxides of iron which form on the surface of hot steel.

Scoring: Marring or scratching of a formed part by metal pickup on
or die. (Also see Galling.)

inner
coil into

htly

nce when
im.

marily to
in apart

be

eling and

ng formed.

nto the

the punch

Scratches: Lines caused by the abrasion of one surface against another

during rolling, processing, or shipping.

Scribed Square Test: A method to determine the percent increase in
of selected regions of a formed panel. (See SAE J863.)

unit area
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LOSSARY: (Continued)

Seam Lines (C): A continuous line of small beads.

Seams: Open, broken surface running in straight longitudinal lines caused by
the presence of oxides near the surface of the sheet.

Segregation: The variation in chemical composition resulting from natural
phenomena in the solidification of a steel ingot. The various elements of
the steel having lowest freezing points are concentrated in parts of the
ingot last to solidify.

Semikil)ed Steel: Steel that is partially deoxidized so that there’|is
greater|degree of gas evolution than in killed steel, but lessothan|in capped
or rimmed steel. The uniformity in composition lies between that of killed
steel and rimmed steel.

Side Strain: See Edge Strain.

Skin Lamination: Subsurface separation which usually results in suqfface
rupturel (See SAE J810.)

Skin Papgs: See Temper Rolling.

Sliverst Surface ruptures somewhat similar in appearance to skin
laminatjons, but usually more prominent. = (See SAE J810.)

Smudge [NC): A dark residue on the-surface of sheet steel. (See Smut.)

Smut (NC): A reaction product-sometimes left on the surface of the|sheet
after plickling or annealing: . (See Smudge.)

Snaky Efiges (NC): Carbonaceous deposits in a wavy pattern along the edges of
the annpaled strip. _(See Carbon Edge.)

Spangle| (C): Thescharacteristic crystalline form in which the hot ¢ipped
zinc copting solidifies on steel strip. (See SAE J1562.)

Spinning: JThe shaping of flat circular blanks by forcing the blank|against a
chuck of form block while it is rotating.

Springback: The tendency of metal to partially return to its original shape
after cold forming.

Sticker Breaks (NC): Arc-shaped breaks usually located near the middle of
the sheet. (See SAE J810.)

Stiffness: The ability of a metal or shape to resist deflection.
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GLOSSARY :

Strain Hardening:

(Continued)

An increase in hardness and strength caused by pl

deformation at temperatures lower than the recrystallization range.
SAE J877.)

Strain Hardening Exponent:

A measure of the rate of strain hardenin

constan

t 'n' in the expression.

o = Kel

where:

The 'n'
value,

Strain
thickne
It is a
It is &
better

Stretchability:

True stress
Constant in the equation
True strain
Strain hardening exponent

333m 7XQ

value is a good
the better the stretch formability.

measure of stretch formability. The higher
(See SAE J877.)

Ratio: This expressed as 'r' value. It‘is the ratio of widt
ss strain determined in uniform elongation portion of a tensi
good measure of the crystallographic directionality of the m
1so a good measure of deep drawability. The higher the 'r' v
the deep drawability. (See SAENJ3877.)

The ability of a-metal to be stretched over a punch

splitti
Stretch

ng.

Forming: Shaping of ;a sheet or part, usually of uniform crg

section
a die o

Stretch
no meta

Stretch

f the desired shape.

by applying suitable tension or stretch and forming it aroun

The operation where the blank is stretched around the p
The metal thickness is reduced.

ing:
1 flow ovefr:the draw ring.

and sub
degree

er Leveling: Leveling where a piece of metal is gripped at ¢
jected to a stress higher than its yield strength to obtain a
of flatness. (Sometimes called patent leveling.)

Stretch

er Strain (Liider's Lines) Irregular surface patterns of ridg

astic
(See

g. The

the 'n'

h to

on test.
aterial.
alue, the

without

SS
d or over

unch with

ach end
high

es and

valleys which develop during forming of annealed last or temper rolled, aged

steel.

Surface

(See SAE J810.)

Texture: The finish of the surface of sheet steel presently

described by the roughness (peak) height in micro inches and the peaks per

inch.

(See Matte Finish and SAE J448.)
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GLOSSARY: (Continued)
Synthetic Cold Rolled (NC): A hot rolled pickled sheet given a sufficient

final temper pass to impart a surface approximating that of cold rolled steel.

Temper Rolling: Light cold rolling of sheet steel. This operation is
performed to improve flatness, minimize the tendency to stretcher strain and
flute, obtain the desired texture and mechanical properties.

Tensile Strength: The unit stress at the highest load reached during the
tension _test  (See SAE J877.)

Tiger Skripes (C): Continuous bright lines in the rolling diregtion.

Jotal Elongation: Percent elongation measured after fracture~in a tension
test. [See SAE J877.)

Traverse Lines: Lines closely spaced across the full width of the sheet and

running| in the direction of rolling.

"U" _Finjsh: This designation indicates that the'material is to be ysed for
an unexposed part for which surface finish iscunimportant. (See SAE J403.)

Uniform Elongation (Uniform Strain Eu): The percent e]ongation at fhe onset
of neckjng, usually taken as the strain to maximum Toad in the tens{on test.

Vacuum Degassing: A process of refining liquid steel in which the liquid
is expoped to a vacuum as part ofa special refining technique for the
purpose|of removing impurities.or for decarburizing the steel.

Wiped Coat (C): A hot dipped galvanized coating where virtually all the free
zinc is|removed by wiping prior to solidification leaving only a thin zinc
iron alfoy layer.

Work Hardening: Same~as Strain Hardening.

Wrinkling: SmaT]* buckles which occur in drawing sheet metal as it passes
over the drawing ring radius.

Yield Point: The stress beyond which the metal is permanently deformed.
(See SAE 3456

Q317
O77 difd J&JV. 7/

(4 F]

Yield Point Elongation: Percent elongation at the end of nonhomogeneous
yielding in a tension test.
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