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Good safety practices and proper

training of each shear operator are

mandaIory, Comp rehensive operator,

maintenance and safety manuals provide

instruction 0n proper procedures and

safety methods and should be with the

shear alalltimes, Waming signs and a

checklist of operator safety guidelines

should be placed atslrategic locations on

all shears.

Users are responsible for proper

in$allation and continued use of point-of-

operation safeguarding and other

machine guards. This helps

assure operator safety and

compliance with OSHA

requirements.

Each new CINCINNATI shear
displays a tag showing that it
meets ANSI 811.4 con$ruction
requirements. A copy of this safety

standard, which covers the proper

care anduse of power shears, is

included to help users with their

safety programs.

ANSI 811.4 SAFETY
STANDARDS FOR CONSTRUCTION



Shear Roting
All CINCINNATI Shears are ratedfor

maximum thickness mild $eel at a

specific rake. Mild steel is defined by these
mechanical properties:

Maximum shear strength - 50,000 p.s.i.

Ultimate tunsile strungth - 55,000 to

70,000 p.s,i,

Yield strmgth - 35,000 to 50,000 p,s,i,

Elongation (% in 2') - 20 to 35%
The thickness rating includes an

allowance for normal thickness over

tolerance. Sheet thicknesses expressed in
gauges have published tolerances. Plate
thickness ol .250" (6,35 mm) and heavier
canvary by as much as ,030" (.75 mm;

and be within the shear capacity.

CINCINNATI Mechanical Shears and

some Hydraulic Shears have a fixed
(non-adjustable) rake, Mo$ CINCINNATI
Hydraulic Shears have an adju$able rake
andare rated for maximum thickness

mild steel at the maximum rake setting.

The "Shear Capacity Chart" (pages 10
-13) compares other carbon steel, stainless
steel, aluminum and other metals to mild
steel. The chart is based on an equivalent
shearing force, An explanation of the
factors affecting shear capacity will help
you understand this chart and the
performance of your shear.

If the Ultimate Tensile Strength
(U,T.S.) and the Yield Strength (YS.) are
grealer than the values noted above, the
thickness of the metal the shear can cut is
reduced below its nominal mild steel
rating. This is also true if the U.T.S. and
Y.S. are below the nominal mild steel
rating values and/or the elongation is
above35%. This type of steel is defined

as sofi mild steeL The reason for

the reduction in shear capacity is

explained in Material Ductility on

page>.

Steels that fall within the soft mild

steelcategory are 1006 and 1008.

However, due to variations in chemistry or
processing, steels higher in carbon or alloy

content can occasionally fall into the soft

mild steel category. Steels like 1010 and

7012 caneasily drop into this category.

Finally, if the elongation of some ASTM

$eels (M83 Grade A, M85 GradeA, A570
Grade 30) is higher than normal, greater

than35%, they could drop intothesoft

mild steel category,

Sheoring Force
The thickness capacity of all shean is

limited by the shearing force required.

The shear must produce more force than

that needed to cut the thicke$ material.

Shearing force is roughly the product of
materid,shear strength and the area under
shear. Area under shear is established by
the shear rake angle,thematefial

thickness and the materialductility.

Shear knife clearance,shear knife
condition, back piece depth and matefial
work hardening characteristics, also have
a significant effect on shearing force.

Roke
Rake angle is the included angle

between the cutting sudace of the upper
and lower knives (see Figures 1 md?).

frgwe l-Typkllrake angb on ahydraulkshear
(Fixed guard removed lor illuslration purposes only.)

Figwe 2-Roke Angle
Rake is normally expressed in "inches per

foot" or degrees and minutes.
The effect of rake is to limit the length

(and thus the area) being sheared at any

one time to a very small portion of the

total length. Because of rake, the shearing
load is not affected by the length of the
piece being sheared, For example,

shearing force for a one foot long cut is

the same as the shearing force for a twelve

foot long cut.

figure 3-Effect of Roke
Figure 3 shows that doubling the rake

(with no change inmatenalphysical
properties and no change in thickness)
decreases the arcaunder shear by two,
thus reducing force by one half.
T, = Tr Then [, - t/zLt

P, = P, And{ = t7,4,

R, = 2R, Therefore Force, = 1/z Force ,



Selecling the Proper Roke Moteriol Shear Strength
0n the surface it appears alaryerake

is desirable slnce it decreases the shearing

force. However, increasing the rake also

increases upper knife stroke and might

increase distortion in the sheared part.

Thus, rake is atrade off betrneen shearing

force, stroke and distortion. The proper

rake setting on a CINCINNATI Hydraulic

Shear for a specific mateial and thicknes

is normally the minimum rake thatwill

produce a blank with the least amount of

distortion and not exceed the machine

capacity. Reducing the rake, increases the

knife force and, 0n some lighter gauge

matenal,will result in an increase of

camber or an objectionable knife imprint

along the sheared edge. It also increases

the possibility that the holddown force will

not be sufficient to hold the wotkpiece to

the table.

Stainless steel and other materials that

work harden can be processed better by

using less force, or a steeper rake, If there

is any doubt about aspecific material, it is

recommended to startwith the maximum

rake and then progressively reduce the

rake while monltoring the cut results.

Never set the rake below an equivalent

mild steel material thickness.

NOTE: When shearntg stainlas steel or

superalloys, knfe ffi can be inreased

by using the maxirnum rake angle

settrng for acceptable back p'iece

d'istortion.

An increase in material shear strength

will increase the shearing force. Shearing

force is directly proportional to the

material shear strength, which for most

materials, is equal to 75-80% of the

material's ultimate tensile strength. If the

other factors which affect shearing force

are not changed, amatenalwith twice the

ultimate tensile strength of mild $eelwill

require twice the shearing force required

for mild $eel. The "Shear Capacity

Chart" (pages 10-13) allows for some

variatlon in the shear strength of the listed

materials. Note that most of the ASTM

$eels specify aminimum value for

ultimate tensile strength and yield

strength. but do not specify a maximum

value. For these steels the chart is based

on tensile and/or yield $rengths no

greater than 15,000 p.s.i. above the

specified minimum values.

Allowable thicknes on ASTM steel,

with actual ultimate tensile or yield

strength exceeding the li$ed minimum

value by more than 15,000 p.s.i., is less

than the thickness shown in the chart.

Occasionally steel is supplied to meet the

requirements of more than one ASTM

specification or grade within a

specification. The capacity for the

specification and/or gradewith the highe$

physicalproperties must then be used.

The thicknesses shown on the chart for

the other listed materials are based on

typical mechanical properties plus an

allowance for normal vafiation.

Moteriql Thickness
Shearing force increases very rapidly

with an increase in thickness.

Specifically, the shearing force is

proportional to the material thicknes

squared (T x T). If the other factors

which affect shearing force are not

changed, doubling the thickness will

increase the shearing load by four times.

This is true because both the height and

length of the area being sheared at any

one time is doubled as shown in Figure 4.

Figure 4-|rffect of Thkkness
R,=R,  Then{= .8 i iT rxL ,

Tr= 2T, And A, = .833 T, x L,

Then P, = 2P, Then,\ = 4A,

Therefore

AndL, = 21, Force, = 4 Force,

Minimum Thickness
The minimum thicknes that can be

processed effectively is primarily a

function of close knife clearance and

knife sharpness. The ability to set close

cleanncebetween the knives depends on

knife seat geometry lengthwise ram

adjustment capability and the ability to

hold the ram tightly against the guide

surfaces. In normal practice,26 gauge
(.018' or .45 mm) material is a realistic

minimum on shears havtng3lS" (9.5 mm)



0r lighter capacity mild steel. Larger
hydraulic plate shears have a minimum
thickness of:

375 HS - 25 GA. (.018" or .45mm)
500 HS - 22 GA. (,030" or .75mm)
750 HS - 20 GA, (.035" or.91mm)
SE series - 15 GA. (.050" or 1.52mm)

Moteriul Ductility
Ductility is the property of material

which allows it to deform without
fracture. Ductility establishes the amount

of knife penetration that will occur before
fracture. More ductile materials require

more penetration before fracture.

ls shown before in Figure 2, shearing
starts when the upper knife contacts the
material and is complete when the knives

have penetrated enough to cause fiacture.

The areabeing sheared and hence the

shearing Ioad, are approximately
proportional to the penetration. The
material requiring twice the penetration

will require approximately twice the

shearing force (see Figure 5).

Figure 5-Effect of Dudility

R, = R, Then{ = .75 TzxLz

T, = T, And Ai - .875 T, x L,

P r= 2P, Then A, = 1.71 A1

Therefore

ThenLr= 2L, Force, ) 2 x Force,

"High strength" and "hard" materiais

have low ductility. "Soft" materials have

high ductility. Minimum elongation listed

in the fifth column on the "Shear Capacity

Chart" (pages 10-11) is a measure of

ductility. Higher elongation corresponds

to higher ductility.

The actual knife penetration before

start of fracture can be determined by a

visual examination of a sheared edge.

The depth of knife penetration is the
portion of the edge with a bright polished

^ppearunce. It is on the top edge of the

table piece (portion of material on table)

and the bottom edge of the back piece
(portion of material beyond lower knife).

Mqteriol Stroin (workl
Hardening (horucteristics

Strain hardening is a property of some

metals which causes an increase in hardness
and strength of the matedal as the metal is
worked. The amount of strain hardening
occurring in the shearing process depends

on the properties of the material being

sheared. Since strain hardening increases

the physicalproperties of the matedal,
therefore shearing force is increased.

Shear Knife Cleoronre
Knife clearance has an effect on

shearing to the extent that improper
clearance may increase the force required
to shear and will result in an unsatisfactory
edge condition.

Too close of a knife clearance will

result in "double shear" characteizedby a
second area with a bright polished surface
(see Figure 6). Excessive knife clearance
will result in increased out-of-squareness

of the sheared edge. If knife clearance

becomes too great, the metalmay not shear
but fold between the knives.

tigu r e 6-" D ouble She a/'
Knife clearance on CINCINNATI

Mechanical Shears should be set at 7% of
the thicknes of the thinnest material to be
sheared (see Figure 7). Thn clearance
should be used for all thicknesses up to

and including the capacity of the shear.

This clearance setting will produce

satisfactory edge condition without "double

shear" in practically all applications.

, l

Figwe 7-Knife (learance Setting
NOTE: Maintaining minimum knife
clearance nhen shearing stainless steel
or superalloys on a Hyd,raulit Shear
reduces the edge burr condition and
aork harcleninp,



Figwe l-Hydraulk Shear (learance Shims
0n Hydraulic Shears, except the 135HS

series, it is necessary to change knife

clear ance f or diffe rent material thickness

and sheared piece (back piece) depth to

obtain anedge free of "double shear".

Several predetermined clearances are

availablefor positioning the lower knife in

relation to the upper knife. The inner

position of the table (minimum knife

clearance) is controlled by the table

adiu$ing screws which are preset at the

f.actory.

CINCINNATI standard Hydraulic Shears

are equipped with captive table shims for

adju$ing knife clearance. When shearing

mild steelwith back piece depths gte ter

than six times metalthickness, use table

shims that set the knife clearance atl-

15% of.thematerial thicknes. For mild

$eel trim cuts and narrow back piece

deptts (les than six times metalthicknes),

remove the table shims and use the built-

in minimum knife clearance.

Figwe 9- Power Knife Cleurance (optionol)
Hydraulic Shears, with the Power Knife

Clearance option, can select four different

knife clearances, This provides arapid

setup on a wide variety of material types

and thicknesses,

Knife cleatance is based on the

thickness of the material being sheared.

It does not vary with the type of material

being sheared, the exception being stainless

steel and similar alloys. Knife rake angIe,

however, should vary with both the tlpe of

metal and the thickness of the metal being

sheared. The rake angle is always based

on the equivalent mild $eel thickness of

the material being sheared except for the

following exceptions. When shearing

stainless steel and superalloys, always use

the maximum rake setting,

Sheor Knife Condition
All CINCINNATI Shears have adequate

reserve capacity for shearing rated

thickness after the knife edge has worn

areasonable amount. Dull knives can

increase the shearing force enough to

overload and perhaps damage the shear

Dull knives also cause unsatisfactory edge

condition. A regularly scheduled knife

maintenance program will help you avoid

overload and edge condition problems.

Consult Cincinnati Incorporated for

information on the Total Knife Service

Program.

Bock Piece Depth
The back piece depth is the dimension

from the lower knife edge to the back end

of the materialbeing sheared. Shearing

force increases as the back piece depth

increases. The increase in shearing force

as back piece depth increases is more

pronounced at high rake angles and close

knife clearances. It is also more

pronounced on thicker materials and

those with higher yield strengths.

tigur e I }-Pneunotk Sheet Supports (oplional)
0ther concerns with back peice depth

are proper gaging and handling. lko

options that aid in the shearing of deep

back pieces are Pneumatic Sheet Supports

and Conveyors.

When shearingaYery deep back piece

or splitting large plates, it is necessary to

support the rear edge of the plate to ensure
proper shearing action. This can be

accomplished by using astalionary

support ot auaneto maintain the

material level with the passline.



Reor (orner Support
The angle of fracture can vary as the

shearing process approaches the end of

the material. The last several inches of

the cut can be affected by the weight of

the entire back piece. The remaining

unsheared section does not have enough

rigidity to resist the shearing forces which

can distort the end of the back piece.

These conditions are more prevalent on

ductile mateial and thicknesses of .250'
(6.35 mm) and heavier.

Figure ll-Rear hrner Support lopnnal)
(Awsreness Bonier removed for illuslration purpwes only,)

An optional rear corner support will
minimize these distortions by holding the

back piece in position until shearing is

complete (see Figure 11). Thn device can

only be used in a fixed position normally

at the left end of the shear.

(ombinotions of Fortors
The factors discussed above have been

ffeated separateiy and reasonable allowance
for each variable is included in the
capacity chart. Howeveq these factors
usually appear in combinations that can
affect cut quality and knife life in many
ways.

Capacity must be determined, but cut
quality, deformation of the sheared piece

and knife life also influence the seiection
of a shear. The ability to adiust rake and
knife clearance allows the user to ootimize
for features most desired.

For example, steels such as stainless

and superalloys which work harden

require a close knife clearance andmay

require alarger shear ifdeep backpieces

are to be cut. Other combinations such

as a low rake, deep back pieces and close

knife clearances should be referred to

Cincinnati Incoryorated.

The knife cleannce will vary

depending on the strength and hardness

of the sheared material. Recommended

settings will appear inthe instruction

manual and on Ihe capacity nameplate

on the front of the shear.

The selection of the proper knives for

each shear is based on a review of a

shearing list containing all the materials

which will be processed on the shear and

their corresponding thicknesses. This
permits the selection of the one knife

material andheattreatment which is the

best combination of wear and shock

resistance for the applications.

Unfortunately, wear and shock resistance

do not go hand-in-hand. Rather, as one
increases the other decreases. For this
reason, knife selection is always a

compromise between these two factors.

It is important to remember that shear

capacity and knife capacity are not the
same thing. CINCINNATI Shears are
rated for a nominal thickness of mild

$eel. Actual metal thickness may exceed

nominal thickness. Normal gauge

tolerances for sheet thickness are within

the shear cqacity.
F0r.250" (6.35 mm) plate and

heavier, the thicknes can vary up to

0.030" (0.76 mm) over the nominal and

still be within shear capacity,

The "Shear Capacity Chart" (pages 10-

13) lnts equivalent capacify thickness

for other materials. These equivalent

capacities are subject to the same over

nominal limits as mild steel. This chart

annlies to the shear onlv, not the knives.
. The determining factor for shear

capacity is the total shearing load

which is proportional to material

thickness squared, material shear

strength, the amount of knife
penetration before fracture and

inversely proportional to the rake.
. The determining factor for knives is

the unit loading on the knife (pounds

per inch of knife length), which is

proportional to material thickness and

materialshear strength. It is

independent of penetration and rake.

It is also well to note that hydraulic

shears have inherent overload protection.

Material beyond the capacity of the shear

will not damage the machine, but will

cause stalling. Stalling during the shear

cut can lead to accelerated knife wear,

even chipping of the affected edges.

Stalling can occur by attempting to shear

over capacity mateial using incorrect

rake or trim cuts on materials too thin for

the knife clearunce.

Shearing material thinner than the

shear rating or with too much knife

clearance can result in wiping the

material between the knives.
In severe cases, wiping thin material

between the knives can cause damageto

shear components.

Materialbeyond the knife capacity will
probably cause knife problems. This
makes it important to know and to avoid
exceeding the knife capacity.

7
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The "Knife Selection Chart" (pages 16
-17) was developed by Cincinnati

Incorporated to identify the capacity of the

different types of CINCINNATI Knives in

terms of various material and thicknesses.

The basic knife types are:

Type A Highest wear resistance, lowest

shock resistance.

Type B High wear resistance, low shock

resNtance.

Type C Medium wear resistance,
medium shock resistance.

Type D Low wear resistance, high shock

resistance.

Type E Lowestwear resistance, highe$

shock resistance.

Type S Special grade of shock resisting

knives, developed for predominantly

stainless steel applications.

Figure I Z-Relativ e Wear Resislunce
Note that increasing letters correspond

to decreasing wear resistance and greater

shock resistance, except for the "S" knife.

Figure 12 indicates the relative wear

resistance of the six knife tvnes.

Figure 13 indicates relative shock

resistance. The required knife for each

matnrial and thickness is determined by

the shock resistance required of the knife

for that mateialand thickness. The

corresponding wear resistance must be

accepted. Be aware that a knife with

higher wear resistance, but insufficient

shock resistance,may chip or fracture.

The proper knife type for each application

is the highest letter which results from

using the "lfuife Selection Chart"
(pageslS- 17 ) for e ach material and

thickness which willbe processed.

Recently more and more stainless steel

and similar alloys (high strength with

high ductility) are being used. Due to

this, a special type of knife is being

specified for those applications cutting

stainless $eel and similar alloys more

than 50% of the time. These are the Tlpe
"S" special knives designed to cut stainless

$eel and similar alloys with the following

characteristics:

1. Increased tensile $rength.

2. High ductility-i.e. high elongation.

3. Severe work hardeningof. areaduring

shearing.
Most nickel based alloys, such as the

Hastalloys and Inconels, fallwithin this

category

The Tlpe "S" knives will last longer in

these applications because of their

increased toughness and greater resistance

to chipping. In many cases a Tlpe "A" or

TYpe "B" knife may have better wear

resistance but will have to be rotated

frequently because they chip long before

they get dull enough to warrant rotation.

Chipping generally is not a problem with

the thinner gauges. For 10 gauge (.135"

3 mm) and lighter stainless $eel it is

better to $aywith a Tlpe "A" knife.

Be sure CINCINNATI is aware of all the

materials and thickneses you will shear

so the proper grade of knife can be pronded.

The greatest knife wear normally

occurs on the squaring arm side where

most shearing takes place. Vhen

inspecting the knives for wear, it is very

important to check both the upper and

lower knife. Generally the upper knife

wears much faster and with a different

pattern than the lower knife. "Cupping"

occurs on the bottom surface of the upper

knife iust beyond the front edge. Ifyou

can feel this "cupping" it is time to rotate

both knives t0 a new edge or have them

reground.

NOTE: Shearr.nguith a dull knife

causes a detw'i,oration in the sheared

edge condition and i,nuena theforce

required to shear, This could lead to

knife chipping and possr,ble breakage.

Shearing avariety of metalswill

accelerateknife wear. Hardened or high

tensile steel result in more frequent knife

tums, Generallythe harder the material

the faster the knives will wear. Material

with a hardnes of 300 Brinell (BHN) or

above and/or those with abrasives

included can present severe knife

problems. Apaftial listing of hard

materials includes abrasion resistant

steels, heat treated alloys, stainless steels,

titanium, nickelbase and iron base

superalloys,

NOTE: It is recommmded that AR
(Abrasion Res'istant) plate and/or
qumched and tempwed steel aboue 360
BHN not be sheared. Shearing th'is

matwial uill lead to rapd knife wear

and can cause chipping at any time,
Figure I 3-Relative Shock Resistsnce
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Knrfe life depends 0n many factors but

the main ones are:
. Number of cuts.
. Condition of the shear.
. Materialbeing cut.

Conditions that anc,elerute knife wear are:

Very scaly metal of any type.

Flame cut edges.

Work hardened edges - previously

sheared stainless steel edges or superalloy
edges are good examples of this.
Hard spots found on hot rolled

medium carbon steels and medium

carbon alloy $eels, Annealing
generally eliminates hard spots.
Floor tread plate or any plate with a
raised pattern on it,

Expanded metals of all types.

Improper knife clearance-either too

close (knives can rub or cause double
shear) or too large (causing bad edge
condition or metal folded benveen the
knives).

. Shallow angle cutting (see Figure 14).

Domoge to Sheor and/ot Knives
(on be Minimized bylvoiding
these Sheoring Prociires

Trim Cuts-Never take trim cuts less

than .125" (3 mm) or one metal

thickness, whichever is greater. A

backpiece that is too narrow will increase

the load required to make the cut and it
can fold metalbetween the shear knives.

C utlin g Thin M atuials-shearing

material thinner than the materialrating

must be avoided. There is a good chance
that thin metal will wipe or fold between
the knives rather thanshearing. This is
true even at close knife clearances.

Figwe l4-Angh futting
Angle Cutt'i,ng-When 0 (see Figure

14) is les than20 degrees and the back
piece runs out to less Ihan.725" (3 mm)
or one metal thickness-whichever is

greater-problems may result. Shallow

angles such as this may result in slivers
which can cause rapid knife wear

Mult'i,ple Laya Cutting-Never cut
more than a single layer of any material.

The lower layer will be shielded fiom the

upper knife (the upper layer from the

lower knife) and the chances of bending

one or both edges between the knives are
high. In addition, the sheared edge
condition will be very low quality.

The "Shear Capacily Chart" (pages

10-13) is a listing of mild steei equivalent
thicknesses for other materials. Mild steel

capacities for all CINCINNATI Shears are
listed across the top of the chart and other
materials down the left hand column of
the chart. The intersection of a row and
column indicates the thickness of the
mateial in that row equivalent to the

mild steel thickness at the top of the
column. The chart can be used (1) to
find the thickness capacity for all listed
materials for a given shear, and (2) to

select the proper size shear for a specific

mateial and thickness. The "Steel Cross

Reference Chart" (pages 14-15) shouldbe

used to identift the proper "ASTM"

classification lor a manufacturer's trade
name. Consult Cincinnati Incorporated

for materials not listed.

How to Use the Chort (exomple)
1. Determine the maximum thicknes of

T-1 steel thatcanbe sheared on a shear
with a mild steel capacity of .750'
(19 mm).

Step 1: Refer to pages 10-lJ to find

the proper ASTM number for T-1, Select
ASTM A514.

Step 2:Locate .750" mild steel shear
capacity in the top row on page 10.
Step 3: Follow the .750" column

down to the intersection of the ASTM

A514 row. Read, .625" maxlmum

thicknes.
2. Determine the proper shear for .250"

(5.35 mm) thickASTM A572Grade65.

Step 1: Refer to page 10 and locate

ASTM A572 in the first column,

Step 2: Locate Grade 65 in the second
column.

Step 3: Determine the smallest shear
thatcanbe used by moving

horizontally to the right in the row
selected in Step 2tntiI .250" is reached

or exceeded. Read .312". Move
vertically to read mild steel shear
capacity of .375" in the top row

a

a
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0.625

0./50
0./50
0 /50
0:150

.000
,0oo
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0.815
0,875

l ? \

.r 25

.000

.000

.375

.375

.?50

.250

A-517

$ 5 7 i'
, r00 MiN:

50 M'ril.,
60 MIN,
55 tlttt'I, l

",16
4 l
1 l

27
22

/ GA.

5 GA:
704 . ,
/GA . .

0.28r
0.3r?
0,281
0"?81

0.3/5

0.43S
0,406
0.406.

0.500
0.500
0.s00
0,500

0.625

0.625
0 625
0"625

0./50
, 0.875
0.812
0.8r2

.000
0t0
,000
,000

.125

.250
"t?5
:115

A-572

L',)' ,56
60
65

60 MtN.
65 MtN.
/5 MIN
BO MIN

42 l4tN.
50 MtN.
60 MtN.
65 MtN.

24
21
IB
17

5 GA.
5 GA.
5 GA.
/ GA.

0.344
0.344
0.3t2
0.3t2

0.469
0.438
0.406
0.406

0.562
0.562
0.500
0.500

0.688
0.688
0.625
0.625

0.938
0.8/5
0.81 2
0.81 2

.125

.125

.000

.000

.3/5

.375

.250

.250

4r588 l Att /0 MlN. 50 /vltN. 71 5 GA. 0.3r2 0.438,0.5000.62F0,8/5 .000 r.250

At06 H.R.
c.R.

/O MIN
65 MIN

50 MrN.
45 MtN.

22
22

I3 GA
I3 GA

11 GA.
11 GA.

8 GA.
8 GA.

5 GA.
5 GA.

0.312
0.250

0.4380.500

#rli8, i3ilIil
')')
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A
c
D
E
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80 100

42 MtN.
50 MtN.
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23
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5 GA.
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0.31 2
0.31 2
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0.438
0.438
0.438
0.406
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0.500
0.500
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0.625
0.625
0.625
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0.875
0.81 2
0.81 2
0.81 2
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.2s0
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60 MtN.
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/ GA.
7 GA.

0.344
0.31 2
0.31 2
0.281
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0.438
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0.500
0.500
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0.625

0.938
0.875
0.81 2
0.Br 2
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.000
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.t 25

The tensile and/or yield strength of many ASTM steels are specified as minimum values with no limit on the maximum, This chart is

based on the actual tensile strength and/or yield strengths 15,000 PSI above the specified minimum values. Steel exceeding this value
must be limited to thinner material than shown in the chart. The actual physical properties and chemical analysis of a steel may meet
more than one specification and,/or grade within a specification. In this case the capacities for the specification and/or grade with the
highest mechanical properties must be used. The ASTM specifications listed are those in effect on January 1, 2000.

*Actuol metol fhkknes moy exceed nominol thickness listed in this chort. For sheet thicknes normol gcuge toleronces opply.
tor 0.250" (6.35 mm) plote ond heovier the thicknes moy vory by o moximum of 0.030" (0./6 mm) ond still be within sheor copocity.
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sheor (ooocitv.
** Ihe Llonufocturert Stondord 6ouge Toble is used whenever o metol fiickness is 0nnotoled tl,ilh 0 gouge number
l .  Sof tmi ld$eel isonys

Yield Snengli -35,000 to 50,000 psi.
Elongotion (% in 2 inrhes) '20 t0 35%

the soft mild steel. (Ako see Sheor Rofing wrile up 0n Fge 3.
2. Sheor with the roke ongle set 0t m0ximum. (See poge 4 . Selecting the Proper Roke)

on the holddowns mn further reduce the thicknes of the moteriol thot con be sheored.
4. Aaurote onlv for the moteriol conditiom indicoted.
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I nJano f  2000newASTMSoec i f i ca t i onsA l00S&A ' l  011  reo lacedseve ra l  o l dASTMSpec i f i ca t i ons .The
chart  shown here is  a cross reference between the o ld and the new speci f icat ions.

aslttt sPtc.
N0. GRADT PRtVt0us sPtc.

Ar 008
(0t D

ROLLID
St|EEI

CS Type A
CS lype B
tS Type t
D5 l1lpe A
DS iype B

DDS
IDDS

55: Orode 25
SS: Grode 30

55: 0rode 33 Type 1
SS: Grode 33 Type 2
55: Orode 40 Type I
SS: Grode 40 Type 2

55: Grode B0
HSI,AS: Grode 45 Clos I
HSIAS: 6rode 45 Clos 2
HSLAS: Grode 50 Clos I
||S|AS: Orade 50 tlos 2
HSTAS: Grode 55 Clos I
HSLAS:0rude 55 Clos 2
HSLAS: Grode 60 Clos I
|IS|AS: Gtode 60 Clos 2
HSTAS: Grode 65 Clos I
HS|AS:Orode 65 Clos 2
HSLAS: Grade 70 Clas I
HSLAS: Grode 70 tlos 2

HSLASf: Grode 50
|IS|AS{: Grode 60
HSLASf: Grode /0
tlSLASf:6rode B0

A-366

4.620
A-963
A 969

A-61 1 GR A
ATII  GR B

A-61 I 6R C Type 1
A-61 I GR ( Type 2
A-61 I 0R D Type I
A-61 I GR D Type 2

4.61 I GR E
A-60/ GR 45 tlos I
A-607 GR 45 tloss 2
A-60/ GR 50 tloss 1
At07 GR 50 (loss 2
A60/ GR 55 tlos I
A.607 GR 55 tloss 2
A-50/ GR 60 tlos I
A'607 GR 60 tlos 2
A-60/ GR 65 Clos I
A-60/ GR 65 (loss 2
A-60/ GR /0 tloss I
A-60/ GR /0 Clos 2

A7 t5  GR 50
A-/i 5 GR 60
A"/1 5 0R /0
A.7I 5 GR BO

6 = (OMMER(IALSTEEI.
D5 = DRAWING SIIET
DDS = DEEP DRAWING SIEE-
TDDS = ffiRA DTIP DRAWII'IG sTEEI"
SS = SIRUOURALSTEEL
l|5I.A5 = HIOI|-STRINGTH IOW-AII.OY STEEI"
HSI.As-F = HIGH-SIREI'IGTI|LOWALI.OYSTEEI.WITHIMPR()VEDT()RMABILIil

Al0il
HOI

ROLLED
SHEFI

(S Type A
CS Type B
CS Type i
0S Type A
DS Type B

55: Grude 30
SS: Gmde 33

SS: Gmde 36 Type 1
5S: 6rode 36 Type 2

SS: Orode 40
SS: 6rode 45
SS: Grode 50
5S: 6rode 55

HSLAS: Grode 45 Clos I
[1SIAS: Grode 45 Clos 2
|ISLAS: Grode 50 CIos I
tlSI-AS: Grude 50 Clos 2
HSLAS: Grode 55 tloss I
HSLAS: Grode 55 tlos 2
HSI-AS: Gmde 50 Closs I
l|SLAS: 6rude 60 tloss 2
HS|AS: Grode 65 tlos 1
HSLAS: Grode 65 Clos 2
HSLAS: Grode /0 tlos I
HSLAS: 6rode /0 tloss 2

HS|AS"F: Grode 50
|ISI,AS"F: Grode 60
HSLASf: Grode 70
HSLASf:6rode 80

A"569

A-622
A-5/0 GR 30
4"5/0 GR 33
A-5/0 GR 36

A-5/0 GR 40
A{70 GR 45
A-5/0 GR 50
A-570 GR 55

A-60/ GR 45 Closs I
A-60/ GR 45 Closs 2
A-60/ GR 50 Clos I
A-60/ GR 50 Clos 2
A-60/ GR 55 Closs I
A-607 6R 55 CIos 2
A-607 GR 60 Closs'l
A-60/ GR 60 Clos 2
A-60/ GR 65 tloss I
A-607 6R 65 tloss 2
At0/ GR /0 tlos I
A 60/ GR /0 (loss 2

A /15  GR 50
A-71 5 GR 60
A71s  GR /0
4fl5 GR 80

s

,
E

a
a

@
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ASTM SPE( PRODUCER AND PRODUfi NAME

N0. GRADE TYPE
A(|'jIE

sTEIt (0.
AI.GOI'JIA
STEEI INC.

AK
SIET1 (ORP.

BTTHTEHEM
SIEEI. (ORP.

ISPAI INTAND
SIEH. (oRP.

uv
STEET CORP.

M42 SIRUfltJAt COR{IN A & B IIIAYARI R

A5t 4
OUINC||
& TEMPER ALooMA 100

l t
T.IA, T-I B'

N.A-YTRA

A5tl
0lJtNGl
& TIfiIPER n,J,l',"

N.ANfiA

4572

42
50
60
65

STRUT]UAL

A42YO
A5OYO
A6OYK
,1(qvr

ALG0M{S A5/}42
ALGOM{S A5/}50
ALGOMAS A5/2-60

A-572-42
A{/}50
A-5t2-60
A572 65

I.TV 42 XK M
tTV 50 XK
LTV 60 XK

IT\/ A( YF r\]\

4588 $RUIIlJAI" COR,TII'i B ALGO^lil'S A588 GR A
ll nnr,tl,( i(t.e /:p n

A606 SHEET SHIET CORTEN A ALGOMA'5 A6O6 TYPE4 MAYARI R
B45WK

Ad33

A
c
D
E

SIRUIIUAt

AIooIMs 4633 0R A
ALOOM{s A633 GR C
ALGOMAS A633 GR O R0c-60(N)

4655

50
60
t0
BO

PLATE

ATGOMAS 4656 GR5O
ALGOM(S A656 GR6O

BETHYAR 50
BET||STAR 6O
BET||STAR /O
BET||STAR BO

4656 Gr 50
A656 Gr 60
4656 Gr 70
A656 Gr B0

Ar 008

HS$S: Grode 45 Clos
||S|-AS: Grode 45 tlos

t0tD
ROL[O
SflttT

A45YU
A45Yl(

tw45 t0RMABr.r 45 B45XO
B45X(

INX45
l"i\/ 45 x|(

H5l"A5: Grode 50 Clcs
I1SI"AS: 6rode 50 Clos

A5OYO
A5OY|(

ft/v 50 FORMABT[ 50 $50x0
B5OX(

lilx-50
HI.FORM 5O IW5OXl(

flSLA5: 0rode 55 ClosE
}lSLAST Grode 55 Closs

A55YO
A55YI

cb 5s t0RJ'ilABt[ 55 B55X|( rNX.55

HSLAS: 0rode 60 (loss
f{Sll( 'Grnrlo A0 fln<r

A6OYO
TANYX !b/v 0o F0R/UABI-[ 65 B6OX|( It.lXTO

li|-Ft)R^4 60 tW 6OXK
|lStISr 6mde 65 Closs I
tlStAS: Orode 65 0os 2

A65YK cb/v 65

HSIAS: Grode /0 Closs
|iSI-AS: Grode 70 (loss MOYI( B/OX|( ||l+0R/11/0

llSl,AS'f; 0tode 50
ASOXF

AL6OfORM 5OB
FORMABI.I 50 B5OXI HI"FORM 50 tTV 50 XI

ALOOIORM 5OF

|IS|,AS'F: Grode 60 A6OXF At60rORM 608
AIGOTORfil 6OF

rORli4ABr.[ 60 860X1 t|t-t0Rt1 60 Lry60XI

|ISI,AS-F: Grode /0 ATOXI BTOXF [|t-tORM 70
LIV 70 XI

HSTAS-f: Grode Bb ASOXT BSOXF
LTll 80 XT

Ar0lt

HSI,AS: Grode 45 Closs
HSI,AS: Grode 45 Closs

HOT
ROLLED
SHEET

A45YO
[45Y(

(b/,'t 45 FORMABTE 45 845XO
B45XK

tNX-45
LTV 45X(

HSI,AS: Grode 50 tloss
HSLAS: Grode 50 Closs

A5OYO
A5t)Y|(

rblv 50 FORMABT[ 5O B5OXO
B5OXK

lNX.50
HI+0RM 50 LTV 5OX(

HS|AS: Grode 55 Closs
HSI,AS: Grode 55 Closs

A55YO
A55Y|(

rbl\/ 55 IORMABTI 55 B55XK tNX-55
LTV 55X|(

HSLAS: Grode 60 Class
HSLAS: Grode 60 Clos

A6OYO
A60Y(

rb^ 60 FORMABLE 65 B6OXK INX 6O
HI.FORM 6O LTV 6OX(

HSLAS: Grode 65 Clos
HSI-AS: Grode 65 Closs

A65YK cb^6s
| |STAS:Grodei0Clos
HSLAS: Grode /0 Closs

A/OYK B/OXK Hl+0RM 70

HSI-AS{: Grode 50 A5OXF
ATGOFORM 5OB

IORMABTE 5O B5OXF |lI FORM 50 LTV 50 Xt
ALGOFORM 5OF

HSLAS{: Grode 60 A6OXf ALGOFORM 6OB
ALGOIORM 6OF

IORMABLI 60 B6OXF Ht-foRM 60 LTV 60 XF

HSLASf: Grode /0 A/OXI B/OXF HI FORM /O LTVOTO XF

HSLASf: Grode B0 ABOXI BBOXI TWBOXF
O
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ASTM SPE( PRODUGR AND PRODUO NAME

N0. GRADE IYPE
NAIIONAT

slttt (oRP.
OREGAN

sTEEt tMttts
ROUGE

SIEET CO. usx sltEt
WHETTING-PITI.

slfft (oRP.
h242 $RUClUAI NAX.HIGI| III'ISII.T 0R|G0|]5 A242 COR.TE|l A

A5t 4
QUENIH
& TEMPER

ORIGON'S A5I 4
B , E , F , & l l

l t
T.I A
T"I B

A5t 7 OUENClI
& TtirlPER

0RI60il',S A5l7
B ,T ,F ,& t |

T-l
T.1A
T,IR

l.st2

42
50
60
65

STRUCTUAT

GLX.42W
GLX.5OW
GLX-6OW
GLX-65W

l\572-42
A5/2-50
4572 60
A\71-A\

IX-TEN 42
EX TEN 50
IX TEN 60
FY"TFN A\

PITT{EN X.42W
PITT]EN X.5OW

A588 STRUITUAT llAX WEAII1[RING0Rtc0ll'5 A588 A, B tOR.TfN B

A606 SHEEI S|iEET NAX.|lIGH TENSILE
NAX WEATHERING

IOR{IN A

Ad33
D
t

SNUflUAL

ORTGON'S A633 A
OREGON'S A633 B
OREGON's A633 C
OREGON'S A633 D

UsS 42|1
ljss 50|,]

tJ55 60N

4656

50
60
/0
BO

PI,ATE

NAX-50
NAX 6O
NAXJO
NAX.BO

OREGON'S A656 50
OREGON'S 4656 60
0RtcoN'5 A656 /0
OREGON'5 4656 BO

4656-50
A656 60
4656 70
4656-80

Al 008

HSL45: 0rude 45 tloss
llSLAS: 0rode 45 tloss

c0t0
n0il.tD
sIttT

6tx.45l/1/
NAPAC"45

Rst ||R45Xl(55
RS( |lR45Y(60

l.tM5X|(6O
IXJIN 45

PIIT{IN X-45K
PI]TJIN X450

HSItrS: 6rode 50 tloss
||SI.AS: 6rode 50 (loss

6tx-50!V
NAPAG5O

RSC ||R5OX(60
RSI l|R5OY|(65

||R5OX|(65
EXrrtN 50

PIT-IrN r50K
NTT.TIN X.5OO

HS|AS:6rode 55 Closs
ll5l.{S: Grode 55 tlas

GIX'55W
NAPAC.s5

Rsc ||R55XK65
Rqr HP((V(7n

tlR55Xlft5
FYJTN {q

PIIT.IIN X.55K
ptnTFN ){.q\n

ll$tAS:6rode 60 CIos
ll(ll( lirnr{o A0 flm<

GU-60llv
NIP^f"{0

RS( t]R6OX|(TO
RST HR6NYl(75

l1R5OXV5
FY,TFN {N

PM"TINX.6OK
PITT,TIN X,6t)f}

tlSl-AS: 6rode 65 Closs
llSLAS: Grode 65 Closs

GLX.65W
NAPAC.665

RSCHR6,5'Xffi5
RSC HR65Y(BO

|lR65X(BO

HSIIS: 0rode 70 Closs
HSIAS: Grnde 70 tloss |\lAPA(.70 RsC tlR/0Xr(80

Pqr HpTnY[fl{ l|R70Xr(80

llSLAS"i: 0rode 50
NAX.5O RSC HR50Xr60

RS( ||R5OYF65 tlR50Xf60
PITT.TI|l X"5OI

NAPAOF.5O RSC (R5OXF6O
RsC (R5ovF6s t)({[N F50

HS|,AS{: 0mde 60' NAX"6O
NAPAGF"6O

RS( |1R6OXFIO
RSCllMOYFT5

||R60Xf/0
il-TtN 160

PITT.TEN X.6OF

HSLASf: Grode /0 NAX'O
l.lAPA(.F./O

RSC llR/OXF8O
R5( t|R70Xf85

HR/OXF8O
ix{[N F70

PITT.TIN X.7OI

ljSLAS{: Grode 80 NAX,8O
t.iAPAGF'80

RSt |.|R8OXT9O fiR80Xt90
txliN F80

NTT,TTi.I X.BOI

A t0 |

[lSI-AS: Grude 45 Closs
HSI-AS: Grode 45 Closs

HOT
ROLIED
SHIIT

GLX-45W
NAPAC45

RSC HR45X|(55
RSC HR45YK6O

||R45XK6O
EX TEN 45

PITT]EN X.45K
PITT{EN X.450

HSLAS: Grode 50 Ooss
HSLAS: Grode 50 Closs

GtX 5OW
NAPAC5O

RSC ||R5OXK6O
RSC ||R5OY(65

|lR5OX|(65
tX{EN 50

PITT]EN X.5OK
PITT-TFN X.5OO

HSLAS: Grode 55 Clos
HSI-AS: Grode 55 Clos

GLX.55W
NAPAI.55

RSC HR55X(65
RSC HR55YK7O

HR55XK65
EX.TIN 55

PITT"TIN X 55K
PITTTIN X.550

HSLAS: Gmde 60 (loss
HSIAS Grnde A0 flnrc

GLX 6OW
NAPAG6O

RSC HR6OXl(/O
RST HR6OYK/5

HR5OXK/5
EX-TEN 60

PM.TEN X-6OK
PITT{EN XTOO

||SI,AS
|l S I,A5

Grode 65 [|oss
Grode 65 Closs

GtXT5W
NAPAC6 5

RSC HR65XK/5
RSC HR65YK8O

HR65XKBO

HSI,AS: Grode 70 Closs I
HSI,AS: Grode 70 Clos 2

NAPAC/O RSt HR/OXK8O
RSC |lRTOY|(B5

HR/OXKBO

HSl,ASf: Grode 50
NAX 50 RSC I|R5OXF6O

RSC HR5OYF65 |IR5OXF6O
PITT.IEN X-5OT

NAPAC.F-50 RSC IR5OXF6O
RSC IR5OYF65 EX{IN F5O

HSLASf: Grode 60 NAX 60
NAPACF6O

RSC HR6OXITO
RSC HR6OYFi5

HR6OXF/O
EX.TEN I6O

PITT]EN X 6OF

HSLASL: Grode /0 NAX 70
NAPAC.I./O

RSC HR/OXFBO
RSC HR/OXFB5

HR/OXFBO
IX.TEN F7O

PMTENXTOF

HSI-ASf: Grode 80 NAX.BO
NAPAT.F-BO

RSC HRBOXF9O HR80Xt90
EX]IN FBO

PITT{EN X-BOI
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A (-) in the Knife Selection chort indicotes the materiol is not ovoiloble. An (X) indicotes there is no $ondord CINCINNATI Sheor for thot moteriol.

l. Sheor with the roke ongle set ot the moximum (see poge 4). lf sheoring $oinles $eel more thon 50% of the time and some 0f it is thicker thon 10 gouge (3 mm) then
Type "S" knives ore recommended."

2. Accurote onlv for the mcteriol conditions indicoted
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