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s of composition, steels of the same cross sectional hardn
by tempering after through hardening, will havé.approximat
itudinall tensile strength at room temperature’ !

shows the relation between hardness and Jlongitudinal tensi
of 0.30 to 0.50% carbon steels in the fully hardened and. {
, hormalized, and annealed conditions." Figure 2 showing t
between longitudinal tensile strength and yield strength,
illustrating longitudinal tensilerstrength versus reductig
al of steels in the quenched and tempered condition. FigL
t relationship between ductility and hardness and illustra
the reduction of area decreases as hardness increases, an
en hardness, the reduction of area is genera]]y h1gher for
an for plain carbon steels.. :

dent from these curives that steels of the same cross secti
have about the same strength characteristics, so that any
ifferent compositions would yield the same results. For §
application then, the first thing to be determined is what
on is required to obtain proper hardening in the size sect

This information is not contained in mechanical property
e determined from published data or by means of a hardenak
thods—of making this hardenability test and interpretation
1ts are provided in SAE J406b.

the engineer must decide from the service stresses i
the finished part what tensile properties are required in the part.
tensile properties may then be converted to hardness values from the figures

‘Longitudinal means parallel to rolling direction.
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2. REFERENQES: Of
pN

2.1 Applicable Documents:

SAE J406, Methods of Determining Hardenability of Steels

SAE J1099, Technical Report on Fatigue_Propertie;"

| A

The (R) is for the convenience of the user in locating areas where technical (:
revisions have been made to the previous issue of the report. If the symbol is

next to the report title, ttrindicates’a complete revision of the report.

hardness, the appropriate tempering temperature to obtain this hardness can
In Figure 4 the curves are approximate values to be used as a
guide. Carbon steels and lean alloy steels, when fully hardened, will fall
slightly below the curves and strongly alloyed steels will fall slightly

be selected.

. '(Continued):

above the curves.

Figure 4 showing the effect of tempering temperature on hardness is a summary
of information contained in a large number of mechanical property charts

pubtish

represent, as do the charts én tensile, yield strengths: and redu¢tion of
area, ddta on all SAE alloy and carbon steels with carbon contents of 0.30 to

0.50%.

Mechanidal property values obtained from these few summany /figures will be as
as the information formerly available in a large number of charts,
each representing an individua) type of steel. Forimore exact information it
would bg necessary to make tests on samples from, individual heats|of steel.

accurate

NOTE: Mechanical properties in this report are ‘monotonic ahd do not
rlepresent cyclic test loading condittons. Cyclic loading and cyclic
material properties are described 1h-SAE J1099.
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4] N9Q
RATIONALE:
Not applicable.
TION TANDARD I TANDARD:
Not applicable.
P TION:

The figures in this SAE Information Report illustrate the principle that,

regardless of composition, steels of the same cross sectional hardness produced
by tempering s
longitudinal| tensile strength at room temperature.

REFERENCES:
SAE J406, Methods of Determining Hardenability of Steels
SAE 31099, Technical Report on Fatigue Properties

COMMITTEE COMPOSITION:

DEVELOPED BY| THE SAE IRON AND STEEL TECHNICAL COMMITTEE DIVISION 1 - CARBON AND
ALLOY STEELSE

P. A. Speer,|[Inland Steel Co., Chicago, IL.-"Chairman
G. A. Beaudofn, Stelco Steel, Hamilton,.Ontario, Canada
R. Binoniemi| Eaton Corporation, Kalamazoo, MI

. Bowman|, Caterpillar Inc., East<Peoria, IL

. Cobbett, Matco Tools, Stow, OH

. Frey, lLeesburg, FL

. Head, ptelco Steel, Hamilton, Ontario, Canada

. Keith,|Navistar Intl._Transport Corp., Ft. Wayne, IN
Oakwood, Intand Steel\Co., E. Chicago, IL

Piedral Timken Company, Canton, OH

Tripp,|Dana Corp.; Ottawa Lake, MI
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SPONSORED BY IR ND STEEL TECHNICAL COMMITTEE:

J. Arabial Genéral Motors Corp., Warren, MI

J. Belz, Bloomfield Hills, MI

. D. Bennett, White Farm Equip. Co., Charles City, IA
Bens, Kolene Corp., Detroit, MI

Bittner, Pressed Steel Tank Co. Inc., Milwaukee, KI
Bogart, Traverse City, MI

Buenneke, Caterpillar Inc., East Peoria, IL
Chojnowski, Jackson, MI

Cook, Oakmont, PA

. Day, Meenanite Worldwide, Fairlawn, OH

Denner, National Steel Corp., Livonia, MI

. E. Dickerson, Motor Wheel Corp., Lansing, MI

S. Dickey, Mack Trucks Inc., Hagerstown, MD
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1Longitudinal means parallel to rolling direction.
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