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" ALLoYs DATABASE H-13
Author: J. C. Benedyk August 2008
Composition limits of H-13 based on the AISI/ H-13, which leads to a
UNS (T20813) standards are (mass %): 0.32-0.45 greater dispersion of Fe
C, 0.20-0.50 Mn, 0.80-1.20 Si, 4.75-5.50 Cr, 0.30 vanadium carbides
max Ni, 1.10-1.75 Mo, 0.80-1.20 V, 0.250 max Cu, and higher wear 5 ﬂ Cr
0.03 max P, and 0.03 max S. Where specified, as resistance. The H-13 *
resulfurized H-13, sulfur may be increased to steel also has a slightly 1 5 MO
0.06-0.15% to improve machinability. wider range of the &
Besides the standard H-13 grade, various modified, other principal 1 0 V
premium, and superior grades of H-13 are alloying elements, .
available from hot work steel producers, usually allowing producers 0.35 c
with limiting phosphorus and/or sulfur levels flexibility in tailoring .
that are below the standard composition limits mechanical properties
to improve toughness and thermal fatigue for given heat
resistance and containing principle alloying treatments and applications. Premium and
elements in particular ranges that may be outside superior grades of H-13 have carefully controlled
the T20813 standard. Also, the premium grades compositions with low levels of sulfur and
of H-13 within T20813 composition limits are phosphorus and are produced by special melting,
generally produced by special refining and refining, and hot forging/rolling schedules
metallurgical practices to control microstructure primarily to achieve a fine microstructure and
and especially carbide size and distribution. improve toughness and thermal fatigue resistance
over conventionally produced H-13 grades. In a
few cases, some H-13 producers employ long
1.0 General term, high temperature, homogenization

This medium alloy, martensitic, air hardening,
ultrahigh-strength steel is similar to H-11 and H-
11 Mod in composition, heat treatment, and many
properties. The steels H-11, H-11 Mod, and H-13
exhibit several properties that are important in
airframe and landing gear applications, including
the ability to be heat treated to an ultimate tensile
strength of 300 ksi while having excellent thermal
shock resistance. These grades are typically
hardened by austenitizing and cooling in air,
flowing inert gas, oil, or hot salt bath. Upon

B AHAD Rt BAIFEHfE 0

techniques with controlled cooling to refine the
carbide distribution and produce a more isotropic
microstructure. Powder/particle metallurgy
grades of H-13 are available with significantly
refined distributions of carbides and sulfides (for
the high sulfur, free machining grade) to
improve toughness and thermal fatigue and
wear resistance relative to conventional H-13 steel
that is normally produced by ingot metallurgy.
Careful consideration of H-13 supply will assure
a cost effective selection of steel grade for a given
application.
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