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@ HARDENABILITY BANDS FOR CARBON AND ALLOY H STEELS

1. INTRODUCITION:

The SAE |Iron and Steel Technical Committee - Division 14.-in“cooperation with

the Technical Committee on Alloy Steel Bars of the American Iron and Steel
Institutle devised hardenability bands for the constructional alloy [steels.
The initial SAE Standard for H Steels was publishedin 1948 and numerous
revisiorls and additions have been issued in the_intervening years. | The SAE
Iron and Steel Technical Committee established Division 8 in 1960 devise
hardenablility bands for carbon steels. The result of Division 8 effforts is

Recommended Practice J776.

at time, Division 14 has been dissolved and Division 1 was [formed and
was given responsibility for Carbon and Alloy Steel Bars. Division[8 is now
responsiple for Hardenability for Carbon and Alloy Steels. This trend was
followed by the American Iron and"Steel Institute which now has a technical
committee for bars which covers both carbon and alloy steels.

ended Practice J776 and the SAE Standard J407 were retired and the
nd alloy H-Band Steels are combined in this new standard.

SAE Rec
carbon

2. GRADES STEEL:

H steels| and their-corresponding minimum and maximum hardenability [limits are
shown for all of ‘the carbon and alloy steels for which there are sufficient
hardenablility “data and for grades that can use the standard end quepch test.
As hardenability data are accumulated for other grades, this standard will be
revised [taDinclude such grades.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report atleast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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CHEMICAL COMPOSITION LIMITS:

To permit steel producers the necessary latitude to meet a common standard of
hardenability limits, the chemical composition limits of these steels have
been broadened somewhat from those limits applicable to the same grades when
specified by chemical composition only (J403 and J404). These broader limits
permit adjustments in manufacturing ranges of chemistry to correct for
individual plant melting characteristics which might otherwise influence the
levels and widths of the bands. The modifications have not been great enough
to influence the general characteristics of the original compositions of the

series under—consideration.
The chemi¢al composition limits for electric furnace, open hearth,’apd BOF
steels are outlined in Tables 1 and 2 and are subject to the permissjible

variation

IDENTIFIC,

5 for product analysis outlined in Tables 1 and 3 of\SAE J4
ATION:

As a mean
suffix le
Unified N
steel con
other mea
letter is
restricti

GRAIN SIZE:

The Timit
austeniti
steel is

between p

USE OF HA

5 of identifying steels specified to hardenability band 1im
Lter H has been added to the conventional{seéries number. I
imbering System, the H appears as a prefix. It is importan

s of determining when hardenability\band limits apply.
used, all conditions pertaining to chemical composition 1i
bns, testing technique, and so forth, as outlined herein ap

set forth for bands are-intended to apply to steels exhib
c grain size 5 or finer (see SAE J418). In cases where coa
desired, the hardenability limits shall be a matter of agre
roducer and consumer.

5

RDENABILITY LIMITS:

Band 1imi
estimatin
quench te

The

ts are shown graphically and are so depicted for convenienc
g the hardness value obtainable at various locations on the
5t bar~and for quick comparisons of the various H grades.

values of Diameter of Rounds, with Same As-Quenched

Hard
were

selected from the ranges appearing in Fig. 7 of

SAE J406.

D9.

its, the
the
that

sumers use this letter in specification requirements, as thgre is no
When the

its,
ply.

iting
rse grain
ement

e in
end

It should be noted that hardenability 1imits are presented graphically in

both U.S.

customary units and also in metric (SI) units. The metric

hardenability bands were prepared by careful conversion from existing bands
in U.S. customary units.

In either case, for specification purposes, the tabulated values of Rockwell

hardness

(HRC) are used. Values below 20 HRC are not specified beca

values are not as accurate.

use such
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6. (Continued):

Two points from the tabulated values are commonly designated according to one
of methods A, B, C, D, or E, which are defined in the following paragraphs.
Those various methods are illustrated graphically in Figs. 1 and 2. Note
that nearest whole integers of distance and hardness are to be used, not
fractions.

6.1 The minimum and maximum hardness values at any desired distance. This
method is illustrated in Figs. 1 and 2 as points A-A.

6.2 The mipimum and maximum distance at which any desired hardnessCvad)ue
occurs|. This method is illustrated in Figs. 1 and 2 as points’B-B. If the
desired hardness does not fall on an exact sixteenth (or mm) position, the
minimum distance selected should be the nearest sixteenth (or mm)|position
toward| the quenched end and the maximum should be the néarest sixteenth
(or mm) position away from the quenched end.

6.3 Two makimum hardness values at two desired distances, illustrated|in Figs. 1
and 2 as points C-C.

6.4 Two mipimum hardness values at two desired.distances, illustrated|in Figs. 1
and 2 as points D-D.

6.5 Any mipimum hardness plus any maximum hardness, illustrated in Figs. 1 and 2
as points E-E.

When hardenability is specifiedCaccording to one of the aforementioned
methods A to E, the balance of the hardenability band is not applicable.

In cases when it is considéred desirable, the maximum and minimum|limits at
a distance of 1/16 in (or-1.5 mm) from the quenched end can be spgcified in
addition to the other-two points as previously described in paragraphs A to
E, inclusive.

When the full H-band is specified, the hardenability can be reported by
listing hardness values from the quenched end to the test specimen for each
1/16-16/16./in and 1/4 in increments from there to 32/16 in. In thHe case of
the metric-end quench test, hardness values would be reported for|1.5, 3, 5,
7, 9, 113213, 15, 20, 25, 30, 35, 40, 45 and 50 mm from the quenchHed end.
Except at the 1/16 in or 1.5 mm position, it is customary to accept a
tolerance of two points HRC for a 3/16 in or 5 mm portion of the curve.

This tolerance is necessary because curves of individual heats may vary
somewhat in shape from the standard band limits and thus deviate slightly at
one or more positions in the full length of the curves.

For shallow hardening carbon H steels, distances from the quenched end may
be reported by 1isting hardness values for each 1/16 in or 1.5 mm or 1/32 in
or 0.75 mm (rather than full sixteenths or 1.5 mm only as with alloy steels).

The technique of testing for acceptance should be in accordance with SAE
J406.
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7.

GENERAL:

The hardenability limits in this standard are those for regular quality

steels produced in accordance with the Steel Products Manuals published by
AISI (American Iron and Steel Institute).
standard can be specified to more restricted hardenability ranges; consult

Some of the steels in this

SAE J1868.
TABLE 1 - Carbon and Carbon Boron H Steels Composition
Ladle Chemical Composition, Weight'%

UNS SAE or AISI
No. Stee] No. c Mn Si P, maxP| | S, maxb
H10380 1038H 0.34/0.43 0.50/1.00 0.15/0.35 0.040 0.050
H10450 1045H 0.42/0.51 0.50/1.00 0,15/0.35 0.040 0.050
H15220 1522H 0.17/0.25 1.00/1.50 0.15/0.35 0.040 0.050
H15240 1524H 0.18/0.26 1.25/1.75 0.15/0.35 0.040 0.050
H15260 1526H 0.21/0.30 1.00/1.50 0.15/0.35 0.040 0.050
H15410 1541H 0.35/0.45 1.25/1.7% 0.15/0.35 0.040 0.050
H15211 15821Ha 0.17/0.24 0.70/1.20 0.15/0.35 0.040 0.050
H15281 15828Ha 0.25/0.34 1.00/1.50 0.15/0.35 0.040 0.050
H15301 15830Ha 0.27/0.35 0.70/1.20 0.15/0.35 0.040 0.050
H15351 15835H2 0.31/0.39 0:70/1.20 0.15/0.35 0.040 0.050
H1537 15837H2 0.30/0.39 1.00/1.50 0.15/0.35 0.040 0.050
H15411 15841Ha 0.35/0.45 1.25/1.75 0.15/0.35 0.040 0.050
H15481 15848Ha 0.43/0.53 1.00/1.50 ®0.15/0.35 0.040 0.050
H15621 16862Ha 0.54/0.67 1.00/1.50 0.40/0.60 0.040 0.050

AThese stgels contain.0.0005-0.003% boron.

bif electnic furnace practice is specified or required, the limits fqr
phosphorus and sulfur are 0.025%, respectively, and the prefix E is added to the

SAE or AISI n

mbérs

The phi (@) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report.
symbol is next to the report title, it indicates a complete revision of the report.

If the
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TABLE 23 - Standard Alloy H Steel Compositions
SAE or Ladle Chemical Composition, weight %b,C
UNS AISI
No. Steel No. C Mn ST Ni Cr “Wo v

H13300 13304 0.27/0.33 | 1.45/2.05 0.15/0.35 - - - -
H13350 < s +45/2-05 01570735 = = = -
H13400 0.37/0.44 1 1.45/2.05 0.15/0.35 - - - -
H13450 0.42/0.49 | 1.45/2.05 0.15/0.35 - - )" -
H40270 0.24/0.30 | 0.60/1.00 0.15/0.35 - - 0720/0.B0 -
H40280d 0.24/0.30 | 0.60/1.00 0.15/0.35 - - 0.20/0.B0 -
H40320 0.29/0.35 | 0.60/1.00 0.15/0.35 - - 0.20/0.80 -
H40370 0.34/0.41 | 0.60/1.00 0.15/0.35 - < 0.20/0.80 -
H40420 0.39/0.46 | 0.60/1.00 0.15/0.35 - - 0.20/0.80 -
H40470 4 0.44/0.51 | 0.60/1.00 0.15/0.35 - - 0.20/0.80 -
H41180 4118H 0.17/0.23 | 0.60/1.00 0.15/0.35 - 0.30/0.70 0.08/0.15 -
H41300 41304 0.27/0.33 | 0.30/0.70 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41350 4135H 0.32/0.38 | 0.60/1.00 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41370 41374 0.34/0.41 | 0.60/1.00 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41400 4140H 0.37/0.44 | 0.65/1.10 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41420 4142H 0.39/0.46 | 0.65/1.10 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41450 4145H 0.42/0.49 | 0.65/1.10 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41470 4147H 0.44/0.51 | 0.65/1.10 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41500 4150H 0.47/0.54 | 0.65/1.10 0.15/0.35 - 0.75/1.20 0.15/0.25 -
H41610 4161H 0.55/0.65 | 0.65/1.10 0.15/0.35 - 0.65/0.95 0.25/0.35 -
H43200 4320H 0.17/0.23 | 0.40/0.70 0.15/0.35 | 1.55/2.00 0.35/0.65 0.20/0.30

H43400 4340H 0.37/0.44 | 0.55/0.90 0.15/0.35 | 1.55/2.00 0.65/0.95 0.20/0.30 -
H43406f E4340nf 0.37/0.44 | 0.60/0.95 0.15/0.35 }1.55/2.00 | .0.65/0.95 0.20/0.30

H46200 4420H 0.17/0.23 | 0.35/0.75 0.15/0.35 | 1.55/2.00 - 0.20/0.30 -

aThe rangps and limits on this table apply only to material not exceeding
200 in2 (0.13 ™7 in cross sectional area, 18 in (460 mm) in width, or 10 000
1b (4.5 tonne) per piece in weight. Ranges and limits are subject to the
permissible variations for product analysis shown in Table 4 of SAE J409.

bsma11 quantities of certain elements may be found in alloy steel which are
not specified or required. These elements are.to be considered as incidental and
acceptable to the following maximum amounts: copper to 0.35%, nickel to 0.25%,
chromium to 0.20%, and molybdenum to 0.06%.

CFor open hearth and basic oxygen steels maximum sulfur content is to be
0.040% and maximum phosphorus content is to be 0.035%. Maximum phosphorus and
sulfur in basic electric furnace steels are to be 0.025% each.

dSulfur content range is 0.035/0.050%.

fElectric furnace steel.
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TABLE 23 - Standard Alloy H Steel Compositions (Continued)
SAE or Ladle Chemical Composition, weight %b.C

UNS AISI

No. Steel No. C Mn S L Tr Ll \J
H47180 4718H 0.15/0.21 0.60/0.95 0.15/0.35 | 0.85/1.25 0.30/0.60 0.30/0.40
H47200 4720H 0.17/0.23 | 0.45/0.75 0.15/0.35 | 0.85/1.25 0.30/0.60 0.15/0.25
H48150 48154 0.12/0.18 | 0.30/0.70 0.15/0.35 | 3.20/3.80 0.20/0.3
H48170 481|7H 0.14/0.20 | 0.30/0.70 0.1570.35 | 3.20/3.80 - 0.2070.3 -
H48200 4820H 0.17/0.23 | 0.40/0.80 0.15/0.35 | 3.20/3.80 0.20/0. 3 -
H50401€ 50840H¢€ 0.37/0.44 | 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H50441€ 50844H€ 0.42/0.49 | 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H50460 5046H 0.43/0.50 | 0.65/1.10 0.15/0.35 - 0.13/0.43 - -
H50461€ 50846He 0.43/0.50 | 0.65/1.10 0.15/0.35 - 0.13/0.43 - -
H50501€ 50850H€ 0.47/0.54 | 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H50601¢€ 50860HE 0.55/0.65 | 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H51200 5120H 0.17/0.23 | 0.60/1.00 0.15/0.35 - 0.60/1.00 - -
H51300 51304 0.27/0.33 | 0.60/1.10 0.15/0.35 - 0.75/1.20 - -
H51320 5132H 0.29/0.35 | 0.50/0.90 0.15/0.35 - 0.65/1.10 - -
H51350 51354 0.32/0.38 | 0.50/0.90 0.15/0.35 - 0.70/1.15 - -
H51400 5140H 0.37/0.44 | 0.60/1.00 0.15/0.35 - 0.60/1.00 - -
H51470 5147H 0.45/0.52 | 0.60/1.05 0.15/0.35 - 0.80/1.25 - -
H51500 5150H 0.47/0.54 | 0.60/1.00 0.15/0.35 - 0.60/1.00 - -
H51550 5155H 0.50/0.60 | 0.60/1.00 0.15/0.35 - 0.60/1.00 - -
H51600 5160H 0.55/0.65 { 0.65/1.10 0.15/0.35 - 0.60/1.00 - -
H51601€ 51860HE 0.55/0.65 | 0.65/1.10 0.15/0.35 - 0.60/1.00 - -
H61180 6118H 0.15/0.21 | 0.40/0.80 0.15/0.35 - 0.40/0.80 - 0.10/0.15
H61500 6150H 0.47/0.54 | 0.60/1.00 0.15/0.35 - 0.75/1.20 - 0.15 min

aThe ranges
200 in? (0.13

gnd.limits on this table apply gnly to material not exceeg

ing
000

1b (4.5 tonne) per piece in weight. Rangés and limits are subject to the
permissible variations for product analysis shown in Table 4 of SAE J409.

bsma11 quantities of certain elements may be found in alloy steel which are
not specified or required. These elements are to be considered as incidental and
acceptable to the following maximum amounts: copper to 0.35%, nickel to 0.25%,
chromium to 0.20%, and molybdenum to 0.06%.

CFor open hearth and basic oxygen steels maximum sulfur content is to be
0.040% and maximum phosphorus content is to be 0.035%. Maximum phosphorus and
sulfur in basic electric furnace steels are to be 0.025% each.

€These steels contain 0.0005-0.003% boron.
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TABLE 22 - Standard Alloy H Steel Compositions (Continued)

SAE or Ladle Chemical Composition, weight gb,c

UNS AISI

No. Steel No. C ¥in Si Ll tr Mo v
H81451€ 81B45HE 0.42/0.49 ] 0.70/1.05 0.15/0.35 | 0.15/0.45 0.30/0.60 0.08/0.15 -
H86170 _8617H 0.14/0.20 | 0.60/0 95 0.15/0.35 | 0.35/0.7% 0.35/0,65 0,15/0.25 -
H86200 8620H 0.17/0.23 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p. 25 -
H86220 8622H 0.19/0.25 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0-15/p.25 -
H86250 8625H 0.22/0.28 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0,15/D.25 -
H86270 8627H 0.24/0.30 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p.25 -
H86300 8630H 0.27/0.33 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p. 25 -
H86301¢€ 86B30HE 0.27/0.33 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p.25 -
H86370 8637H 0.34/0.41 | 0.70/1.05 0.15/0.35 | 0.35/0.75 0.3570.65 0.15/p.25 -
H86400 8640H 0.37/0.44 | 0.70/1.05 0.1570.35 | 0.35/0.75 0.3570.65 0.15/p.25 -
H86420 8642H 0.39/0.46 | 0.70/1.05 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p.25 -
H86450 8645H 0.42/0.49 | 0.70/1.05 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p.25 -
HB6451€ 86B45HE 0.42/0.49 { 0.70/1.05 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/p.25 -
H86500 8650H 0.47/0.54 | 0.70/1.05 0.15/0.35 | 0.35/0.70 0.35/0.65 0.15/0.25 -
H86550 8655H 0.50/0.60 | 0.70/1.05 0.15/0.35 | 0.35/0,75 0.35/0.65 0.15/p.25 -
HB86600 8660H 0.55/0.65 | 0.70/1.05 0.15/0.35 | 0.35/0.75 0.35/0.65 0.15/0.25 -
H87200 8720H 0.17/0.23 | 0.60/0.95 0.15/0.35 | 0.35/0.75 0.35/0.65 0.20/0.30 -
H87400 8740H 0.37/0.44 | 0.70/1.05 0.15/0.35 *{0.35/0.75 0.35/0.65 0.20/0.30 -
H88220 8822H 0.19/0.25 | 0.70/1.05 0.15/0{35 | 0.35/0.75 0.35/0.65 0.30/0.40 -
H92600 9260H 0.55/0.65 | 0.65/1.10 1.70/2.20 - - = -
H93100f 93104 0.07/0.13 | 0.40/0.70 0.15/0.35 | 2.95/3.55 1.00/1.45 0.08/0.15 -
H94151€ 94B15H¢ 0.12/0.18 | 0.70/1.,05 0.15/0.35 | 0.25/0.65 0.25/0.55 0.08/0.15
H94171€ 94B17He 0.14/0.20 | 0.70/1.05 0.15/0.35 0.25/0.65 | 0.25/0.55 0.08/0.15 -
H94301€ 94B30H® 0.27/0.33 | 0(70/1.05 0.15/0.35 | 0.25/0.65 0.25/0.55 0.08/0.15 -

aThg ges~and 1imits on this table apply only to material not exdeeding
200 in 113 m2) in cross sectional area, 18 in (460 mm) in width, on 10 000

1b (4.5 tonne) per piece in weight. Ranges and limits are subject to the
permissible variations for product analysis shown in Table 4 of SAE J409.

bsmall quantities of certain elements may be found in alloy steel which are
not specified or required. These elements are to be considered as incidental and
acceptable to the following maximum amounts: copper to 0.35%, nickel to 0.25%,
chromium to 0.20%, and molybdenum to 0.06%.

CFor open hearth and basic oxygen steels maximum sulfur content is to be
0.040% and maximum phosphorus content is to be 0.035%. Maximum phosphorus and
sulfur in basic electric furnace steels are to be 0.025% each.

€These steels contain 0.0005-0.003% boron.

fE]ectric furnace steel.
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Hardenability Band
DIAMETERS OF ROUNDS WITH SAME AS-QUENCHED HARDNESS, inches | LOCATION IN ROUND QUENCH
7 SURFACE MILD
WATER
] 2 3 4 3/4 RADIUS FROM CENTER hUENCH
0.5 1 1.5 2 2.5 3 3.5 4 CENTER
} 1 1 1 1 1 1 1 1
1 2 3 4 SURFACE MILD
0.5 ] 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
65
60
A
s > A
u ¥ ~
3 "\
3
50 S&
(&) AW
% X N
é 45 = \\\ E
N e
-4 40 . = "‘::IE
= T \\ . }
> B AN N /_C
g > i~
DV/ AN
30 E/ N —t
25 — ~ D
e \
20 $
2 4 6 g8 10 N2 14 16 18 22 26 26 28 (30 32
DISTANCE FROM_QUENCHED END - SIXTEENTHS OF AN INCH
Method Example
A Minimup and maximum hardness values at a A-A 43 to 54 HRC|at J 3/16
designateds/distance
B A hardpéss value at minimum and maximum B-B 39 HRC at J #/16 min
distances 39 HRC at J 9/16 max
C Two maximum hardness values at two designated |C-C 50 HRC at J 5/16 max
distances 34 HRC at J 12/16 max
D Two minimum hardness values at two distances D-D 35 HRC at J 5/16 min
21 HRC at J 16/16 min
E Any minimum hardness plus any maximum hardness {E-E 32 HRC at J 6/16 min
37 HRC at J 10/16 max

FIGURE i - Examples Illustrating Alternate Methods of
Specifying Hardenability Requirements in U.S.

Customary Units
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Hardenability Band
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
50 75 SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER WATER
20 30 40 50 60 80 100 CENTER QUENCH
i 1 | 1 1 1 1 1 I I
20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER olL
10 20 30 40 50 60 75 CENTER | QUENCH
65
60
o
4
S 55 4 (
e N
[&]
g 50 \\
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a 45
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< AN | -
x N\ /9
_ 40 p \ N =
4 d -
Ww Z 1N\, NS l’h
X
O Z I\ o —
(@] pd AN ——
@ 30 X ——
/ \‘\
7 N ]
25 Ei’ ~_ i
;\
20
3 5 7 9 11 1315 20 25 30 35 40 45 50
DISTANCE \FROM QUENCHED END - MILLIMETERS
Method Example
A Minimupm and maximum hardness values at a A-A 42 to 54 HRClat J 5 mm
designateds/distance
B A hardpeSs value at minimum and maximum B-B 38 HRC at J 1 mm min
distance 38 HRC at J 15 mm max
C Two maximum hardness values at two designated |C-C 51 HRC at J 7 mm max
distances 34 HRC at J 20 mm max
D Two minimum hardness values at two distances D-D 34 HRC at J 9 mm min
21 HRC at J 25 mm min
E Any minimum hardness plus any maximum hardness |E-E 30 HRC at J 11 mm min
34 HRC at J 20 mm max

FIGURE 2 - Examples Illustrating Alternate Methods of
Specifying Hardenability Requirements in Metric (SI)

Units
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Page 6
ATwESS LoeTs Fon UNS H10380  Hardenability Band  SAE/AISI 1038H
SPECIFICATION PURPOSES < LTy 5 N = Mg
R L 0.3/0.43 | 0.50/1.00 | 0as5/0.38
OF M IocH MAX. N,
' ) 51
1.5 P 2
2 55 3 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
25 i » 249 N " SURFACE | #I1LD
3 “ 2 1 2 3 4 37U RADIUS FROM CENTER] WATER
3.5 “ n 051 15 2 25 3 35 - CENTER | QUENCH
4 37 23 - k4 ) & ) i ) 4 ) | b | L ) R
ws 1 2 i 2 3 49 ____SURFACE_| MiLD
- 1 18 2 25 3 3.5 4 |37y ravius rrom CENTER] DIL
s % T A 5 r4 CENTER—TQUENCH
5.5 2 21 priad
. P u 63
.5 o 2
- 60
7 -
w
r.s 2 - ] N\
s * - b 58 \
9 25 - ) Y
30| X
10 25 - L —X
2 > - " = — 1
" 23 - n“‘! : | a
18 2 - w FH )
Z a01%
¢ i
<
b 35
=
Y. X
30|
HEAT TRERTING TEMPERATURES - _—
RE NDED BY SAE 2, X
*nonMatliZE 1600 OF 5 F 1 ¥ =
AUSTENITIZE 1550 OF o 20t 1 —+ p
. " ; Iy, 2 4 6 8 1012 14 16 18 20 22 24 26 28 ¥ 32
For forged o rolled specinens only DISTANCE FROMQUENCHED END — SIXTEENTHS OF AN INCH
PV —— UNSH10450 Hardenability Band  SAE/AISI 1045H
srecnrffunon PURPQSES e T S N & MG
:llgfl::#gt l-l " 0.42/0.5¢ 0.50/1.00 0.16/0.35
OF AN INCN WAK. MiN-
) 62 58
1.5 L1} 52
2 59 . Diameters of rounds with same as-quenched hardness, inches LOCATION iIN ROUND EdCK
.8 had b 2.4 SURFACE | Mi[0
3 52 34 - 3/4 RADIUS FROM CENTER] wAlER
3.8 s 29 0.5 1 13. 2 25 3 35 4 CENTER ENCH |
M 38 28 ) & R 1 ) ¢ ) & I i ) § ) |
4.5 3 7 ._-..3_“__ _ X SURFACE | MIlD
- | | ] 52 25 3 35 4 374 RADIUS FROM CEWTER| OfL
5 33 26 .5 1 15 5. 3 35/ CENTER | QUENCH
5.5 32 2 s
[ 32 25 L
6.5 3 25 |s
s
7 3 25 w QE
7.5 30 P “ %
s 2 2 ; 55 X
. - A 4
[ 2 2 ? 8 = ¥
so— X -
10 29 22 (%] Y
[F] 28 21 w -
" 27 20 " 4sF
1% 26 - w -
Z 40
o
<
I 3 n ¥ N
‘\
- 30 N e ——
HEAT TREATING TEMPERATURES w =
RECOMMENDED BY SAE L)
NORMALIZE 1600 °F xE
AUSTENITIZE 1550 ©OF 2 zc'r )
. ) by, 2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32
For forged or rolled specimens only OISTANCE FROM QUENCHED END CSIXTEENTHS OF AN INCH
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J1268

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

UNS H15220 Hardenability Band SAE/AISI 1522H

[ Mo Si N Cr Mo
:ll:!':l'# 0.17/0.2% 1.00/1.50 0.15/0.35
OF AN INCH ax. L
t S0 L]
(% 1 L} L1}
2 “w 2 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
2.5 .“ n - SURFACE | MILD
3 ' 2 l_z_ii 4 3/4 RADIUS FROM CENTER] waTER
i CENTER ENCH
!;S ;: ::’ ’_0?11 '51 21 25! ;1 3.1'5 Y 4L QUENCH.
s ” N SurFace | miLo
. 3/%_RADIUS FROM CENTER] OIL
5 3 A ; 5 X NTER | QuEnCH
5.8 2 -
s ) - e
6.5 ] -
0
7 i .
: . - § s
9 - -
50
10 - - (5 N
12 - - "
" - - " ‘it X
16 - - =P =
24 X
o | =
: &
33 X
\
- an
3 30—
HEAT TREATING TEMPERATURES - ¥ o
RECOMMENDED 8Y SAE 32 X
*MOMMALIZE 1700 OF Ml ==a"
AUSTENITIZE 1700 ©F 22-{ B
. ly. v 2 4 ] L 10 12 14 16 18 20 22 26 |28 30 32
“For fprged or rolles specimens only DISTANCE (FROM QUENCHED END - SIXTCEXTHS OF an (ooh

ARONESS LTS Fom UNS H15240  Hardenability Band SAE/AISI 1524H
SPECIFICATION PURPOSES C Mo Si N: Cr =Ty
it L 0.18/0.26 | 1.28/1.75 | 0.15/0.35
OF ARl INCH MAX. L
i St L}
1.5 N9 42
2 “ 38 Diameters of rounds with same as-quenched hardness, inches LOCATION IN R QUENCH
RS hid e 2.4 R MiLD
3 ' 29 .1 _2 3 4 3/4 RADIUS FROM CEWTER] water
B.5 v 2s .q 1 1.5 2 2.5 3 35 . 4 Cf'“lkl QUENCH |
N 9 :z 2 1 SURFACE | metp
x 38 0 1; 3/4 RADIUS FROM CENTER] 01t
s s - 1 CENTER [QuEncH
k.5 3 -
[] 32 - e
b. 30 -
> @0
’ n ) “
5 -
< -]
' ZZ ) g
SO
10 2 - L4
12 23 - nwa S
[} 22 - [ ] X
w
16 - - P = N
o
% X
I 3 X N
5
EL === =
HEAT TREATING TEMPERATURES w X
RECOMMENDED BY SAE zz > X
"NORMAL 1 2E 1650 ©Of o B T
AUSTENITIZE 1600 ©OF gac{ 1 N 1
. 2 4 6 6 10 12 14 16 18 22 24 26 28 30 32
“for forged or rolled specimens oniy. DISTANCE FROM QUENCHED END —SIXTCENTHS OF aN INCH
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Page

wAROWESS LimiTS FOR UNS H15260  Hardenability Band  SAE/AISI 1526H
SPECIFICATION PURPOSES [ C [T Si N Cr Mo )
:lxgt'::::? \ L I 0.21/0.30 1.00/1.50 | 0.15/0.35 '
OF AN INCH MAX. N Nin. {
| 53 w“
1.5 - S0 L} ;
2 [ 38 1 Diameters of rounds with same uvqugndl-d hardness, inches LOCATION N ROUND QUENCH
2.5 [ 33 SURFACE | MILD
) w " 3 3/ _RADIUS FROM CENTER| waTeER
s W s Q5 2 2:5 3 35 4 CENTER | QUENCH
‘ 2 a T 3 L1
M ” - z SURFACE ] MtLD
. . . 3/4_RADIUS FROM CENTER] O1L
s 33 - X CENTER |/JQuenck
5.5 3l -
[ 2 - e
6.5 28 -
60
* i o
: - <58
] 26 - Is)
9 kil - L]
50/
10 0] - v —
12 2 - "wa -y
w - - " —"
16 - - bt g
Z 40—
o
5 h %
I 3 X X
% N
30 X
MEAT TREATING TEMPERATURES w T “ Ng
RECOMMEMDED BY SAE L X
*NQRMALIZE 1650 °F = E
AYSTENITIZE 1600 OF g 20t 3
. " ; Iy. 2 4 8 12 14 16 18 20 22 24 26 28|30 32
for forgga or rolled specinens only DISTANCE \FROM QUENCHED END — SIXTEENTHS OF AN INCH
wheoness LimiTs ror UNS H15410  Hardenability Band  SAE/AISI 1541H
srqcmlcnuon PURPOSES i c Mo 51 NI Cr Mo T
| "
[ . 35/0. W L2570, 7 016/0.356
- S | 0.35/0.45 /175 i
| 60 53
1S 59 52 i
2 59 50 Diametars of rounds with same as-quenched hardness, inches lOCATfON IN ROUND !!ENCN
2.5 58 ¥ SURFACE | MiLD
3 57 “ S 4 3/% RADIUS FROM CENTER| waATER
3.8 56 th 05 115 2 25 3 35 4 CENTER | QuEnch
M 55 a8 1 ) 1 ) 4 ) | 1 I ) L )
w5 53 3 ] 2 ] 4 SURFACE | MILD
25 ] 374 RADIUS_FROM CEMTER] OFL
5 2 32 a5 15 2 zgﬁ?:w CENTER | QUENCH
5.5 50 29 s
[ ("] n
6.5 [ -2
60
7 u: 25 " =
7.5 L) n ]
s » 23 5 s N
[} 38 23 " oD .
10 1) n v - =
12 2 2 " X m
" 3t » n? X X
18 0 - 4 X X
Z 40 X
&
X
i3 5 B
; 3 X
L 5 30 a v
HEAT TREATING TEMPERATURES w e
RECOMMENDED BY SAE L ¥ ~
*NORMALIZE 1600 OF =T
AUSTEMITIZE 1550 OF 9 20k &
*For forged or rolled specimens only. 2 12 156 I8

26 28 30 232

6 8 20 24
D‘STANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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P —— UNS H15211 Hardenability Band SAE/AISI 15B21H
SPECIFICATION PURPOSES S W TS Ni = R R
R ™ L = 0.17/0.2¢ | 0.70/1.20 | 0.15/0.35 °~3‘_’33§
OF AN 1NCH . :
] L 41
[} L] [T} .
2 7 w0 Diameters of rounds with same as-quenched hardness, inches LOCATION (N ROUMD ENCH
2.5 [ 3 SURFACE | MILD
: w - 3/4_RADIUS FROM CENTER] WATER
CENTER 3
3;5 :: : * T X 1 T T 1 4‘[ QUENCH
SURFACE | w)LD
. \d &) X /4 RADIUS FROM CENTER}, dit
s w » [ i 3. CENTER. | QUENCH
5. 3 - o5
6 35 -
13 32 - 60
7 7 - w
7 22 - P
] 2 - A
M - - ? 50
10 - - v
12 - - ) 45
I - - "
1% - - w =
Z 40— X
& %
; s -
430 —
T TREATING TEMPERATURES w i X
’]:zcomiuosn BY SAE 3 2 X X
*NORMAL 1€ 1700 :' g E L
3
JusTEMITIZE - 1700 | . €20—— ¢ 8 10 12 14 16 18 20 22 24 26 28 3¢ 32
“Far forgea or rollea specimens only. DISTANCE FROM, QUENCHED END — SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR UNS H1528) HARDENABILITY BAND SAE/ISI 158284
SPECIFIGATION PURPOSES .
"J" DISTANGE HRC % C % Mn % Si % Ni %GCr %Mo %8B
SIXTEENT
OF AN mci MAX. MIN. 0.25/0.34 {1.00/1.50 | 0.15/0.35| -- - - 0. 00,
1 53 a7 *
2 53 47
3 52 46
4 51 45
S 51 42
s 50 32 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
e 2!9; g? 2 4 SURFACE MILD
1 2 3 4 3/4 RADIUS FROM CENTER WATER
QUENCH
0.5 1.5 2 2.5 3 .
9 46 20 T ! T T I I T 315 T 4| CENTIR
'IC') 43 - ) 2 3 4 SURFACE MILD
40 - 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER] oiL
12 37 - 08 L s 2 == Py P ensdn | QUENCH
13 34 - 65
14 31 -
15 30 - w 60
16 29 - 2 =+
3 55
18 27 — o
20 25 - % so0
22 25 - w +-
24 24 - g as =
g N ES - f
26 T X e e
28 23 - 4 40 A X 5 ¥+ —J—F
22 - ] —\ X
30 w Ay -
32 21 - b ] 35 AY
20 -- 5 A B
S —
HEAT TREATING TEMPERATURES ® 30 Ay
RECOMMENDED BY SAE \: - - ——t
*NORMALIZE 1650 °F 25 X —]
AUSTENITIZE 1600 °F 2 N l} —
*For forged or rolled specimens only 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANCE FROM QUENGHED END - SIXTEENTHS OF AN INCH
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

HARDENABILITY BAND sac/a1s1 158304

*For forged or

rolled specimens only

"J" DISTANCE HRC % Si %Mo %8B
SIXTEENTHS
OF AN_INCH MAX. MIN. 0.15/0.35 - 0-808%
1 55 48 .
2 53 47
3 52 46
4 51 44
5 50 32
s :g gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
o 3 20 SURFACY wiLD
3/4 RADIUS FROM CENTER WATER
33 3 CeNTER| | QUENCH
- 1
29 - 4 SURFACH MILD
27 - 2.5 3 3/4 RADIUS FROM ' CENTER olL
26 - 2 2.5 cenTER| | QUENCH
25 . 65
24 -- .
23 - w 60
22 -- 2
3 55
20 - o
-- - 9 so
w
z
2 a5
«
Xx
o 40
-
w
z2 35
3
HEAT TREATING TEMPERATURES T 30
RECOMMENDED BY SAE N
#NORMALIZE 1650 °F 25 -
AUSTENITIZE 1600 *F
20

12 14

24 26 28 [0 32
DISTANGE FROM QUENCHED END ~ SIXTEENTHS OF AN INCH

MEAT TREATING TEMPERATURES
RECOMMENDED 8Y SAE
"NORMAL | 2E€ 1600 ©F
AUSTEMITIZE 1550 ©F

*For forged or rol!ed specimens only.

~n
L -

oy

HARDNESS LIMITS FOR UNS H15351 Hardenability Band SAE/AISI 15B35H
SPEC|FICAHOI PURPOSES S0 i Mo L
*3° DISTANCE [ 0.15/0.35 ’
Hitl] W wn.
' 58 ") »Contains 0.0005—0.003% boron.
2 ™ 50
3 5% w Diameters of rounds with same as-quenched hardness, inches LOCATION N 0 {1
[ o “ 54 SURFACE | MiLD
- - 2 3 & 3/% RADIUS FROM_CEWTER] paTer
: o » CENTER ENCH
T o n SURFACE | M1Lo
s .’ 2 3/4_RaDIUS FrROM cCEwTER] |00
s R - CEMTER ENCH |
T ™ r —F—F—F
" - -
12 7 - 80
M = : Y
. <4
" = : g
! 50
i - - o X
» n - "4 E=="
- - [ ] b §
: 22 - w I 3
Z 40 T
n - - e 3 X
» ] - « 3 - =
» : : T E X X
1 - - )
3 3oF
-
E3
<
Y]
o
-3

N

2 5 8
DISTANCE FROM

'L-m-u

10 12 14 ) 18 20 22 24 26 28 30 32
QUENCHED END —SIXTEENTHS

OF AN INCH
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NARDNESS LINITS FOR UNS H15371 Hardenability Band SAE/AISI 15B37H
SPECIFICATION PURPOSES r c T ST = TN T . y
37 9ISTARCE 1 i 1 ! T t ]
StATEENTRS - | 0.3/0.33 | 1.00/1.50 | v.5/0.35 | ) : .
OF AR 1CH X . ! | i ; I
: I3 LY] 50 *Contains 0.0005—0.003% boron.
? “ 50
? L] . Diametsrs of rounds with same as-quenched hardness, inches LOCATION (N QUENCH
hd had hod . ) . o _SURFACE § miILD
s 53 o I3/% aaDius_FROm cewTEn] waten
[} 82 » CENTER ENCH
: ; ;: . . Sumfacg | wto
3/4 RADIUS Frow CENTER] O1L
M u - 1 Jovewncn
H 7 [ e 3
it - - 63 -
12 0 2 —4 F—F
3 60
' R R
18 » o “
13 - - <3 g - ¥
" » : 8, =S S e = =
18 - o™ =]
20 n - v as s
22 - . " >
b 2 - w X L]
Z 40
2¢ - - 0‘ - X\
= 2 - % 3 X
» - - x =
e ' ' 430 " S
HEAT TREATING TOPERATURES - -3 N3 = 3
RECOMMENDED BY SAE 32 N ——
*hommaL i 7€ 1600 OF L =: 3 33— F- 3 F - ~
RUSTEMITI2E 1550 OF g 2,‘[’-#’—'“*' F = ‘%
. - v 2 ] [ 1012 14 16 18 20 22 24 26 24 3 32
[For forded or rotled specimens oniy} DISTANCE FROM QUENCHED END — SIXTEENTHS. OF AN 18CH

PARONESS LIMITS FOR UNS H15417 Hardenability Band SAE/AISI 15B41H
SPECIFICATION PURPOSES C Mo S Ny Gt Mo
HH Y ] 0.35/0:45] 1.25/1.75 | 0.a5p0.35
OF AR 1CN MAT. nen. -
; 7] Y] *Contains 0.0005—0.003% boron. |
5 2
] b3 5 Diameters of rounds with same as-quenched hardness, inches LOCATION 1N M
M » ¥ - surrace || wiwo
5 ‘ 4 374 RADIUS FROM CENTEN| waTER
. ] 3 CENTER N
7 $ ] ) |
. 5 u SURFACE || M0
[3/4 raDsys ¢ oL
M 5 i o CENTER || Quench
0 8% W T
M s n e
1 3 n - e s = =3 -F—=3=
(1)
n % v E =
) -
5 ] ;3 < 35— P Sy e m—— —
16 4 ¥ E —
50
8 :; 2 u ==
] 2 1 o as——+t- = =~ -
u ] ! w =% -3 =¥ 31-=3 - F Ve
z‘_'——“— - — s P S
» o=
] n < +—
0 I <3
n l 3 z A% 3
430 -
WEAT TREATING TEMPERATURES -
RECOMMENDED 87 SAE 32 -
*NORMALZE 1600 ° x “7F - ¥ -1t
ASTENITIE 1950 °F 3 - 2
asmnl. ) 4 o
o g @ oo e men only & &9 3 5 4 12 1416 16 20 22 24 26 28 30
ousum;t nou Quthueo END - SIXTEENTMS OF AN INCH
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snomEss LiwiTs rou UNS H15481 Hardenability Band SAE/AISI 15B48H
ICAY10W PURPOSE
ses < Mo 5 w T Mo B
" .
S1ITEER TS
HaH i+ . o 0.43/0.53 | 1.00/1.50 | 0.16/0.35 ) *
; 3] % -=Contains 0.0005—0.003% boron.
& 5
3
' ﬁ 2 Dismatars of rounds with same as-quenched hardness, inches LOCATION 1N 0 M
SURFAC MiLD
s 0 53 3/% RADIUS FROM CENTER] waTER
H I 52 A i s 9D 4 CENTER | QuEnch
4 s @ > § p e— T -y 3 ¢ 2 ¢ X
] 5 n RE A “ILo
X - - 7% RADIUS F utgs] o1t
3 4
10 b 3 il 1 X — CENTER | QUENCH
i 3 3 . +—F ==
) " s —F —+— =
) o
: a H - —— =+
4 2 —F 3 —F
] % § (L= 1 3
E
S0F
1 " N
A 2 a v E 3 S =3
) =
51 x 2 : 4 ¥ - 3
= X X\ e -3
Z a0t X = 3 1
o 2 o L X
2 x z |
) a %
r X
HEAT TREATING TEMPERATURES - 30
RECOMMENOED BY SAE o F
L ———
*NORMALIZE 1600 °F =
AUSTENITIZE 1550 *F € z‘f 2 s —3- - —3
E s s G—
“for torged or roled specimens only 20t T— > & -
4 b 0 1244 16 18 20 22 24 26 28 3 32
DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH

1 Hardenability Band SAE/AISI 15B62H
HARDESS LIMITS FOR UNS H1562 ty
SPECIF (CATION PURPOSES T : N Cr Mo .
i ISTARCE | - L] 0.5670267 | 1.0071.50 | o.v0/0.60
HO i WA, win-
' - 6 *Contains 0.0005—0.003% boron.
2 - 60
3 - 60 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ﬂﬁo HCH
. - 60 2 1 _SURFACEl] WL
— o o 1 2 3 4 T T T T T 13/ manius From CEMTER] waTER
‘ " 05 116 2 253 3 3 centen [Jouench
¢ 65 = 1 'I ) | 1 1 i
7 b % surFace|] miLo
| _ b LI R 2 A 374 RADIUS ¢ on
[} 64 43 2.5 O - CEMTER | J QUENCH
10 63 39 s 3 3 1 3 % -
)
" 63 37 3 1
[} 4 63 35 > 8
— - — e - e —e ‘c —
3 62 35 w
" 62 3 2
<5
1] ol 37 9
1€ 6C 33 N - s
o 4] 50 — —
. 58 32 v 3 ———
20 54 3 " as— X
22 8 3 : —— X 3 FF-"F
0
[, S S T Z 40
2 w0 2 g
2 37 28 <3 >
0 kLY 27 b 4 . — -
2 ) 26 N
430
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE z 2
*RORMAL | 2€ w00 °F U F +
werenmize B9 O g 20" o 5 w6 18 20 22 24 26 28 30
2 4 6 ' | | 32
*For forged or roiled specimers Of y. ‘ OISTANCE FROM QUENCHED END - SIXTEENTHS OF AN. INCH
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ADNESS LimiTs FOR UNS H13300 Hardenability Band SAE/AISI 1330H
SPECIFICATION PURPOSES ¢ T Mn si
T
75" BISTANCE 1330 B .27 ! 1.4s
' 0.15/0.35
it v E T
| 56 u9
2 56 w
3 59 us Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 83 w0 24 SURFACE | MILD
s 52 - 3/4 RADIUS FROM CENTER] waATER
] 50 3 . 4 CENTER | QueEnch |
I
7 L} —= 3 4 — rxeeq| miLo
| s us 28 05 1 15 2 25 3 35 4 a4 ravius rrom cented| oL
9 u3 25 0.5 57 2 25 3 3 CENTER /|| ouencr
10 2 23 5
1" 4o 22 =
2 39 2)
60
13 38 20 w
" a7 - _<J ===
15 8 - h ~
16 as - ]
50 \i‘
1} 3N - (¢ R
2 33 - nwa N =
2 32 - w X S
E 31 - w ~
Z 40|
R o
31 e : \
-3 3t - 1 X
( 3 - X
30 - I X S...s
hd o ) —===
5 30
HIAT TREATING TEMPERATURES o —
RECOMMENDED BY SAE L XY —
*NORMAL | 2E 1850 ©F 5 E s
USTENITIZE 1600 OF 0 20t }
. ; \y. 2 6 8 12 14 16 18 20 22 24 26 28| 3o 32
for forgea or rolled specinens only DISTANCE, FROM' QUENCHED END — SIXTEERTHS. OF 2N IHo)

WARDNESS LINITS FOR UNS H13350 Hardenability Band SAE/AISI 1335H
PECIFICATION PURPOSES T Mn Si
4" DisFARCE 1335 N .32 |.45/
0.15/0.36
:}'Eim ] o 2 /2.0 n
| 58 L1}
2 57 u9
3 56 N7 ! Diametars of rounds with same as-quanched hardness, inches LOCATION IN ROUND QUENCH
. 55 u 53 SURFACE || MiLD
o 5 3 J 2 4 3/4 RADIUS FROM CENTER[ watem
. 52 au . 5 4 CENTER [l QUENCH
p w 3' ; 1 ) ¢ 1 1 ' 8 ) L
. bt 2 2 9 4 SuRFace [l mio
' 5 4 3/4 RADIUS FROM CENTER] Ot
’ ' 27 X i X CENTER [ QUENCH
10 N 26
" 42 25 6
12 X 24
80
)13 NO 23 —
" » 22 w A
1s 38 22 < 35¢
16 k1) 21 8
30| —~
" 3s 20 v \C
2 3 - wa = o~
2 33 - " ~
- w
»n 32 Za X
2 31 - ] X
» 3 - < A%
2 20 - T -
32 30 ~ <43 N
HEAT TREATING TENPERATURES a ~-
RECOMMENDED BY SAE E
NORMALIZE 1600 ©F S F
AUSTENITIZE 1350 ©OF © 20t 1
. Iy, [3 ] 10 12 14 16 18 20 22 26 28 30
for forged or rolied specimens anly ocsnnce FROM QUENCHED END - SIXTEERTHS: or AN INCH
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UNS H13400 Hardenability Band SAE/AISI 1340H
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES e M 5
“J° DISTANCE 1390 § .37 1.45 0167035
:}"L‘.".'Iﬁ: MAX [T} /44 2.05
1 60 53
2 60 52
3 50 (1] Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 58 ug 54 SURFACE | MILD
. o o 2 3 4 3/4 RADIUS FROM CEMTER| WATER
Jé—1—1-5—2—2—r X CENTER ENCH
] 8 o oo 1 1> e 299 2 % ALER_jquench,
7 [ 35 i 2 3 4 surfacef Mito
L 54 3 X 5 3 3. 3/4_raDIUS FROM CENTER}|O1L
9 52 3t 5 I CENTER ENCH
10 51 20
1 50 28 s
12 ug 27
60—
13 us 2 -
i w 25 4 gaf
15 u2 25 5 ~
I u 24 b I =
-\ e " —
18 30 23 o -
2 38 23 v as = —
22 k1 2 o T X —
3 £ 22 w -
Z 40}
26 » 21 b3 F - Sﬂs_
» a5 21 < asE \ —
2 £ 20 <« '}
20 = .
z = 4 30} >
HEAT TREATING TEMPERATURES w :r:
REGOMMENDED BY SAE 2 osf —
*NORMALIZE 1600 ©OF 5 E . = ==
AUSTENITIZE 1550 ©F e 205 1 ¢ =
VT2 4 6 @ 10 12 14 16 18 20 22 24 26 28 PO 32
“For forgedfor rolled speciaens only. DISTANCE-FROM QUENCHED END —SIXTEENTHS OF AN INCH

| PO —— UNSH13450  Hardenability Band  SAE/AISI 13fi5H
SPEQIFICATION PURPOSES ¢ M TS N T Mo
[ GisTAmcE 13458 4y l.ay 0
0.15/0.35
3}'15‘7133 MAX. WIN. 49 2.05
[ 63 56
2 63 56
3 62 55 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. e} » ( 24 SURFACE | MILD
5 61 sf 1 3 374 RADIUS FROM CENTER] WATER
. 0 a4 05 1 15 2 25 3 35 4_ CENTER | Quench
. - A 1 2 34 surface [ furo
| - L2 LN R ] 05 1 15 3/% RADIUS FROM CENTER| [O1L
9 s8 33 05 1 1. . CENTER | QUENCH
10 57 32 —
" 56 3 Lt
12 85 30
Rl e Fie IS SR 60
0: 54 29 w
v -
< 53 3 T
1] 52 28 . — -
16 St 28 3 X t
1~ 50 X
8 49 27 [S] X
20 48 27 nwaq
22 47 26 L
24 46 26 w Ly
- Z 40 X
26 45 25 g X
28 as 25 < 3 1 N
30 as 24 x - N
32 45 24
- 30
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE )
*NORMAL | ZE oF 5 E ¥ 1
AUSTENITIZE of 0 20E 3 1
For f " R Iy. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 22
or forged or rollea specimens only DISTANCE FROM QUENCHED END — SIXEEQTHS OF o 1ok
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Page 15 SAE, J1268
UNS H40270 Hardenability Band  SAE/AISI 4027H
HARDNESS LIMITS FOR UNS H4928_0* ilardenab_ility Band SAE/A|S| 4028”'
| icanion rrests S S e e =
“J* o w027 § 4028 .24 . : .
SIXTEENTNS p—— - -~ i 0.15/0.35
FH S wax .30 1.00 30
! :z *SULPHUR CONTENT 0.035 0.050
2 .
3 u5 Diamsters of rounds with same as-quenched hardness, inches LOCATION 1N ROUND WCH
) w0 (2 4 _ _SURFACE | uILD
5 3 ,_01 2 3 4 |37V Rapius rmom cCenTER] waTER
. 0 X S5 2 25 3 35 4 CENTER ENCH
2% XL ) & | ) 4 L I L i " o
d e 12 3 %_7_33_4.._,___-__ ace | wiLo
O 1 15 2 25 3 35 /% raoius from cEnter] oin
: 25 ) T T T T M- TEepen | ovenen
10 25
" u ..5
1 23
13 23 6o
" 22 -
15 22 <3
16 21 9 “
1 21 T N
) 20 wa X
2 - " X X
n - w
Z 40
R - g
-] - < X x
» - 3 X X
z - <30 S
HEAT TREATING TEMPERATURES a X N
RECOMMENDED BY SAE x, a’
*NORMAL | ZE 1850 OF 5 : Y
AUSTENITIZE 1600 °F 2 2_; - 1
“fod ¢ o 2 4 6.8 10 12 14 16 18 20 22 24 2628 30
o foroed or rofted specinens " DISTANCE FROM QUENCHED END — SIXTEENTHS' OF AN PNGH

PP ——— UNS H40320  Hardenability Band  SAE/AIS!I 4032H
SPECIFICATION PURPOSES 3 " Mn S N T
“J praTancE 032 N .29 -60 018 -20
186/0.35
z:'l:‘:::: NAX "7 /.35 /N /30
) 57
2 54
3 1] Diameters of rounds with same as-quenched hardnaess, inches
. ]
[ ]
] 3%
7 3
. 2 RFACE | mMiLD
374 RADIUS FROM C oI
[} 28 CENTER | Quewcy
10 26
H 28 e
12 25
&0
3 N
1] 24 3
15 23 <3
03 23 14 X
" 2 0T ENEX
20 22 " ask
22 22 " “E X
n 21 w —h
Z 40 % X
2 21 =] | X X
(4 | 4 4 A ¥
] 20 < 3t X X
» - I EEES
2 -
J 3o} X
HEAT TREATING TEMPERATURES w —
RECOMMENDED BY SAE XY : N
NORMALIZE 1650 OF ST
AUSTENITIZE 1600 ©F gzml 1
“for 1 " ’ vy, v F r 5 10 1 14 | [ 22 24 26
or forged or roliea specimens only DISTANCE FROM QUENCMED END — SIXTEENTHS OF AN mc‘u 3



https://saenorm.com/api/?name=6e5c021b614be31b6770029f784430ac
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ATONESS LMITS FOR UNS H40370 Hardenability Band SAE/AISI 4037H
SPECIFICATION PURPOSES ra T % e
"J° DISTARLE %037 N 34 .60 0.15/0.36 -20/
SuTEENTus - I ‘a1 /l.oo ! 30
' 59 52
2 57 u9 .
3 sy N2 Diameters of rounds with sama as-quenched hardness, inches | LOCATION tN_ROUND ENCH
. 51 35 24 SURFACE | WiLD
s o 2 P 4 3/4_RADIUS FROM CENTER] WATER
. 28 2 . K . 3[ 3_]5 . 41 CENTER ENCH
b | A ) 4 L X
7 3 23 L N SURFACE | MILD
e 3 22 X ] i 35 4 [37% RADIUS FROM CENTER] OfL
) 30 21 X 5 3 35 CENTER (] QugncH
1 29 20 e
1 28 -
12 27 -
60
13 26 - w
1} 26 - Py
T 2 - h s
1 26 - a
50|
1n 25 - o A X
» 28 - " a "
22 20 - : X A
n 2 - 2 <0 3
2 b2 ] - 2 X
» u - <3 s
0 23 - T N
- A
2 23 430 =
HEAT TREATING TEMPERATURES w
RECQMMENDED BY SAE 22 - —
*NORMALIZE 1800 OF i S i —1
AUSTENITIZE 1550 ©F e 20t i 1 2{2 1 J‘o
. 2 10 12 14 16 24 2
For forged {r roiled specinens only- 2 A anGE FhoM QUERCHED END SIXTEENTHS OF AN men T
wantkess coniTs FOR UNS H40420 Hardenability Band SAE/AISI 4042H
SPECIFICATION PURPOSES - ™™ _— o
"J* DISTANCE oz " .39 .60 0.15/0.35 20 o
S | - fus | o]
1 62 55
2 80 52
3 58 ug Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND ENCH
. 55 uo 2 4 SURFACE | hito
. = 2 2 3 4 3/% RADIUS FROM CENTER| WATER
. us 2 6‘5‘ 1 . 1_5l 2l 2:5 3I 3;5 1 4l CENTER ENCH
7 » 21 I k- 4 surFace | pito
L % 20 . 374 RADIUS Frow CENTER] |OtL
9 3 25 . i CENTER ENCH
10 33 2u I
" 32 2 =
12 31 23
60 N
13 30 23 w -
is 30 23 J . N
15 20 72 h] =
i 20 22 M .
50 X “
1 28 22 L4 A
20 28 2! “ \
2 28 20 » ‘“E:__ 3
n 27 20 w X
Z a0l X
2 27 - a N
= X
o z i <3 X =
) 2 - T X
2 X
2 28 430 -
HEAT TREATING TEMPERATURES o
RECOMMENDED 8Y SAE L)
*MORMALIZE 1600 °©F == 1
AUSTENITIZE 1550 OF Szcg 1 1 = 3
. 2 s 10 12 1416 16 20 22 24 28 30
“For forged or rolled specinens only. 2 s TANCE FROM' QUENCHED END = SIXTEENTHS OF I el
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HARDNESS LIMITS FOR

i UNS H40470  Hardenability Band  SAE/AISI 4047H

SPECIFICATION PURPOSES %—— TS T T S : Mo T
*J" DISTANCE WONT B 44/ éy .20
0.156/0.35
e T T L | Viw /a0
| [.1] 57
2 82 55
3 t 60 50 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. .. S, 24 . SURFACE | MILD
5 f 55 35 :; 2 3 4 3/4_RADIUS FROM CENTER| WATER
s | os2 32 5 1 15 2 25 3 35 4 CENTER | QUENCH
7 ! :: 30 1T 2 3 4 SURFACE | MILD
7 28 A R Ter] o1
M ¢ W 28 X 1 ;| 5 3 35 CENTHR | Quench
1) ® 27 . T
] ar | 28 ¥
2 ! 35 ) 26 =
3 P 28 w N
. a3 l 25 J A
5 n | s & 85 - NG
6 2 | 25 *» X
. 50 X
b 4
s an | v X "
o 3 “wa X X
b2 | 2 @
w
b | = % «0 =
e ' a0 | 22 o : X
s 29 1 22 <3 X
ho % | 2 x X
b2 I8 |2 4 an =
4 ~ ~
HEAT TREATING TEMPERATLRES w
RECOMMENDED BY SAE 2 24 \s’ﬁ-
*NORMAL I ZE 1600 ©F o F 1 T
AUSTENITIZE 180 OF 2 ot 3 — e
2

*fFor florged or roltlea specimens only.

b &
2 4 5 10 | 14 16 I8 20 22 24 26 EG 30 232
DISTANCE '‘FROM QUENCHED END — SIXTEENTHS OF AN INCH

HARDMESS LIMITS FOR

UNSH41180 Hardenability Band  SAE/AISH4118H

SPECIFICATION PURPOSES € M 5 73 Mo
4" BISTANCE “is N a7 .60 .30 .08
Hy b r o /1 " 1.00| 0180038 /o s
1 8 L]
2 L] 38
3 L 1] 27 Diameters of rounds with same as-quenched hardness, inches LOCATION IN RUUN QUENC)
. 38 23 4 SURFACE | MiLD
. 31 50 1 2 3 4 3/4 RADIUS FROM CE WATER
_ . A 4 CENY QUENCH
¢ 28 ﬁ 11 15[ 21 2-§ 3! 3'15 T I 1
7 2 - surFhce | mio
L 26 - X R 74 _RADIUS FROM CENTER| OiL
] 2 - R . . CENTER  JQUENCH
10 23 - e
" 22 - e
12 21 -
3 21 oo
' -
L} 20 - 3 s
15 - - ; d
16 - -
50
" - - (8
2 - -
" 48
2 - - w4 X
A ¥
n - - - X
Z 40 X
2 - - ] X
» - - < 38
» - - x 3 -
2 - - - an X AL
530 x X
HEAT TREATING TEMPERATURES w -
RECOMMENDED BY SAE XY -
NORMALIZE 1700 OF h
AUSTEMITIZE 1700 ©F 2 20 N
16 I8 20 22 24 286 28 X0 232

*for forged or rolled specimens only,

2 4 &6 ¢ 10 12 14
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
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WARDNESS LiMITS FOR UNS H41300 Hardenability Band SAE/AISI 4130H
SPECIFICATION PURPOSES T ~Mn = - o3 e
J° DISTANCE ) .27 .30 75 L]
z;xzn:::: e T /_33_ /70 0.15/0.35 /1/.20 /25
) 56 ug
2 55 ue
3 53 N2 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 51 39 24 SURFACE | MiLD
5 w ™ T 2 3 3 _ 3/4 RADIUS FROM CENTER| waTer
s v ) . R 35 4 cemTer | quenc |
7 " 2‘ X ) 1 ’ ) 1 1 1 L ) § -
. suseace L witp
' 27 - 74 RADIUS FROM CENTER :l)u
[} %0 20 Y 1 i 1 CENTER EncH
10 38 2 e e
" 2 28
12 3% 23
13 n N oo
(1} 3N FL] 3 s
15 33 23 3 —~
1} 33 23 " __
) 32 22 o N
20 32 21 s N
2 32 20 we X N
n a - ;‘c X N
2 3 - 2
o o : < 3 % =
» 30 - L s N
2 20 - g e
HEAT THEATING TEMPERATURES w F
RE WDED BY SAE 2 o4t
"NORMAL 1 ZE 1650 ©F 5 E }
AUSTEMITIZE 1600 ©F [-JN }
x 20— — 'y
*for ¢ 1ied i ly. & 6 ¢ 0 12 14 IG IO 20 22 24 26 28 3} 32
o forged qr rolled specimens only OISTANCE FROM. QUENCHED ErD ~SIXTEENTHS OF AN INCH
P IO — uns H41350  Hardenability Band  SAE/AISI 4135H
srec‘ncnuou PURPOSES T - & Mo
*J° DISTANCE| “3s N " 75 .15
glﬁsﬁl‘: T T /3. 9/‘.‘» 0.15/0.35 /120 /25
i 50 51
2 ] 50
3 57 ug Diamsters of rounds with same as-quenched hardness, inches LOCATION IN ROUND
L] 56 48 SURFACE
s 56 w7 3 4 3/4 RADIUS FROM CENTER
[} 56 us ﬂl ‘Il 1'5. 2 . 2:5l 31 3;5 — Tr CENTER
7 54 u2 T 2 3 4 SURFACE
T e
L 53 ) i 3/ RADIUS FROM CENTER
[ 52 ] CENTER
19 51 k] e 3
" 50 £
12 w0 33
80|
13 L) 32 w -
I» ¥ 31 J ¢ o
s N8 20 <9 ——
V
1 ] 30 "
50
[ uw 2% v
20 u2 28 wa
2 ] 27 » NG
n L1 27 w N S
‘2: 4
» 39 27
a 38 » <3 ==
2 38 28 b4 —~
2 a7 2
3 390
HEAT TREATING TEMPERATURES w
RECOMMENDED 8Y SAE x5
*NORMALIZE 1600 ©F & F
AUSTENITIZE 1550 ©OF [*]
« 20
. ; 4 3 10 12 4 16 18 20 22 24 26 28 30 32
For forged or rolled speciaens oniy.  ISTANCE FROM' QUERCHED ErD L SIXaE LonS  oF o5 InoH
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AroeEsS Lraits fom UNS H41370 Hardenability Band SAE/AISI 4137H
SPECIFICATION PURPOSES C Mn Si Cr Mo
3° BISTARCE K -34 -60 0.16/0.35 75 18
:;n.ullx ™ e 41 /l.oo {20 .28
' 0 a2
? 89 L]
3 8 30 Diameters of rounds with same as-quenched hardness, inches
[ se w rL.
s Y] w
. 87 ("]
7 86 s SURFACE | WILD
) 86 43 i . N _RADIUS FROM CENT oI
[ 85 %0 X X 5 3 35 CENTER stncu
10 .1 k-]
" 83 ?
” 82 38 _
[} L] 3 -
" 80 n 3 s
[[3 L] h: <] < k
" » 33 8 s
8 we 2 v F
» L) 3 » ast N
n w 0 ” ’f ~ — H
n %3 30 Z a0k N
2 .2 30 a F
» w2 20 < 38
3
» ul 29 b
2 ] 28 a3
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE )
“NORMAL | ZE 1600 Of 5 ¥
AUSTENITIZE 1580 OF 2 20t 22 24 26| 28 30 32
. VT2 4 6 810 12 4 16 18 20
Fpr torged or rolled specimens only. L DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN| INCH
PR — UNS H41400  Hardenability Band  SAE/AISI 4140H
SPECIFICATION PURPOSES € Mo S - Cr Mo
J° DISTANCE wivo N 137, .6 75 a5/
:;'Eul;:: MAX [ /.“ )/l.vo odsk.e 420- /~15
) 80 53
2 60 53
3 80 52 Diameters of rounds with sama as-quenched hardness, inches | _OCATION IN 0 L]
. %0 51 T g safnc: miLD
. - 5 :5! Iz ? 4 3/4 RADIUS muﬁnrg; VATER
¢ 58 N - T I > i I 3'15 L 41' - I TER EaCH
1 .
7 %8 beid 13 3 4 FACE | MItD
L 87 w7 X R 3/4 RADIUS FROM CENTER] OIL
9 57 'Y 5 3 3. CENTER | QUENCH
10 58 u2 °
n 58 NO
12 55 39
(.1
13 ] 38 -
1) 1] 37 )
5 P
15 ] 38 < ———
18 83 35 H]
50
18 52 3N v —
— 5T 33 " a4 L - Es
22 ] 33 "
w
n e 32 Z 40
2 (Y] 32 g
» us 31 <3
] s 3 P S ¢
2 uw 30 3 r
3 30F
HEAT TREATING TEMPERATURES w |
RECOMMENDED BY SAE 2 o5t
*NORMALIZE 1600 OF E
AUSTENITIZE 1550 ©F ] 205
. i Iy. T2 4 6 8 10 12 4 16 18 20 22 24 26 28 30 32
For forged or rolled specimens only DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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HARDMESS LIMITS FOR

UNS H41420

Hardenabjlity Band

SAE/AISI 4142H

SPECIFICATION PURPOSES C Mn S Cr Mo
75 as
*J" DISTANCE "2 W .39 .65 B
SIXTEENTHS /46 /1,10 0.16/0.38 420 45
OF AN INCH ax LILI
i 62 55
2 55 -
: :2 L1} Diameters of rounds with same as-quenched hardness, inches
N 61 53 24
s 8! - o5 T 15 P53 35 4 center | quencu
6 6l 52 - ) — I Y T T T
7 80 5 i 2 ] 4 — SURFACE | MILD
8 080 30 2 z25 oiL
. 0 up 5 15 3 3. CENTER [} QUENCH
10 59 w7 T
" % us 63 1
2 58 b
| 60 P
13 58 u2 -
" 57 u < ssh==— =
15 57 u0 S —
% 50 39 " 50
18 55 37 - ] —
20 su 3 " 45 ~.
22 53 s w7 =
24 53 3u ;‘ xS S—
40
2 82 3 g
» 51 3u <3 =
) 51 a3 b3
2 50 33 3
<430
WIAT TREATING TEMPERATURES w
RECOMMENDED BY SAE EFT
*HORMAL 1 2E 1500 ©OF h T
USTENITIZE 1550 ©F Q 20
. o imens ont « 2 6 6,40 12 14 (6 18 20 22 24 26 28| 30 32
For forfed or polled specine a DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INGH
| ARONESS LINITS FOR UNS H41450 Hardenability Band SAE/AISI 4/145H
SRECIFICATION PURPOSES S ™ 5 Mo T -
J* DISTMCE s n 42,/ 5, .75 15
A AX win ) <100 O8I0 /20 Vas
| 63 56
2 63 55
3 62 55 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND
h 82 sy 24 SURFACE [ miLD
s 62 53 T 2 3 4 374 RADIUS FROM CENTEA] wATER
s 81 53 ] L1 2.8 ] E . 4.l CENTER || QuEnCH
: :: :: 3 4 SURFACE || MILD
1152 25 3 35 4 374 RADIUS FROM CENTER] OIL
[ 80 51 a5 1 X CENTER || Quench
10 60 50 . 3
1l 60, ug b +
12 50 us
60
13 59 ue w
" 5% us I =
15 58 u3 hi 58 —
1] N2 N
= 10
8 57 40 (8] ~
20 87 38 * a3 S
2 se 37 w ===
» 55 3 w e v
Z 40
2 55 35 -]
» 58 35 < 3=
» 55 3u T -
EY) 3 3
30+
HEAT TREATING TEMPERATURES por
RECOMMENDED BY SAE L3
*NORMALIZE 1600 OF LB :
AUSTENITIZE 1550 OF 9 0t
*For forgea or rolled specimens oniy.. E 26 28 30 232

r 6 8 12 16 18 20 22 24
D‘S?ANCE FROM QUENCNED END —SIXTEENTHS OF AN INCH
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P UNS H41470  Hardenability Band  SAE/AISI 4147H
SPECIFICATION PURPOSES 1 n Yo e Mo
“9* DISTANCE ) a4 ] .65 5 5
SIXTEENTNS m T T 1.10 | 018/0.38 .20 45
! oy 57
2 m 57
3 .M 56 Diamman of rounds with same as-quenched hardness, inches LOCAYION IN_ROUND QUENCH
‘. oy 56 SURFACE | MILD
. oy 55 _01 3/4 RADIUS FROM CENTER| waTER
. o3 55 5 ‘i 1§ 2 25 3 35 . 4' CENTER | QUENCH
b > ] 2 § 4 ___ Sumrkacd | mip
63 54 374 RADIUS FROM CENTHR| OIL
83 54 N Y CENTER | | QuENCH
) 82 53 | =
| 82 52 83
i 62 51
o " 80
I '
! o) b 28 ==
1 60 ug 6 2RSS T
[ 60 us ] 50
) 59 u2 ) =~
2 59 40 w48 =
2 58 3 »
2 57 38 w =]
Z 40
2 87 37 e
| 57 37 <3
£ 56 37 T
3 56 36
530
BEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE LY
NORMAL 1 ZE 1600 OF h "
AUSTENITIZE 1550 OF P =
. " ; Iy, 2 6.8 10 12 14 16 18 22 24 26 24 30 32
for fofeed or rollea specimens only DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
HARDMESS LIMITS FOR UNS'‘H41500 Hardenability Band SAE/AISI 4150H
ISPEC |F ICATI0N PURPOSES ra 5 o
3% DijvancE %is0 N 47 85 75 a5
1 . 0.15/0.36
HA ] wax i 7 .54 1.0 /20 as
65 59
[ 59
85 59 Diameters of rounds with same as-quanched hardness, inches LOCATION IN ROUND QUENCH
65 58 24 SURFACE| | MILD
a5 58 3/4 RADIUS FROM CEWTER] water
q 85 57 S 1 1 S5 3 35 4 CENTER | {QUENCH |
85 57 I ) o I ) o T 1 - o X L
j o s _ _sureace|] mito
| O. 3.5 374 RADIUS FROM CEWTER] oL
q 84 56 I 25 X CENTER | ] QUENCH
iq By 55 P = ¥ I . o — g
1 ou 54 — 1
12 63 53
3 63 81 6o
]
Iy 82 50 o]
15 62 ug 3 hd T2 ~
16 82 u7 M ~
50
1) 1] N5 v N
20 80 u3 "
2 50 ui w = —
k) 59 80 w
Z a0 —_—
2 58 39 2 P—
s 58 38 <3
2 LY 38 b
32 58 38
530
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE 2 24
*NORMAL 1 2E 1600 ©OF 5 =
AUSTENITIZE 1950 OF Q 202
*For forged or rollea specimens only. d [ 10 12 14 16 I8 22 24 26 28 30 32
D'STANCE FROM QUENCHED END —SlXTEENTNS OF AN INCH



https://saenorm.com/api/?name=6e5c021b614be31b6770029f784430ac

J1268

[~ Y
e,

Page 22

HARDMESS LIMITS FOR

UNS H41610

Hardenability Band

SAE/AISI 4161H

SPECIFICATION PURPOSES C__ Mn Si Ni Cr Mo _
3" DISTANCE 4161 1 sy .6y 016035 -67 '15/
gt o in .65 1.10 9% .35
1 65 60
2 (1) 60 _
3 63 60 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 65 60 SURFACE | HiLD
5 65 60 1 2 o 3/4_RADIUS FROM CENTER| waTem
¢ €5 60 05 1 35 4 CENTER | QueNCH
55 m I | I X ) | ) | 1
? 1 SURFACH | mito
L4 65 0 T 374 _raDIUS FroM CENTER| 010
9 65 59 _‘Q"%Tg 255 3 385 CENTER | | QUENCH
10 65 59 T Ty | -]
" 65 59 63 —_—
[t} 64 59 - e E
(1)
13 64 58 i i
" 64 58 ':,' S vupion, Sagy sl
15 6 57 <SS 1—
1" 64 56 9 = -
18 64 55 u>° T
2 63 53 wa ~
22 63 50 ) ~—] —
b1 63 46 w S
Z 40 —- -
2 63 as )
» 63 a3 < 3 = el g
» 63 42 I
63 4
Z 330
T TREATING TEMPERATURES o - —F = -
RECOMMENDED 8Y SAE XY
*HORMAL 1 2E 1600 °F 5 F—-—t—t A==k --1-- —
USTENITIZE 1550 ©F 0 ot = —F—f=— s il o
*For forgded or rolied specimens only. « 12 14 16 18 20 22 24 26 28 30 32

2 6.\8
DISTANCE FROM QUENCHED END —~SIXTEENTHS OF AN INC

UNS H43200 Hardenability Band SAE/AISI 4320H
ARDNESS LIMITS FOR . i
SAECIF1CATION PURPOSES c Mn T si N~ T T Mo ]
) y 1
J% DISTANCE 4320 N a7z 40 oasmas | V55 35 . .20
o eh - win V2 70 Vo0 | /s /30 ]
' ug T
2 N7 38
3 L 1) 35 Diameters of rounds with same as-quenched hardness, inches LocATION 1n rouwo | ] QuEwcu
. u3 32 P} SURFACE|] miLo
5 ul 29 3/M RADIUS FROM CENTER] WATER
) 38 27 2 L.} CENTER ENCH
N A L J b § ) & ) ¢ I )
7 3 25 T2 3 4 ] sureacel] mito
] 3 23 . 3/u RADIUS FROM CENTER] OfL
[} 3 22 X CENTER |]Quench
10 3 21
n 30 20 63
12 20 20
60
I I N T
27 =
15 27 - 5 ssE
113 26 - L]
30
18 25 - o
0 25 - wa .
2 2% - " N
- -
Ead ™ Z aob=N \“
2 2u - o
] 2 - < 3TN ™
E 24 - x N —
2 2u - j o= = —S—
N
HEAT TREATING TEMPERATURES w N
RECOMMENDED BY SAE LY — ]
SNORMALIZE 1700 ©F A= 1
AUSTENITIZE 1700 ©OF g 26% ¥ .

*For forged or rclled specimens oniy.

2 8 12 16
D|S1ANCE FROM QUENCNED END —SIXT

26 28 30 232
EENTHS N AN INCM
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UNS H43400 Hardenability Band SAE/AIS! 4340H

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

31 Mn 3i - ”Ni “g ” Mo
*J° DISTANCE w30 N 37 .55 0.15/0.35 . . / . /
SIXTEENTHS . - .
H ] - o S an /90 /2.00 95 30
[ 60 53
2 60 53 —_
3 60 53 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QuENCH
‘. 60 53 ? ] SURFACE | miLo
. 80 53 3/% RADIUS FROM CENTER] watER
fim 35 j CENTER ENCH
s co 33 ) i ) 4 = 1 ) ) & I ) & L 41
2z Al Lk i a nuo
Ll 00 52 : . /% _RADIUS FROM CENTER] OIL
9 60 52 X 5 3 3 CEnTER FouENCH
0 60 52 1
' 59 L1l es
H 59 L1l
— (1)
3 %9 50 ©
1] 58 u9 pr) 58] 4
5 %8 u9 S t
3 58 u8 )
° 50
0 58 N7 —
3 57 e wa =
2 LY} us "
57 [T w —
a Z 40
g 57 u3 2
h 56 2 < 3sF
o 56 ] b4
56 %0
: 430
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE z 2
*NORMAL | 2E 1600 OF 5 I
AUSTENITIZE 1550 ©F Szc= 1
E 2 16 18 26 b 30 32

®*For fgrges or rollea specimens only.

4 5. 8 10 ) 14 20 22 24 2
OISTANCE\FROM QUENCHED END —SIXTEENTHS OF AN INGM

UNS'H43406 Hardenability Band SAE/AISI E4340H

WARDNESS LIMITS FOR

SPECIFICATION PURPOSES T F4 N Cr Mo
ST W STACE pv— a7 .60 1.55 .65 .20
0.16/0.35
Sutirns o o a4 798 / 2.00 s /30
t 60 53
2 60 53
3 60 83 Diameters of rounds with same as-quenched hardness, inches LOCATION IN m
. 60 53 SURFACE | MILD
. 80 53 3/8 RADIUS FROM CENTER] wATER
. P pos . 4. cewvenl louencn |
: :: 55; SURFACE | meLD
% RADIUS FROM CENT oL
N 80 53 CEnTER| |ouewen
0 60 53 Py
' 60 53
2 60 52
3 60 52 eo
w
S 59 52 )
i [7) 82 hi
[ 5 L1 a 50
" L") L1} o ss
2 % 50 "wa
22 56 uo L]
) 87 ue w
Z 40
2 LY} w H
a 57 o <3
E_J 57 us b 4
2 57 L
4 30
MEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE x2
*NORMALIZE 1800 ©F < F
AUSTENITIZE 1880 ©F 2201[ 1
*For forges or rollea specimens onty| 2 ) ¢ 28 30 32

2 4 5 & 10 1 4 16 18 20 22 24 2
DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
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HARDNESS LIMITS FOR UNS H46200 Hardenability Band SAE/AISI 4620H
SPECIFICATION PURPOSES < e o H Mo
“J" DISTANCE %620 1 A7 .35 oasspoas | 155 -20
it M i W Za| Vo | 200 Lo
] ug L 1)
2 us 35
3 2 27 Diameters of rounds with same as-quenched hardness, inches M LOCATION IN ROUND ENCH
. » 2u - SURFACE | MiLD
. - 21 2 3 4 3/4 RADIUS FROM CENTER| water
. 1) - &5’ 1 . 1.5] 2 . 2.15 31 3i5 . 4l CENTER | QUENCH |
7 i - 1 F3 3 4 ] SURFACE | MILD
s 2 - 05 1 15 2 25 3 35 4 _ |3/4 ravivs_rrom center| oit
9 26 - 05 15 3 35 CENTER ] Quenc |
' 4} =
) 2 - 65
2 23 -
3 22 8o
. 2 - ':‘J Y
5 22 - s )
6 21 T N
50
s 21 - v
o 20 - " a3
p2 - - @ =
by - - w ne L v
Z 40
{ ] - - o JEn ¥
- 4 X
bs - -
( A W
o B B I 35+ T
2 . . ¥
330 X X
HEAT TREATING TEMPERATURES o —+—4X >
RECOMMENDED BY SAE X o4 X —
*NORMAL 1 ZE 1700 ©OF 5 F = - —
AUSTENITI2ZE 1700 ©F g 2c{ N 1
- 2 4 € - 10 12 14 16 18 20 22 24 26 PR8 30 32
For "froed or rolted soecimens oniy. “DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN I§iCH
P —— UNS H47180  Hardenability Band  SAE/AISI 4718H
SPECIFICATION PURPOSES 3 Mn T Ni & o
"7 O)STANCE U718 W 5 60 . 85 .30/ 30/
HH A, TR /.zl As 018 /0.38 Azs 160 .40
1 L 14 %0
2 Ny %o
3 us 38 . Dismaters of rounds with same asquenched hardness, inches LOCATION iN
L) 43 a3
s u0 2 1 2 4 [3/4 RaD1US FROM CEl
R . " R CENTE
e | 3| E o5 L 87 25335 3
M 23 2 1 SURFACE | miLo
| X N . . [} /4 RADIUS FROM on
32 2 X X 3 3. CENTER | ouenc
3l 22
' 30 22 63
2 21
20 21 o
28 21
27 20 < 35
27 20 o F i
b a - so L
2 28 - @ 1
22 20 - w4 N
- w
o i Zz a0 =
26 25 - a - .
n 2u - ‘: 3 X
» Ll - z
2 4 - J30 \“
MEAT TREATING TEMPERATURES o X
RECOMMENDED BY SAE E ~
*NORMAL I ZE 1700 oF STE 1
AUSTENITIZE 1700°F g 20t
- 1y. 2 4 6 [ 10 12 14 18 I8 20 22 24 26
for forged or rollea specimens only DISTANCE FROM QUENCHED END — SIXsEERTHSZ oF 20 IEC‘H 30 32
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J1268

UNS H47200 Hardenability Band SAE/AISI 4720H
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES Mn i
4" DISTANCE 720 N .45
SIx 0.15/0.35
HHitH ax Wi /75
i "] LT
2 w 9
3 N3 3 Diameters of rounds with same as-quenched hardness, inches
L] 30 27 NiLD
. - . 3/% RADIUS FROM CENTER n;n
3 32 21
7 £ - MILD
] 28 - [3/4 RADIUS FROM CEWY oL
] 27 - ENCH
1] 26 -
" 26 -
2 e - 60
3 2] - w
[} 23 - Jg
" 23 - §
11 22 -
S0
is 21 - o -
2 21 - [ -\
2 21 - “ 4 = “‘
n 20 - T 40 X
2 - R o
. - =S =S
» - - T THEH D
2 - - X
3 30N
HEAT) TREATING TEMPERATURES -
RYCOMMENDED BY SAE 3
*MOBMALIZE 1700 ©F 5 o e
AUSTENITIZE 4700 ©F g 1
“for f F 6 810 12 8 20 22 24 26 28 (30 32
or forasq or rolleq specimens only. OISTANCE. FROM' QUENCHED END —SIXTEENTHS OF AN INGH

HARDNESS LIMITS FOR UNS H48150 Hardenablllty Band SAE/AISI 4815H
SPECIFICATION PURPOSES Mo B
*3° DISTANCE .
SIXTEENThS i 4 3‘,’/ 0.15/0.35
of M“ [ T}3 1L .70
' us 38
2 uy 37
3 w 3u Diamsters of rounds with same as-quenched hardness, inches LOCATION IN ROUND
) uz 30
5 " 27 3 3/4 RADIUS FROM CENTER
6 » 2% I5 2 —2—5—3 35
7 37 22
] 35 21 L--«- 3 a _
1 R 3/4 RADIUS FROM CENTER
9 33 20
0 3
L1} 30 RN R S
12 20 -
60
: :: y
15 27 i 33 t-— 1
16 27 L]
50
8 26 [}
2 25 " 45
4
22 H »
2 24 w - N
Z a0
26 24 g .
» 23 <3 ~
0 23 I S
2 23
530 ~
HEAT TREATING TEMPERATURES - ‘\\
RECOMMENDED BY SAE z 235 X
*NORMAL 1 2E 1700 ©F o I —
AUSTENITIZE 1550 OF 2 2°'L} 1
. 2 6 8 10 12 I8 20 22 24 26 28 30 32
For ferged or rolied specimens oniy. DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
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" UNS H48170 Hardenability Band SAE/AISI 4817H
ARDNESS LiM1TS FOR
SPECIFICATION PURPOSES 5 N Mo
“J° DISTANCE T oas/03s | 320 &0
H X nin /3!.2 /-30
1 ]
2 ue
3 ') Diamsters of rounds with same ss-quenched hardness, inches LOCATION 14 ROUND ENCH
1 un SURFACE [ MILD
s w2 3/4 RADIUS FROM CENTER] waTER
[ u) 33 4 CENTER | QUENCH
7 0 p— . _SURFACE TMILD
s E1] 25 3 3’5“4‘:‘ 374 RapiuS FroM CENTER] [ o011
’ 38 5 3 35 CENTER, (Jquench
i0 a3 —3— 1
H 32
12 3t
60
3 0 w
1% 20 -4
15 2 S 53
16 28 %
50
] 27 o
-} 20 wae
22 28 “»
) 25 w
Z40
26 25 2 1%
» 25 < T
0 2% I 3% N
2 2y 3
330
HEAT| TREATING TEMPERATURES - =]
RECOMMENDED BY SAE XY —
*NORMAL | ZE 1700 OF 5 = 1 !
AUJTENITIZE 1550 OF 2”: . 1 1
“for f , ; ty. 2 4 6 & 12 16 18 22 24 26 28 po 32
or foreeq or rolled specinens onty DISTANCE FROM QUENCHED END  SIXTEEQTHS OF AN 1eoH
P E—— UNS H48200  Hardenability Band  SAE/AISI 4820H
Encnnou PURPOSES & Jan 5 N Mo
20 § N7 .40 3.20 .20
Wax wiN /.zs Z 1N Bt /{oo 40
1 ug uy
2 ug uo
3 u7 0 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND
. us 38 SURFACE
. I ™ ~ 2 3 4 3/ RADIUS FROM cinrcn
s N3 Y -3 I._l EI. Zsr 3‘ 55' i 4»l CENTER
7 u2 29 -2 L} SURFACE
L b 27 1 B 35 4 374 RADIUS FROM CENTER
39 2: 5 I IB5 3 . CENTER
k14 2
36 u 03
35 23
3 22 6o
e 22 ; Py
4 r4dl 9
3 21 "
SO
29 20 v —
28 20 @ as
28 i PRl =: —
27 - w
Z 40 ~ e
. ] 27 - o = N
2 26 - 5 3 ey -~
» 28 - z + = —
® . L= —
HEAT TREATING TEMPERATURES w ]
RECOMMENDED BY SAE L)
*NORMAL 1 ZE 1700 of 5 = — ¥ - -1
AUSTENITIZE 1550 OF Q ot 1
12 14 16 18 20 22 24 26 28 36 32

®*For forged or rolled specimens only.

4 6 ¢
DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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YT —— UNS H50401 Hardenability Band SAE/AISI 50B40H
SPECIF ICATION PURPOSES € n S & 5
*J* DISTANCE S0BNO M .37, .65 .30 .
.16/0.35
P e Vs | Aol e
t 60 53 »Contains 0.0005—0.003% boron.
2 60 53
3 0 82 Diameters of rounds with same as-quenched hardness, inches LOCATION IN !gao QUENCH
| % s SURFACE | MiLD
5 %8 0 2 3 4 3/4 RADIUS FROM CENTER| waTER
6 58 ug Q5 1 K X 4 CENTER | QuENCH |
- ) 4 ) § 1 ) | ) 4 ) X ) |
: :; ;‘ T2 SURFACE | MILD
X . 3 30 4 3/4 RADIUS FROM CENTER| Oit
-] 56 34 X B——————eenter | ouenc
10 55 3l —
0" 53 20 63
12 51 28
@0
13 9 27 w
13 u? 26 ] 53| -
i5 [} 25 5 ~
16 7] 25 @ —
50 ~
18 38 23 ] N
20 36 21 " A
2 35 - ] 4 ‘\‘ N
2 kL] - w
Z 40 —
2 33 - e
-3 32 - <3 a%
30 30 - b 4 A
2 20 -
330 <
HEAT TREATING TEMPERATURES o
RECOMMENDED BY SAE 22
*NORMAL | ZE 1800 OF 2 F
AUSTENITIZE 1550 OF Q 2oL —F
. ) f . 2 4 6 ¢ 10 12 14 16 I8 20 22 24 28 28 30 32
For| forged or rotied specimens only DISTANCE \FROM QUENCHED END — SIXTEENTHS OF AN INCH
UNS H50441 Hardenability Band SAE/AISI 50B44H
HARDNESS LIMITS FOR i
SPECIFICATION PURPOSES T Mn Si Cr [)
o A 65 .30 R
sl.ﬁzi,‘:,“ u!:” Ll - 7.49 /l.lo 0.16/0.35 .70
\ 63 56 +Contains 0.0005—0.003% boron.
86
: g 55 Diameters of rounds with same as-quenched hardness, inches LOCATION N
[ 62 56 24
- 3/4 RADIUS FROM|CENTER] waTER
s & K R . 4 CENTER | QuENCH |
L} el s2 n —t L T b 0 L ) § ) ¢ L 1
7 60 u8 RFACE | MILD
[ 60 uw R /4 RADIUS FROM|CENTER] OIL
s %0 38 1 ] 2 CENTER | QuENCH
10 58 N o
" 57 3 e 1 -
[} 36 30
2 60
13 £ 2 -
N 52 2 2 ssf ~
[ %0 28
16 1] 27 ] SGE ~—1}
A .
8 w 26 o “l
20 w0 u na —
22 38 23 " i ~
2 37 21 w . N
Z 40 %
2 » 20 g X
» 38 - <3 ™
2 wn - T —
2 33 - 430
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE E )
*NORMAL | 2€ 16000F 5 F
AUSTENITIZE  15%0°F gzc'L : o —
2 4 6 ¢ 10 12 14 16 I8 20 22 24 26 28 3
“For forged or rolled speciaens only. DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
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WARDWESS LIMITS FOR 1 UNS H50460 Hardenability Band SAE/AISI 5046H
SPECIFICATION PURPOSES ¢ Mo Si
"J* DISTANCE 5046 N .43 .68 015 13 /
- 16/0.3%
o | Yo | e
t €3 56
2 62 55
3 60 us Diametars of rounds with same as-quenched hardness, inches LOCATION iN ROUND QUENCH
“ %6 32 — — SURFACE | MILD
5 52 28 3 4 [3/4 RADIUS FROM CENTER| wATER
s u6 27 Q§ T 15 2 2. 5 3 _ﬁ - 4I CENTER | quenc
7 39 2
RF
. s 25 2 3 4_ . —___SURFACE | mMiLo
9 3 24
10 33 2%
" 33 23 OSF_‘
12 32 23 —
eo
13 32 22 N
"~ 3 22 i =
15 3 21 & LL -
16 30 21 9 —3\
50 2 3 X
8 20 20 0 L3 X
20 20 - » 4sf
2 27 - v 43 H— =
» ] - w ¥ 2 ¢
Z 40| & X
26 25 - o  § ) ¥
2y - « 1 N
» <3 X
2 23 - I
32 23 -
5 30 —
HAAT TREATING TEMPERATURES w N =
RECOMMENDED BY SAE 3,4 —
*NORMALIZE 1600 OF £ °°F e S N T ﬁ’-
USTENITIZE 1550 OF [P = } H—}
“for 1 0 . Z 4 6 8 10 12 14 16 18 20 25 24 26 28 30 32
o forgee o rofled specrmens only DISTANCE FROM’ QUENCHED END - SIXTEENTHS OF AN INCH

UNS H50461 Hardenability Band SAE/AISI 50B46H

HARDMESS LIMITS FOR

PECIFICATION PURPOSES T Mo St Cr D)
*J* DISANCE S0846 K (43 .65 -|3/ .
SIXTEENT! 0.15/0.35
o Juen Wax in 5o 710 ‘a3.
) 63 56 *Jontains 0.0005—0.003% boron.
2 62 5% T
3| [-1] 52 Diamaters of rounds with same as-quenched hardnaess, inches LOCATION 1h ROUND | ] QUENCH
. 60 50 SuRfacq | miLo
A % .t 4 3/4 RADIUS FROM CENTER| waTER
s P 12 5 i X 4 CENTER ENCH
7 . b & b § 1 X ) 4 ;& X X
87 3l _ suRFact | miLo
s 58 Q0 35 4 374 RADIUS FROM CENTER] OIL
9 54 29 5 15 25 35 CENTER| JouEnc
0 LY} 28 6s —3
t 47 27 =
12 u3 28 =
80 —d
13 40 26 w
" 38 2% J —
15 37 25 & o = N
16 38 24 @a — N\
50O
. 35 23 v * -
20 3u 22 " 45 X Y
2 33 21 @ —=F
2 32 20 w 8 N N
Z 40 | —
26 31 - 2 = NS
] 30 - < asf =
Ed 29 - b3 X ——
32 28 - —_—
330 =
MEAT TREATING TEMPERATURES w =
RECOMMENDED BY SAE 3 23
"NORMALIZE 1600 OF 5F — ==
AUSTENMITIZE 1550 ©F gzc} 1 i
®For forged or rolled specimens onty. 2 6 ¢ 16 I8 20 22 24 26 28 30 32

DlSTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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J1268

oates LiTe Ton UNS H50501 Hardenability Band SAE/AISI 50B50H
SPECIFICATION PURPOSES 3 ' 5 = a
*4° DISTANCE 50850 W 4% .65 .30
0. u .
SiATEENTHS wax T /.54 100 | 0BM30 [70
] 1] 5 *Contains 0.0005—0.003% boron.
2 65 50
3 1) 58 Dismeters of rounds with same as-quenched hardnaess, inches LOCATION IN NoW
= CATION iW _ROUND |
hd ou 57 SURFACE | MILD
5 63 56 2 3 4 4 3/4 RADIUS FROM CENTER] WATER
R CENTER | ou
: :: :: ) 4 L —L 1 ) | L A § 1 L E E.c”
< = o 2 . - S FACE | MILD
5 W 3 ;} /4 _RADIUS From dEwTER] OIL
° 8 2 5 1 2 35 CEMTER | QuENCH
10 60 37 T I
H 60 as 65
12 50 33
60
3 % 3 w nY
" 57 31 = -~ —
15 56 30 s =) N 1
% 54 29 4 b - S
50 "
1] %0 28 (% .
20 u? 27 . ¥ ~—
22 u 26 "] 45 " ~—
» ui 25 w X
Z a0 X
2 39 2u °
» 38 22 < 38
30 37 21 b4 —
2 36 20 430 o
MEAT TREATING TEMPERATURES - —
RECOMMENDED BY SAE Z, —_——
*NORMAL 1 ZE 1600 OF L=
AUSTENITIZE 1550 OF g zc{Jr 1 o
. | i Iy. 2 6\ 8 10 12 14 16 18 26| 28 30 32
O [oraeo or rollea specimens on'y DISTANGE FROM' QUENCHED END L SIXTEENTHS OF A% |INCH
UNS H50601 Hardenability Band SAE/AIS| 50B60H
HARDNESS LIMITS FOR . -
SPECIFICATION PURPOSES C Mn Si Cr B
55 .65 .30
=J] vistance 1 .15/0.35 *
3 xg(:::: u:om L o /.65 /l.lo 0-15/ .70
) N 80 *Contains 0.0005—0.003% boron.
: - :g ! Diameters of rounds with sams as-quenched hardness, inches LOCATION IN RODWO QUENCH
. . 80 — - SURFACE | MitD
. 9 o "7 T13ru raoius From LenTer| wvater
: W\ 6%‘1lig 2_25 3 35 l—ﬁ cejren Youewcn
7 < 57 o SURFACE | MILD
s e 53 K ? 2, 3 35 4 “I3/v ravaus From fewTER) o011
, s, W ) 15 35 . CENTER Jouewcn |
10 ou u2 osk
1" ou 9 $—F
12 o 37 60
13 83 3 w -
T 63 35 <5 X
15 63 ED )
% 82 3u ? 50 .3
(3] b ¥
8 60 33 \“ —
20 58 3 ) x ~]
2 55 30 o n
20 83 29 Z 40 a
o 1
2 51 28 HS s
» ug 27 <3
2 u7 26 z
3 uN 25 j 30
HEAT TREATING TEMPERATURES $ ——
RECOMMENDED BY SAE % 23F —
SNORMAL | ZE 1600 °F g E
of C
AUSTENITIZE 1550 ° & 200" 3 12 14 16 16 20 22 24 26 28 30 32
*for forged or roi'ed specimens only. ous‘uNcs FROM ouencneo END - SIXTEENTHS OF AN INCH
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UNS H51200 Hardenability Band SAE/AIS| 5120H

HARDNESS LIMITS FOR

SPECIFICATION PURPOSES < M ST &
*J" DISTARCE 51200 17 .60, .60
0.16/0.35
SixTeentus T T /23 7 1.00 Ao
[} us uo
2 ue 3N
3 u 28 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 36 23 24 SURFACE | miLD
3/4 RADIUS FROM CENTER} WATER
s ) 20 ' 1 2 3 4
¢ 30 - 05 1 15 2 25 3 35 4 CENTER _JQUENCH |
7 = ' 1 2 3 4q SURFACE | MiLD
[ 27 - 5 oIt
9 25 - QUENCH
10 2u - . F— -
1 23 - 83
12 22 -
60
13 21 - w
" 21 - Jas
15 20 - <=2
, ]
16 - - @
50—
18 - - v ~
2 - - ”as
22 - - n N
n - - 4 X 3
Z 40—+
26 - - o X X
[ 4
2 - - < 3sk=
2 - - 3 ‘\\
32 - AW b
- 30 T
MEAT| TREATING TEMPERATURES ) ‘\‘ —
RECOMMENDED BY SAE LY X ~
*NORMALIZE 1700 ©F R = X -
AUSTENITIZE 1700 ©F O, N
« 10 12 14 16 18 20 22 24 26 28| 30 32

. 4 2 a4 [
For forgep or rolled specinens only. DISTANCE FROM. QUENCHED END — SIXTEENTHS OF AN INGH

UNS H51300 Hardenability Band SAE/AISI 5130H
HARDNESS {IMITS FOR
SPELIFICATION PURPOSES C " Mn St Cr
“J" DISTANGE 5308 .27 K .75/
SIXTEENTH 0.15/0.35
OF AN _INC MAX MK /.33 7/1.00 1.20
| 56 ug
2 55 ug
3 53 u2 Diamsters of rounds with same as-quanched hardness, inches LOCATION IN ROUND QUENCH
. 51 » X SURFACE | MILD
5 uo 35 1 2 3 4 3/4 RADIUS FROM CENTER| wATER
s w 32 05 1 15 2 25 3 35 4 CENTER | QUENCH |
us 30 I T D b § L ) SR
7 I 2 3 q ] SURFACE | MiLD
> hi & 05 5 3 35_4 _l378 raowus rrom centen] ont
9 uo 2 5 1. 3 3.5 CENTER | QUENCH
10 38 25 os
1" k74 23 =
2 38, 22
35 H s
13
i 3% 20 3 55
15 3u - 3 = -
16 33 - ]
n 32 - [} .
20 31 - " 45 N
2 3 - » B — N
2 27 - o o~ :
. [ 4 1 X
-3 2 < 3 1 -
k] 25 - h 4 > N
32 u - —_—
.l = —
MEAT TREATING TEMPERATURES i =
RECOMMENDED BY SAE 2 2sf
*NORMAL 1 2€ 16%0 °F L= —
AUSTENITIZE 1800 °F e 20=
. A 2 4 [ 12 14 16 18 20 22 24 26 28 30 232
For forged or rotieo specimens only msTANCE FROM QUENCNED END - SIXTEENTHS OF AN INCH
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UNS H51320 Hardenabitity Band
HARONESS LIMITS FOR Y SAE/AISI 5132H
SPECIFICATION PURPOSES < Mn S Cr
"J* DISTANCE 5132 .29 .50 015 .65
SIXTEENTHS -15/0.35
oran inew WAL N .38 /90 1.10
! 57 50
2 56 47
3 5y u3 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND ENCH
‘ 52 40 24 SURFACE_| MiLD
s % 3 3/4 RADIUS FROM CENTER| waTER
N . o X K . 3.5 4 CENTER | QUENCH
) & B § 1 ) & 1 8 ) | ) | ) | I
7 :; :f-l’ SURFACE | MILD
L 1 j; % 25 3 35 « 3/4 RADIUS FROM CENTER] O1L
s 4o 25 0%  — 5 ENTER | QUENCH |
10 38 24 o5 ] E -~ . -
1] 37 23 <
12 » 22
35 21 8o
13
" u 20 ‘j P
15 3y - « an "~
3]
16 33 - a -
| - - - 50— NG
[} 32 - v N\ N
20 31 - v a5 X,
22 30 - " 4 \‘ N
29 - w X B Sipaiuk §
n Z a0 N
26 28 - g \C
2 27 - <3 N —+
30 2 - b 4 X
32 25 -
-
530 “\ —_—
HEAT TREATING TEMPERATURES w ——
RECOMMENDED 8Y SAE L ¥ Y . S — -
*NORMALIZE 1650 ©F L=
AUSTENITIZE 1600 ©F gzct T
. 2 4 6 [ 10 12 14 16 I8 20 22 24 2§ 28 30 32
F foroea or rolles specimens only. OISTANCE (FROM QUENCHED END — SIXTEENTHS OF AR INGH
HARDMESS LIMITS FOR UNS'H51350 Hardenability Band SAE/A]S|1 5135H
SPECIFICATION PURPOSES C Mn 5 Ce
Pt DISTANCE 51358 .32 .50 .70
0.156/0.35
T - | Ve 7 \as
] 58 51
2 57 ug
3 56 w7 Diameters of rounds with same as-quenched hardness, inches LOCATION IN R D QUENCH
. 55 u3 4 sSuuc: MILD
s 5% 38 2 3/4 RADIUS FROM|CENTER] water
‘ 52 35 ) 15 2 253 35 3 cnTeR Jouewch )
w 32 1 ) ) 4 T A ) § 4 ) )
7 o 30 2 k] q syrrace | Lo
L X LI 25 3 35 4 3/u RaDIUS FROM|CENTER] O1L
b us 2 .5 1 15 2 25 3 35 CUNTER | QUENCH
I N3 27 s :
n uw 25
12 N0 FL)
80
2 39 23 w
1) » 22 J a4
18 37 2) 5 T ~
16 37 21 1
80 -
s k] 20 (}] - X
2 35 - Y
2 u - «* =
» <] - w N T
Z 40 X
26 32 - o T “
» 32 - ': P = X
2 a - z 1 = —
32 30 - NS
230
HEAT TREATING TEMPERATURES w >
RECOMMENDED BY SAE ¥
*NORMAL 1 ZE 1650 °f 5 E
AUSTENITIZE 1800 OF g 2,..‘ 1
“For 1 N i Iy. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
or foraed or rolled specimens only DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
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WARDNESS LIMITS FOR UNS H51400 Hardenability Band SAE/AISI 5140H
SPECIFICATION PURPOSES C Mo i Cr
"J° DISTANCE 51908 .37 .60, .60
0.15/0.35
e e [ Vs | Voo o
1 60 53
2 % 52
3 "] 50 P Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND ENCH
. 5?7 e 24 SURFACE | mied
5 5 u3 3/4 RADIUS FROM CENTER} wATER
. sy » X 3 3l 3.15 . 4»l CENTER | QuEncH
7 52 3 4 SURFACE | MILD
! % 3 X . 374 RADIUS FROM CEWTER] OIL
[ ug 3 R X CENTER | QUENCH
0 us 30 b 8 T T I T T - T I T I I T
H L34 29 &
1 u3 28 6o 1
i u2 2 " =t
(] uo a7 J xg S
<
15 » ..} h J[r\
16 38 28 @ ~
80 —
1 37 2% ] N
20 » 23
n 3s 21 a4 - ~
) 3u 20 w X ~
a4
26 3y - 2 0 N\ \ﬁg
» 33 - T NG
» 33 - 3%~ = —
22 32 - -
= 30=
HHAT TREATING TEMPERATURES ”
RECOMMENDED BY SAE LY
SHORMAL IZE 1600 OF 5 = ¥
AUSTENITIZE 1580 OF 20t ¥
*for f \leq i Iy, 2 4 o6 ¢ 10, 12 14 |6 wzzz 24 26 28 30 32
or foryea or rolled speciacns only DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
WARDNESS LIMITS FOR UNS H51470 Hardenability Band SAE/AISI 5147H

SPECIFICATION PURPOSES < ™ 5 &
*J° DISTANCE Siem .45 .60 .80
Ha Y e &2 7 1o | 013/ ) /ms
| 6u 57
2 6u 56
3 63 5% Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUMD .
. 82 i 29 SURFACE
5 62 53 E F ); 4 3/% 'RADIUS FROM CENTE
s 61 52 . S 2 253 35 4 _CEWTER
7 6t ug L ) | I T ) § ) & ) § . 1
. s us 1 2 3 4 _1_ SURFACE] |
L 5 2 > 3.5 4 [3/u ravius_raom cewteh] ol
[ 60 u0 — 05 15 5 3 35 CENTER || ouencn
10 59 37 s== —7F
" 50 35 s —F
12 5A 34 T
60
13 58 33 -
n 57 32 P =~
55
15 57 32 5 =
5 5% 31 » —
50 -
8 55 30 v X, e
20 Sl 29 a5
2 53 27 n
»n 52 2 ;l X
4
2 54 25 a0 s
s 50 24 <
» ug 22 53 g
32 ua 20 a3
0 —_—
MEAT TREATING TEMPERATURES a
RECOMMENDED BY SAE ¥}
"NORMAL I ZE 1800 oF 5 | e
AUSTENITHZE 1550 of g zc‘r{
®For forged or rolled specimens oniy, 2 4 6 ¢ 10 12 14 16 18 20 22 24 26 20 30 32

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
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P UNS H51500 Hardenability Band  SAE/AISI 5150H
SPECIFICATION PURPOSES T Yo % ©
4" DISTARCE 51500 A7 K .60
SIXTEENTNS — v 0.15/0.35
OF An INCK X wn | .54 yl_oo /,_oo
1 65 59
2 65 5a
3 (.1} 57 Diamaeters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
. 63 58 X SURFACE | MILD
s 62 53 T 2 3 4  — _ __ __ __ [3/% RaDIUS FROM CENTER] waTER
‘ 1 g 6’51 15 2 25 3 35 4 CENTER | QUENCH
7 g: ‘: SURFACE | MILD
: 1 25 §5 4 _|3/u Aaoius Frow center] ort
9 %8 3% 05 i | 15 2 25 3 35| CENTER) |OUENCH
0 56 3u =
" 55 33 63 ——
12 53 32 — ]
51 N 6o
(k] —
" 50 3 o] ~E
s 48 10 < S8 3 e —+—1+—1
16 N7 30 " v
%0 X —
18 s 29 V) =
20 u3 28 9 X
7 u2 27 wt a ™ . -
29 ui 26 w X 3 am—
Z 40
26 L 25 [}
» 2u <3 >
39 23 x
3 kT 22
5 30 =
AT TREATING TEMPERATURES - —_—
RECOMMENDED BY SAE XY
NORMAL 1 ZE 1800 ©F T F
AUSTENITIZE 1550 °F 2 ch{ =
. ; . 2 4 6 8. 10 12 14 16 18 20 22 24 26 28| 30 32
fFor fo Oed or rolted specimens Oﬁiy D'STANCE FROM QUENCNED END —SleEENTHS OF AN |Nc}
UNS:H51550 Hardenability Band SAE/AISI 5(155H
urnouzss LIMITS FOR
SPECIFICATION PURPOSES 3 e 5 e
=3° DISTARCE Si1s5 . ‘7 0.15/0.35 Rl
srcongs g " 27 0 1.00 ™
] - 80
2 (1] ()
k] (2] %8 Diameters of rounds with same as-quanched hardness, inches N LOCATION IN ROUND ENCH
. ou 57 _ 24 —__SURface|] M1l
s 63 58 2 3 4 3/4 RADIUS FROM CENTER| waTER
] &3 52 ] D 2 ef 3l 3;5 . 4l CENTER ENCH
7 pos :'Ir T— 2 3 ;) SurFace| | mILo
s 62 [ 0.F . X 379 TROM CENTER] 0L
9 Y 37 X N 35 CENTER | Jouenc
0 60 36 —+% —
" 50 35 63
12 87 3
60—
13 53 kL] w ¢
" 52 33 d e 1
5 []] 33 X —
Q
13 49 32 " N
50
1] w 31 v \‘
oy us 3 vwa X
2 u 0 » Y —
-—
n w3 2 | Z 40 -
2 2 28 <] A
@
» 1 27 <3
20 | 20 b 4
28
2 430
=—
MEAT TREATING TEMPERATURES - =
RECOMMENDED BY SAE 3 2
"NORMAL | ZE 1600 °F o E =
AUSTENITIZE 1690 °F € 20 =
. , Inans onl 2 4 6 8 10 12 14 16 (6 20 22 24 26 28 30 232
For forged or rolled specine v OISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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HARDNESS LIMITS FOR UNS H51600 Hardenability Band SAE/A|S| 5160“
SPECIFICATION PURPOSES [4 T Mn § Cr
— +
*J* DISTANCE 5160M | 55 | 68 0.15/0.35 40
e T L as | Do , 7o
| - 80
2 - 80
3 - 80 Diameters of rounds with same as-quenched hardness, inches 1 LOCATION IN ROUND !![uc"
' 65 59 24 o SURFACE | MILD
" ey 5 3 4 3/4 RADIUS FROM CENTER| waTER
. o po “&‘5 ] "“:1 _ 1_5I 2 . 2.? 3[ 3{5 . 4l CENTER ENCH
7 ] 52 1 > 4 o SURFACE_| mitD
3 o3 7 . 25_3 3.5 4 |3/ raowsrrom center] ot
9 62 42 [ - - CENTER | OUENCH
10 61 39 T T
" 60 37 63
12 59 »
80
13 58 35 w - N
" 56 35 2 g5
15 5y 3u 5 Ny B
16 52 3 " X
50 X ~
] ug 33 v X ~—
2 u7 32 .
2 ug an we ‘\
Ny k] w
1 5 Z a0 —
26 4y 29 o ——
- w3 28 <3
E) u3 28 x
32 u2 7
230
HEAT TREATING TEMPERATURES w
RECONMENOED BY SAE 2 54 —
*NORMAY 1 ZE 1600 ©F 5 F +——]
AUSTENITI2E 1550 ©F g 20T
. 2 4 6 8 10 A2 14 16 18 20 22 24 26 28 30| 32
For forged of roliea specimens oniy. DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDKESS LIMITS FOR UNS H51601 Hardenability Band SAE/AISI 51B60H
SPECIHICATION PURPOSES =< Min & & 5
"J° DISTANCE 51860 # | 55 .65, .60 .
0.15/0.35
3}"},‘.".'}2: MAX [T} /65 /mo / /loo
[ - 60 * £ontains 0.0005—0.003% boron.
2 - 60
3 - 60 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND ENCH
= IN ROUND |
“ - 60 4 SURFACE | MI
5 ” a0 4 3/4 RADIUS FROM CENTER] wATER
. i 50 X 4 CENTER ENCH
I ) | I L
? N ot 2 3 4 1 SURFACE | w1
[ - 5 (O, X 3/4 RADIUS FROM_CENTER] 01
9 - sy 1 ; K ] CENTER | QuENEH
10 - 50 —1—%
" - u“ 65 1
12 [ ui
60
13 [1) 4o w ~_
] ey 3% 2 54 N
15 (11 38 5 s
16 a3 7 3 ny
SO+
8 &+ ot A -
20 59 “w X
22 57 33 " 4 A
2 55 31 w n
Z 40
2 53 30 g 1
s 81 28 < 35+
0 ue 27 b 4
2 ¥ 2%
7 < 302
MEAT TREATING TEMPERATURES w
RECOMMENOED BY SAE x5
NORMALIZE 1800 OF hi —
AUSTEMITIZE 1550 ©F 220 —
2 14 16 18 20 22 24 26 28 30 32

*For forged or rotled specimens only,

4 6 8 10 12
DISTANCE FROM QUENCHED END

—SIXTEENTHS OF AN INCH
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HARBNESS LIMITS Fom UNS H61180 Hardenability Band SAE/AISI 6118H
SPECIFICATION PURPOSES € M T s & v
-:; .lgm 61180 y y 015035 .40/ .ly
HS X, Y 2 a0 | 018n- 80 s
' us 39
) yy 36
3 38 28 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND ENCH
. 33 2N X} SURFACE | MILD
. 2 22 ) ) 3/4 RADIUS FROM CENTER| waTER
. 28 20 S5 1 15 2 253 35 4 CENTER | ouench|
7 27 - 4 I 1 1 2 § I N — X
" - i 2 —_sugrace [ wio
.. 4 374 RADIUS FROM CENTER] OIL
» 28 - ) 1 75 3 3,§' CENTER| Jouewcy|
10 25 -
" 25 - 63
12 F" -
; zu (1)
) -
I 23 - “ s x
15) 23 - <
"% 22 - H
50
18 2 - 9
20| 21 -
7 2l - w4 ]
2 - w
ke Zg4 X
26| - - e X
» - - <3 3
» - - T
n - - | = k N
- 30 =
T TREATING TEMPERATURES w £ \‘
RECOMMENDED BY SAE LY = S ==
*NORMALIZE 1700 of S E =
STENITIZE 1700 OF Q.0 -
» " . e 2 4 [ € 10 12 14 16 18 20 22 24 26 24 30 32
For forped ar rolled specinens onty DISTANCE \FROM QUENCHED END — SIXTEENTHS OF AN INCH
HARDNESS LINITS FoR UNS'H61500 Hardenability Band SAE/AISI 61504
SPECIFICATION PURPOSES — An 5 - M
5 outmct s150n .47 .60 .75
HaH WX win 754 /l.oo 0.15/0.36 . _420 .15 min,
85 [
6s 58
(2] 57 Diameters of rounds with same as-quenched hardness, inches LOCATION 1N ROUND QUENCH
o4 56 : SURFACE| | miLD
83 58 - 3/4 RADIUS FROM CENTER] waTER
63 53 4 CENTER | Jouencn
) & L 1
:f :‘; 2 K] 4 sunfacg] | wieo
3/4 RADIUS FROM CENT| oL
'Y) ua i CENTER | | QuEnCH
[l 60 ul « } I
' 50 3 63 —1
1 58 38 60
' 57 37 = ==
[ 55 kY Jas —
1 su 35 « 29 S
[ T 39 ) -
50 = Y
8 50 k) [¥]
2 ug 32 w4 N
2 u? 31 " N\
™ us 30 w N
Z 40 —
2 us 29 a
» u 2 % 3
» §3 26 b4
2 w2 25 230
HEAT TREATING TEMPERATURES d
RECOMMENDED BY SAE LY
*NORMALIZE 1820 OF s
AUSTENITIZE 1600 OF 2 20t
°F 1 ! . T2 4 6 8 10 12 1416 18 20 22 24 3¢ 28 30
or 'orged or rolled ssecinens onty OISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
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WARDNESS LIMITS FOR UNS H81451 Hardenability Band SAE/AISI 81B45H
SPECIFICATION PURPOSES < Mo % Ni < Mo B
4% DISTANCE 188 4 .42 .70 BRI .30 .08 N
HH WAk i 49 /Los 01/ .38 45 /oo /.ls
i 63 56 +=Contains 0.0005—0.003% boron.
2 63 56
3 [.X] 56 Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND g!EICN
. 63 58 4 SURFACE | MILD
s 83 58 3 4 3/4 RADIUS FROM CENTER] WATER
. 83 su 651 ‘_i 1 5 2 25 ; %5 ) 4L CEMTER ] quenc
! :é’ ::: 2 3 — 3 SUREACE|M1LD
5 . D 3/4_RADIUS FROM CENTER 1:1
’ L1} u8 -0 05 = N 25 3 ¥ CENTER., NCH
0 60 w 68 —
" 60 ] —
12 50 k)
p” pos 60
(¥ ]
. 57 37 ;,‘ a8
I3 87 2 "
" ) 3s H —
50| NG
. L] kN ] -
0 83 R " 43 N o
22 52 31 " ~
n 80 30 ;‘ 40 v
2 Ng 29 [}
P u? 28 «
» us 28 3?3
32 w3 27
53 —
HEAT TREATING TEMPERAWRES w
RECOMMENDED BY SAE LY
*NORMALIZE 1600 O°F 5 E
AUSTENITIZE 1830 ©F O ,at
*for forged dr rolled specimens only, & 20 a 4 5 € 10 12 14 16 18 20 22 24 26 28 3p 32
o DISTANCE FROM. QUENCHED END — SIXTEENTHS OF AN INCH
Y SRST—— UNS H86170  Hardenability Band SAE/AISI 8617H
SPEC(FICATION PURPOSES T Mn Si Ni & Mo
4" DISTANCE] 86170 4 .60 35 .35/ s
0.15/0.35
oF An 1nen wax T ro. 95 / /78 /65 /25
1 us 39
2 u 33
3 ui 7 Diameters of rounds with same as-quenched hardness, inches LOCATION |N ROUND NCH
. 38 2y 54 SURFACE | ML
5 3 20 4 3/4 RADIUS FROM CENTER] wATER
[ 3 - . 4 CEMTER | QUENCH
7 28 - T T 1 8 T 1
. 27 N 2 S 4 . SURFACE | HiLo
2 /4 RADIUS FROM CENTER] Ot1L
P 2 B CENTER NCH
10 28 -
n 24 - 65
12 23 -
60
3 23 - -
[ 22 - o
15 22 - <3
s 21 - @
50
" 21 - v
0 20 - "
22 - - b
» - - w -
Z 40 N
2 - - e =
» - - -
( X
2 - - $3 i “
d - - <30
3
HEAT TREATING TEMPERATURES w \‘
RECOMMENDED BY SAE ®2
TWORMALIZE 1700 OF 5 F ¥
AUSTENITIZE 1700 ©F -] 20t N —+—
*For ¢ 1 iy. a 4 6 10 12 14 16 18 20 22 24 26 28 30
or foraed or rolled speciaens only DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
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WARDKESS L1M1TS FOR UNS H86200 Hardenability Band SAE/AISI 8620H
SPECIFICATION PURPOSES T A 5 NP < ™
“J° ISTANCE 6208 ar, .60 .35 .35 S
FAHEM ax win < .23 /.95 0181038 45 45 /.25
' ua Nt
H N7 37
3 uN 32 Diameters of rounds with same as-quenched hardness, inches LOCATION 1N ROUND ENCH
. u 27 SURFACE | MILD
5 37 23 2_ 3 4 3/ RADIUS FROM CENTER| waTer
. 3u 2t R 4 CENTER | QUENCH |
. 3 _ 1 I
: ;, - k-§ 4 SURFACE | MILD
| 05 [3/4_RADIUS FrROM CENTER] OIL
[) 29 - [a) L] Bf———————cenvgr | Quencn
0 28 -
" 27 - 6
12 26 -
13 25 6o
" 25 - '_"'
15 n - <3
1 x - 3
50
" 23 - 1)
20 23 - " N
22 23 - " b < N
n 23 - w = X
Z 40
2 23 - o =
» 22 - = 3 — A v
» 2 | - EESSES
2 2 " 2 soEE R
MEAT TREATING TEMPERATURES d
RECOMMEWDED BY SAE 22
SWORMALIZE 1700 OF 5 E NG
AUSTENITIZE 1700 ©OF P = —3—F 3 S
®For f{orged or rolled specimens only. « e a 4 6 10 12 14 16 8 20 22 24 26 :. 30 32
DISTANCE . FROM QUENCHED END - SIXTEENTHS OF AN INCH
PR UNS HB6220  Hardenability Band SAE/AIS| 8622H
SPECIFICATION PURPOSES € W 5 i < Mo
“3% DISTANCE [ e " .60 oas/03s | 38 .35 BT
- T T Zos | s e | s [P | VA
| 50 43
2 ug 39
3 u7 3u Dismeters of rounds with same as-quenched hardness, inches LOCATION 1N ROUN QuUENCH
s uy 30 24 suank: LD
s w0 26 374 RADIUS FROM CENFER] waTER
¢ 14 24 . —35 4 CENTER | Quinch |
? k) 22 ) ¢ ) ¢ } ) § - ) § 1
. 32 2d 9 SURFALE | Mo
0. 5 2 25 3 35 374 RADIUS FROW CEWFER] OIL
[} 3 - X 15 2 25 5 CENTER | quewch
10 30 -
" 29 - 63
12 28 -
Ny 60
13 -
" 2 - 4 o
15 2 - B
16/ 25 - 1
50
L] (4] = 14 —
2 2 - w4 s
22 2y - nwr
n 24 - w L
240 "
2 2y - e E N
n 2u - < X N
0 2u - b4 3 “‘ N
32 2 - 30 ~
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE 2, o,
*NORMALIZE 1700 OF =E ~ 1
AUSTENITIZE 1700 ©F 220t = :
*For forged or rolled specimens only, & 4 5 8 10 12 14 16 18 20 22 24 26 28 3 32
DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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wamoutSs LTS Fon UNS H86250  Hardenability Band  SAE/AISI 8625H
SPECIFICATION PURPOSES T N 5 Ni Cr Mo
*3" DISTANCE %250 .22 .60 .35 .35 15
o nen - win 28 /.'rs 0.15/038 | . /g 45 28
' 52 us
2 LY u
3 ug 3% Diameters of rounds with same as-quanched hardness, inches LOCATION IN ROUM N
. ue 32 ‘ SURFACE | WILD
N v 20 3/ RADIUS FROM CENTER} wATER
. w0 27 X . . 35 4 CENTER FQuUEWCH
3., 25 1 1 L ) | ) 1 L L
L4 3% )34 3 4 . SURFACE | MILD
L 7% RADIUS FROM CEWTER] oL
’ 33 22 0. ) 35 CENTER | QUENCH
0 32 21 [
" 3t 20
12 30 -
2 80
13 -
1} 28 - 3 53
13 26 - 3
16 27 - o
50
1] k44 - (V] N
2 2 - na
2 2 - = N
n 28 - [ "‘ﬁ .y
z a0
2 2 - g X N
a 25 - <3 A
) 25 - x N
2 25 -
-4
430
MEAT ATING TEMPERATURES o ——
RECOMMENDED 8Y SAE 32 ——
*NORMALIZE 1630 ©OF < F — —%
AUSFENITIZE 1600 ©F gzc{ 1 &
. ' i R 2 4 b 10 M2 14 16 18 20 22 24 26 28 30 32
For forgedor rolled specinens only DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR UNS H86270 Hardenability Band SAE/AISI 8627H
SPEC)F ICATION PURPOSES € Ma 5 N <3 Mo
*J" DISTANCI 827 .24 .60 .35 .35/ .IS/
0.15/0.35
bt i T Ao As .75 .65 (25
| 54 uz7
2 52 w3
3 50 38 Diameters of rounds with ssme as-quenched hardness, inches OCAT
| LOCATION IN_ROUND ENCH
. u8 35 (24 SURFACE | HILD
5 w 22 4 3/4 RADIUS FROM CENTER| WATER
. u3 20 4 CENTER EnCH
b 4 ) = ) | 1 ) & 1 ) 1 1
: g :; 2 3 4 SURFACE | HILD
/4 _RADIUS FROM CEMTER] Dit
. ) 2u X CEMTER (3]
0 3u 2u —]
" 33 23 6
1 32 22
12 3t 21 eo
n 30 ) :‘, s
15 30 20 < 33
1" 20 20 8
50 —~
1 28 - o
2 28 - " N
22 28 - " 4 —# N
n k44 - w — i NG
Z 40 X —
2 27 - o =
s 27 - f 3 o~
2 2 - I
2 27 - S an =~ —
HEAT TREATING TEMPERATURES - =
RECOMMENDED BY SAE 2, —_—
*NORMAL 1ZE 1850 °F 5 F
AUSTEMITIZE 1600 ©F 20t =
*for forged or rolled specimens only. L 4 5 & 10 12 4 16 18 20 22 24 26 28 30 232
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
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£

FARDNESS Lim1TS FOR UNS H86300 Hardenability Band  SAE/AISI 8630H
SPECIF ICATION PURPOSES T e 5 N [ Mo
ié:,?;'?.'n"ug‘ 86300 .27 .60 0.05/0.35 .35, .35 AH
OF AN INCH mAX [0 .33 .95 . ) .75 .65 © .25
) 56 u9
2 55 45
) 54 u3 Diameters of rounds with ssme as-quenched hardnes, inches LOCATION N ROUND QUENCH
4 52 39 SURFACE | MiLD
. 50 s 3/4 RADIUS FROM CENTER| waATER
M 7 32 CENTER ENCH
; “ o SURFAGE | MILD
3/4 RADIUS FROM CENTER] O1L
9 39 27 CENTE QUENCH
10 37 2 -
17" 3% 25
12 3y 2y
= = ) 60 ~
v 33 22 ':‘, -
" 2 22 $PEERS
16 3 21 b4
50 ™

) 30 21 v - N =
20 30 20 -

v 45 N
2 29 20 w N -
[ 29 - ;‘ <0 N N
2 29 - 2 b =
n 29 - _

( N
30 29 - 3 N\, =
32 2 -

- 30 —
MEAT TREATING TEMPERATURES w

RECOMMENDED BY SAE LY
NORMALIZE 1650 OF 5= }
AUSTENITIZE 1600 °F Q a0t 1
*For florgea or rotles specimens only| 2 4 10 |2 |4 16 18 20 22 24 26 R8s 30 32
D'STANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH

J1268

HARDNESS LIMITS FOR UNS H86301 Hardenability Band SAE/AISI §6B30H
PECIFICATION PURPOSES = m 5 M @ T7o 5
:..%éi#::‘ L 0.27/0.33 | 0.60/0.95 | 0.5/0.25 | 0.35/0.75 0.35/0.65 .15/0.25
OF AN [incH MAX. L1 B .
58 L] =Contains 0.0005--0.003% boron.
2 55 N
3 55 L] Diameters of rounds with same as-quenched hardness, inches LOCATION 1N ROUN ENCH
b 5 pe 24 - SURFACE | MILD
) - % 1_ 4 3/4 RADIUS_FROM CENTER] wATER
¢ = ] 05 1 15 2 25 3 35 4 CEXTER ENCH
53 ™3 X 1 ) A 1§ 1 | ) { 1
53 v — -] 4 SURFACE | mMiLD
[ O. 25 3 35 374 RADIUS FROM c%r;n on
L e 5 15 2 . CENTER | QUENCH
) 52 "
1 52 ) 6
1 51 w0
60
] 51 39
n % £ ﬂ—s
15 50 %6 <5 T
6 w9 35 3 }
50 + 1
1 “w n o T ]
20 N7 32 P’
22 [ 1] 3 " 4
F1) “w 29 w N
Z 40| —
28 ‘3 3 2 » .
2 [ 1] 7 <3
0 w 2 T
32 39 2
| 5 30
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE L FY
*NORMAL 1 ZE 1650 OF 5 F
AUSTEMITIZE 1600 °F P =
“for f " . Iy. 2 1 10 12 14 16 186 20 22 24 28 28 30 32
or forged or rolled specimens only D‘STANCE FROM QUENCHED END L XTEENTHS OF AN INCH
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WARDNESS LIMITS FOR UNS H86370 Hardenabmty Band SAE/AISI 8637H
SPECIFICATION PURPOSES r < T~ Mn Si Cr Mo
T )
3" DISTANCE 363M [ 34, | .70, 0.15/0.35 35/ s a5
g:x}:f:::: Y I L 4 | 105 .75 <65 .25
l 59 52
2 58 51
3 58 50 Diameters of rounds with same as-quanched hardness, inches LOCATION IN ROUND ENCH
“ 57 ug 24 T SURFACE | MILD
5 %6 us 1 2 3 4 3/4 _RADIUS FROM CENTER| waTER
‘ s w2 05 115 2 25 3 35 4 CENTER Jouewcu ]
7 S8 g: 1 _2 3 4 SURFACE | MILD
L 53 - 0.5, 4_1-;’1.2 25 3/4 RADIUS FROM CENTER] OIL
3 e - —=4 o l—— e T P
10 u9 32 = —3-
b y7 31 85
12 us 30
60
13 ul 29 w .~
" u3 28 2 5,"‘
15 ut 27 :‘ e TES e
6 40 26 [ 50 ~ N
8 3g 25 ) N ~
2 37 25 N an N o~
7 36 2u VI"‘ — N ]
24 36 2u w o~
Z 40 -
26 35 2y o NG
» 3s 2u % =
10 35 23 b
32 35 23
- 30
HEAT TREATING TEMPERATURES w
RECPMMENDED 8Y SAE Zzsk
*NORMAL 1 2€ :Q;Osg ::, g i T ‘¥ 1 1
AUSTENITIZE | - 1 1 6
*Fur forgea br rolled specimens only. « 20 2 6 8 10,12 4 16 18 22 24 26 28 i 32
DiSTANCE FROM~QUENCHE D END -SIXTEENTHS OF AN INCH
waabeEss Lmrrs ron UNS H86400  Hardenability Band ~ SAE/AISI 8640H
sr:cr: ICATION PURPOSES T Mo 5 N & Mo |
3% pisTace 640N :7 : ?/ y .37 s !
. 0.35 i
o T Wax Wi 144 1.05| °'°/ 75 65 25 |
' 80 53
2 60 53
3 80 52 Diameters of rounds with same as-quenched hardness, inches LOCATION iN ROUND
. 59 51 — B SURFACE _
. 50 w9 1 2 3 4 3/4 RADIUS FROM CENTER
. 0 us CENTER
7 g; 2 [ SURFACE
s 2N 1 15 —2 25 3 i 3/4_RADIUS FROM CENTER] [orL
9 su » 1 I5 2 2. 3 35 CENTER | QUENCH
10 52 3u 8s .
" 50 32 et
12 ug, 31
— -] 60
13 u7 30 w
I yy 29 g ea s
15 uy 28 3 33
16 42 28 & 1
8 ur 20 (s ) I[ \‘ -
20 38 20 ¢ .
w
2 38 25 w4 X —
n ag 25 w + N ——]
Z 40 N
2 37 2y g =
2 37 u —1 N
) 37 o bR = ‘k‘
32 ? ™ T
330
WEAT TREATING TEMPERATURES w : ——
RECOMMENDED BY SAE XY = e
*NORMAL 1 2E 1800 ©F 5 E — 1
AUSTENITIZE 1550 OF Ech +—1 1
*For forged or rolled specimens onty 12 14 16 I8 ZO 22 24 25 28 30 32

2 6 8 10
DISTANCE FROM QUENCHED ENDO -—SIXTEENTHS OF AN INCH
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2aRDNESS LIMITS FOR UNS H86420  Hardenability Band SAE/AISI 8642H
SPECIFICATION PURPOSES € T 5 oH o P
T DISTANCE 2647 .39 70/ — 35 35 15
= ] N ‘ v.16/0.35 : i ‘
HiH WAX WK /46 1.05 /s 4'. As
1 62 55
2 62 5y
3 62 53 " Diameters of rounds with same as-quenched hardness, inches LOCATION IN ROUND QUENCH
‘ 61 52 SURFACE | MILD
. 61 50 [3/4"RADIUS FROM CENTER| waTER
6 60 ug . . CENTER | QUENCH
7 50 AT 1 1 T T ) 8 1 4 ) I T I
SURFACE Lo
Uy
s 58 2 X R 3/4 RADIUS FROM CEMTER lu
9 57 39 i - CENTER NCH
10 55 37 = J—
" 54 3u 65
12 52 33 - —
1)
13 50 32 w =
" 49 3t Jes S, -
3 A 30 h iy By S i —
16 u§ 29 N s0 - ~
s uy 28 v 2 — s
20 u2 28 w ast—3 N e
22 1 27 “ “"t_: 1 3 N F— 1~
2 40 27 w = —f -3
Z a0 —
2 u0 26 Q \,
» 39 2% < 38 ~
30 39 % T —~
32 39 % 430 =~
HEAT FREATING TEMPERATURES w
REQOMMENDED BY SAE XY
"NORBALIZE 1600 OF S F —
AUSTENITH2E 1550 ©F gch}
. | 2 4 6 8 M0 12 14 16 I8 22 24 26 28 3O 32
For torgeajor roitea specimens only DISTANCE FROM QUENCHED END SIXTEENTHS- OF AN INCH
HARDNESS LINITS FOR UNS H86450 Hardenability Band SAE/AISI 8645H
SPELIFICATION PURPOSES ~Nn S Ni Cr Mo
"9 DISTAMEE seasH .42 .70 ;35 .35 A8
0.16/0.35 :
3}'3".':2 ox n 49 /| 05 75 .65 .25
| 83 56
2 63 50
3 e3 55 Diameters of rounds with same as-quenched hardness, inches LOCATION 'N ROUND
. 83 54 (T4 SURFACE
T, o2 52 2 3 4 3/4 RADIUS FROM CEWTER]
¢ e' 50 ) 1 ) 4 = 1 ) & -l 1 | | L 4‘ CE."E.
! e 3 3 4 SuRFACE | o
. D 4 3/4 RADIUS FROM CENTER] DiL
[ %0 ui 1 15 4 3 35 CENTER NCH
0 %6 39 65| ¥ -
n () 37 1
12 L1 38 60
13 sy y - ~
" 52 33 == Ep—
5 51 32 E‘ . g
6 up 3 8 N 1
" W 30 o = ~
20 s 29 " N
22 N3 28 " 4%
2 u2 28 w Y
Z 40 -
2 u2 @ 2 ~
» u 27 S,
) 4 27 ; e =
32 ] 27 4
330 ——
HEAT TREATING TEMPERATURES - e ———
RECOMMENDED BY SAE 32
*NORMALIZE 1600 OF F
AUSTENITIZE 1550 ©F 9,0k
*For forged or rolied specimens only. « 2 4 6 8 12 14 16 18 20 22 24 26 28 30
OISTANCE FROM QU!NCNED END —SIXTEENTHS OF AN INCH
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HARDNESS LIMITS FOR UNS H86451 Hardenability Band SAE/AISI 86B45H
SPECIFICATION PURPOSES 4 Mn 5i Ni Cr Mo [}
"J* DISTANCE %S N .42 .70, .35 .35 18 N
::"::‘ﬂ:: AX () A9 /I.os 0.15/0.35 /75 4 25
t 63 ] +Contains 0.0005—0.003% boron.
2 63 %6 -
3 82 .1 Diameters of rounds with same as-quenched hardness, inehes LOCATION iN ROUND
. 62 B 24 SURFACE | MiLD
s Py - 1 2 3 4 3/% RADIUS FROM CENTER| wATER
s 6 53 5 1 15 2 25 3 35 4 CENTER | QuEnc
7 61 82 3 4 SURFACE | MiLD
[ 60 52 /4 _RADIUS FROM CEMTER] OIL
9 a0 LYl ! £ 3 FogENCH
0 60 L] o - ¥
" 89 50
1 ) 50 o
13 ) o w b
I» 59 8 2 st
15 58 u8 <3
" se us 3 _
~ - - 030
20 58 39 “wa
2 87 E1 ok ™
) s
87 35 Z 40 =
2 57 M e E —
n 57 2 <
» o = I YE
2 56 31 o
5 30
HEAT TREAT (NG TEMPERATURES w b
RECOMMENDED BY SAE XY =
NORMALIZE (800 OF S F
AUSTEMITIZE 1580 ©F 2 205
v & 5 [ 12 16 22 24 26 28 3 32
“for forged pr rolled specimens only. DISTANCE FROM QUENCHED END O SITEERTHS OF o% 1Rk
Y SO — UNS H86500 Hardenablhty Band  SAE/AISI 8650H
SPECJIFICATION PURPOSES T Mn i Cr Mo :
3% BDigT [ 47 .70 35 .35 s
o M ke “x win .54 /n.os 0-18/0.35 / 7s ‘65 .25
' es 50
2 65 sa
3 1. 57 Diameters of rounds with same as-quenched hardness, inches LOCATION IN 0 NCH
. ou 57 SurfFace | M{to
s ™ 56 3 4 374 RADIUS FROM CENTER] wATER
. 63 s 4 CENTER cH
;o ) 4 ) ) 4 I L 1 1 L
! :g 3 pd 3 4 SURFace | wio
X 5 4 /% _RADIUS FROM CENTER L
» Y u7 1 3 CENTER | Quinch
10 80 Ny 1
" 00 " o
1”2 %0 » _—
i3 s n =
" %8 3 ] s
15 57 35 < N . =
it 56 3 g = N .
a
" 55 ) ) =
20 53 2 " N
n s2 3t " 4
»n 50 31 w E N
Za
2 L] 30 2
» N7 30
» ) » 33
12 5 2
330
MEAT TREATHG TEMPERATURES -
RECOMMENDED BY SAE £
T HORMALIZE 1800 OF h
AUSTENITIZE 1880 OF -
®For forged or rolled specimens only. - E 4 5 & 10 12 4 16 I8 20 24 26 28 30 32
DISTANCE FROM QUENCHED END —SIXTEEN TNS OF AN INCH
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PR ST——— UNS H86550  Hardenability Band  SAE/AISI 8655H
SPECIFICATION PURPOSES < a 5 Ni < Mo
*J* 0ISTANCE | 2655H .50 .70 0.15 /0 35 .35 .35 R
Siereeanus - e /e 105 | °'°F s ./os 45
[} - 60
2 - %
] - 58 . Diamsters of rounds with same as-quenched hardness, inches LOCATION 1IN ROUND ENCH
. - %8 (54 SURFACE | MILD
N R 57 _ 3/% RADIUS FROM CENTER| waTER
. - 58 6.% 1 ‘lf; é 25 335 4 CENTER | QuEnch
7 - 55 L L 1 ) o ) | L - 8 A 1
i o SURFACE | miLD
[ 5 /4 RADIUS FROM CENTER] OIL
[} - s2 X ) CENTER | QuENCH
0 0% o
" 65 0 8 1 -+
[ u3 +
i eof== —
1 (1] u w
==
" 63 w0 2 ssf — H
(11 83 k ] S
13 82 » " N
30 N\
" .1} 37 (V] T A~
™ 60 as " L
2 5% 3 o ‘*l'—‘-- N
n 58 3 w NG
Z a0}
% LY} 33 S E
-1 58 k<) t
» 55 2 bR =
2 53 k-3
3 30=
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE 3 a4k
*NORMALIZE 1800 ©F L =:
AUSTEMITIZE 1850 ©F 82“= :
. . ) hd 2 4 b 10 12 14 16 I8 20 22 24 26 8 30 3
For| ferged or rolled specimens only. DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INCH
> UNS HB6600  Hardenability Band  SAE/AIS| 8660H
DNESS LIMITS FOR et .
SPECIF ICATION PURPOSES [ r N 5 Ni G Mo
=3[ oistance | seson | %35 70 .as/ .35 / as
R i win [ “es Yios | 2rense 75 & | s
) - 60
2 - 80
3 - (1] Diamaeters of rounds with same as-quenched hardness, inches
. - s L
: : - o518 275
. - 59 R 3 35 : )
- 58 ) & ) 4 1 B ) ) & ) 1 1
7 , 37 3 4 SURFRCE | MILD
[ . N RADIUS FROM CENT on
9 - 55 X 2 5 3 . CENTER | QuENCH
10 > 53 e I F—3—3F
" N\ 50 > =
12 ) §7
80| —_—
T [ ¥y =
- -
s - ) %
1 a5 u2 a NG
80 N
i a8y u0 Q ’e
20 [.1] 39 " N
2 63 38 ne e —
2 62 37 w
Z 40 %‘
2 62 » o T =
n 8 » s
E] 80 35 T -
32 60 35
530
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE 2 o4
SNORMALIZE 1800 °F 5 F
AUSTENITIZE 1550 OF gzc{
*for forgea or roiled specimens only. t 4 5 ¢ 10 12 14 16 18 20 22 24 26 28
OISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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wamoatss Lrurrs Ton UNS H87200  Hardenability Band  SAE/AISI 8720H
. SPECIFICATION PURPOSES < Mo 5 N T o
37 BISTARCE 7208 a7 .60 .35 .35 .20
e s | Cas [ vene | V4 | T | TV
| ] L1
2 w7 k]
3 45 35 Diameters of rounds with same as-quenched hardness, inches LOCATION N ROUND QUENCH
. w2 30 >4 SURFACE | MILD
s » 26 3/4 _RADIUS FROM CENTER} WATER
. 35 2u 1 1 S5 3 35 4 CENTER ] Quenc |
7 33 22 — ) & L H L 1 ) & B § ) |
2 21 SURFACE_| miLo
s . - 1374 RADIUS | on
. 20 20 05 g CENTER  JQUENCH
'c 2’ - a ) i 1 ) § 1 I ) ) 0 —1 ) § 1 b ) § — L
t 28 = —
” 27 -
3 2 eo
w
13 26 - 4
13 25 - <59
1 25 - 3 E
2x v sop
" -
20 n - " ‘Ei
22 23 - w I N
n 23 - w ot
Z 40|
a 23 i g =
< X—
E 22 - b 4 3% X A
2 22 -
= 30
MEAT TREATING TEMPERATURES por
RECOMMENDED 8Y SAE x5 X
*NORMALIZE 1700 ©F 5 F == +—
AUSTENITIZE 1700 OF gz-r 1 — &
. - 2 4 6 6 10 12 14 16 18 20 22 24 26 28 3 232
For forgea pr rolled specinens onlr- “DISTANCE FROM- QUENCHED END — SIXTEENTHS OF AN INCH
- 4
P M — UNS H87400," Hardenability Band  SAE/AISI 8740H
SPEC|IFICATION PURPOSES T Mn si Ni Cr Mo
3" DSV (L) .37 b)) .35 .35 .20
::“E“lﬁ_s[ [T ) /44 : A°5 orefods 78 A /730
] 60 53
2 60 83
3 80 52 Diameters of rounds with same as-quenched hardness, inches LOCAYION §iN ROUND NCH
. 60 51 o8 SURFACE | MiLD
H L) ug i 2 g % 3/u RADIUS FROM CENTER| whTER
M 58 ue 5 1 1 S5 3 35 4 CENTER weH
7 57 us b § B 4 ) 4 : | b 4 B | ) . ¢ b
! ot - 3 4 I _surFace | Juo
i K [3/4 RADIUS FROM CENTER] Dit
Y 55 3 — 05 1 X CENTER Ench
10 53 35 -
" 52 3u 6
12 50 32
60
[t} up at
" ud 2 - .
15 o 30 § =
[ us 29
30 ==
" u3 28 V) N
20 42 26- -—
22 u F44 " = -
»n 0o 2 w F
Z a0} s&.s‘
F7Y 39 7 g t NG
s 3% 27 < 3=
2 38 2 3% %\
2 38 2 430
HEAT TREATING TEMPERATURES -
RECOMMENDED BY SAE z 2
*NORMALIZE 1600 OF = ==
AUSTENITIZE 1550 ©OF Szc{ 1
. i i 2 4 5 8 10 12 14 16 18 20 22 24 26 28 30 32
For forged or rolled specimens only DISTANCE FROM QUENCMED END — SIXTEENTHS OF AN INCH
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J1268

ARONESS LTS ToR UNS H88220 Hardenability Band SAE/AISI 8822H
SPECIFICATION PURPOSES [ “Mn Si NI Ce Wo
"3 DISTARCE 8022 W .19 .7 015035 | 33 .38 .30
Jisrreamas vy T /25 1.08 /.75 /.oe /.ho
! L J w3
2 w .2
3 w k ] | Diamsters of rounds with same as-quenched hardness, inches LOCATION iN ROUKD | QuENCH |
. L] 33 3 SURFACE | miLD
" P o 3/4 RADIUS FROM CENTER] waTER
. w 2 X K 3 35 4 CENTER ENCH
;| ; AL ) " 4 1 2 § 1 b |
7 3 2s 1 2 k. 1 surface | wio
s 35 2x ¥ _RADINS FROM CENTER] OIL
s 3 2% QUENCH
1 33 23 6
" 32 23
[} 3! 22 —n
" 31 22 i
" » 22 Y R
5 30 21 § E
6 2 21
sof
1 2 2 v ~
0 2 - "
2 27 - " 4 X
AT T =~ =
Za Y
% 27 - 2 L x N
» 27 - < 3 | — X
2 27 - h 4 | =
2 7 -
5 30 X
TREATING TEMPERATURES ¢ B ———
ECOMMENDED BY SAE 32
*WMMLIZE 1700 OF ETE
ISTENITIZE 1700 OF 2 20C &
Iy. v 2 4 5 O 12 4 16 18 20 22 24 26 26 30 32
“For fore]a or rolled specinens only DISTANCE FROM QUENCHED END — SIXTEENTHS OF AN INGH
PP — UNS H92600 Hardenability Band SAE/AISI 9260H
SPECIFICATION PURPOSES T Mo 5
*J° DRSTANCE 92608 55 .85 1.70
St | o o | A0 T
[ - 60
F - 60
k] (1] 57 Diameters of rounds with same ss-quenched hardness, inches LOCATION 1 _ROUND | _fouench
[} (L] 53 24 SURFACE | MiILO
. o3 w 3/% RaDIUS FROM CENTER] watem
0 62 i . R 3 4 CENTER] | quewc
X I D 4 ) § X X 1 i ) N
i 60 gg -3 SURFACE | miLD
s 5 Y [3/%_Ra0sys from CEnTER] o010
s 55 3 1 15 3 5 CENTER| }QuENCH
o 52 35 s 1—
] w 3u ~—1
2 u7 3 . -
s us 33 ” N ——
3 w3 33 ] s " S
s u2 32 STEE= L
6 uo 32 @ 3 —
30 N
18 » 31 (¥ a v N
2 7 3 ” X N
22 » 30 "= X -
) » 30 v ‘OL— n — =
Lad 3 20 2 | e “\ ‘j;\
n 35 2 <3
» 35 28 T
2 N 28
530
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE LY
SNORMALIZE 1650 OF TR
AUSTENITIZE 1600 OF P =: E
*For forged or rolled specimens only. 2 4 6 € 10 12 14 16 I8 22 24 26 28 30 32
DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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PP — UNSH93100  Hardenability Band  SAE/AISI 9310H
SPECIFICATION PURPOSES c T 50 Ni Cr Mo
"3 BISTANCE 3108 .07 ) 2.95 1.00 .08
SurreiaTas v e 43 /Io 0.15/0.35 450 /a.us .18
' < k]
2 w2 3s
3 u3 33 Diametsrs of rounds with same as-quenched hardness, inches LOCATION IN
s w2 3u SURFACE | MILD
. "7 2 } F )3 4 [3/% rapius From CenTER] waTer
s w2 3 . 5 3 35 ] 4. CENTER | Quency |
: ':‘: : 2 3 4 SURFACE | MILD
4 /% _RADIUS FrOM CENTER] oO1L
] ] 20 CEMTER 1 QUENCH
10 w0 27 _
1" 39 27 3
12 38 2
60
[t} 37 -] -
1] » 2 Jas
5 » 2 &7
" 35 2 3
50
T} 38 k-] L]
2 35 25
n n 25 il I
» n 25 % eof s s—
2 N 25 oL
n M 25 <
» n 2 o
n £<) 24
4 30f
HEAT TREATING TEMPERATURES w =‘
ECOMMENDED BY SAE L ¥Y =
* LIZE 1700 OF S F T
AUSTENITIZE 1830 OF 2 20t . 1
2 4 6 8 1012 i4 16 I8 20 22 24 26 28| 30 32
“For forgpo or rolted speciaens only. DISTANCE FROM’ QUENCHED END — SIXTEENTHS OF AN INCH
—— UNS H94151  Hardenability Band SAE/AISI 94B15H
ECIFICATION PURPOSES ST wn ; H Cr ™Mo 5
*9* b1 940150 12 .70 .28 .28 .oe R
i ™™ T /.ls /.05 0.18/0.35 .85 /.55 /.15
| us 38 *Contains 0.0005-0.003% boron. o
2 ¥ 38
3 yy k1) | Diameters of rounds with same as-quenched hardness, inches LOCATION IN_ROUND NCH
b ha i 4 SURFACE | WiLD
s ) 32 E 2 ? q 3/% RADIUS FROM CENTER] waTER
[} u2 28 1 4 CENTER JQUENCH
7 uo ?5 A 1 ) 0 ) L ) | L 1L X X
. pot 23 1 2 ] SURFACE | M1LD
= 25 3 35 3/4 RADIUS FROM CENT oI
L] Eod 21 CENTER [ QUENCH
10 3u 20
" 33 - e
2 al -
)
13 0 - - @
" 2 - -
is 23 - 591
" 27 - 8 F
S0}
" 2 - o
) 25 - H——F
n 2u - a4
»n 23 - w F
Z a0}
2 23 - ) =
- « NG
» 2 < 3k -
» 22 - h 4 I X
n 2 - 3 nF X —
< 30}
HEAT TREATING TEMPERATURES w
RECOMMENDED BY SAE Py = — P
*NORMAL 1 2E 17C0 ©F 3 E —_—
AUSTEMITIZE 17CC ©F 20l —= —3
®For forged or rolled specimens only. o L - 5 8 10 12 14 16 18 20 22 24 26 28 30 32
DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
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J1268

UNS H94171 Hardenability Band SAE/AISI 94B17H
NARDNESS LIMITS FOR i
SPECIF ICATION PURPOSES [ M Si Ct o.a“ ]
o A1 .70 .28 . .
T wum /.20 Vo8 | 0asmas /.55 /.ls
OF A INCH NAX nin
1 L] 2 #Contains 0.0005—0.003% boron.
2 us 9
3 NS » Diameters of rounds with same as-quenched hardness, inches LOCATION N
M us 37 SURFACE | wILD
- » 24 [S/% RADIUS FROM CEMTER} VATER
: v 2 X CENTER JQuENCH
L
7 u2 2 A g SURFACE | MILD
s ul d . M _RADIUS FROM CENT| on
9 40 23 CENTER | QuEnCH
0 » 21
1] 3% 20
[t} 34 - an
" 33 - h
-
) 32 - g
15 3 - §
1 2 - I
sof
" 2 - v F
22 k44 - "
n 26 - : 4 | 5
FY 28 - z‘ofr
» 2u - o F
a 2 ' < s N
0 23 - T E “r "r
23 - I
e 4 30}
HEAT TREATING TENPERATURES w o=
RECOMMENDED 8Y SAE L XY = N
MORMALIZE 1700 OF 5 F e e
AUSTENITIZE 1700 OF 2 z-{. 1 1 1
. v 2 4 5 8 10 12 4 16 186 20 22 24 26| 28 30 3
For torged or rollcd specimens only. DISTANCE.FROM QUENCHED END ~SIXTEENTHS OF AN [INCH
PR UNS H94301 Hardenability Band SAE/AISI|94B30H
SPECIFICATION PURPOSES c M ST Cr o 3
40 BISTARCE X .27 .7 .28 .08
::I :u:: X ') /.33 /""5 0-15/0.35 /56 / 15 *
1 56 » +Contains 0.0005--0.003% boron.
2 58 w
3 1. ) Diameters of rounds with same as-quenched hardness, inches
. 53 u8
s 5% N
[ 54 5
7 53 w
[ 33 42
N _RADINS F
S g
10 52 3?7
m %) I 6
12 LY! k] o
i3 %0 30 b
0 w 29 ]
1S w » < 35
16 w“ 27 8 E
.Y
] [T] 25 [“IN :
0 w2 2N " ask
n L 23 " 4 I
-
n k) 23 1‘oi =
2 37 22 2 F N
» 35 21 < asF
» N 21 3= =
- 3 n 20 n o
Ll =
HEAT TREATING TEMPERATURES -
RECOMMENDED 8Y SAE =
*NORMAL | 2E 1650 OF b
AUSTENITIZE 1800 OF §
*for forged or rolled specimens only, :N;ANCL "NOMIOQUgO:!‘D G'N.D llwggezz 24 26 28 30 32

NTHS OF AN INCH
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UNS H10380 HARDENABILITY BAND’ sae/aisi 103814
% C %Mn % Si %Ni %Cr % Mo
0.34/0.38| 0.50/1.00( 0.15/0.35
HARDNESS LIMITS FOR
SPEGCIFIGATION PURPOSES
w HRC
J~ DISTANCE
MILLIMETERS MAX. MIN.
'55 gg :55.17 APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND QUENGH
s a9 25 50 75 SURFACE Lo
7 33 22 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
N A S | I H H T T T I
9 —=8 20 7020 T0 80100 STRFACE_T] o
13 27 - 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER|[| oiL
13 26 - 1020 30 40 50 60 75 CENTER) ] |2UENCH
15 25 - . - DN |
65 —T - —
20 24 - [— I
25 22 -— 60— = -
30 -~ - ; - - ] -
35 L I
S¥EEND T o e =
40 o sofA—F a - T S
45 8 EF *\“ B e e e s RS pa— [~ l
%0 S aspt ———t1= —X -
e CEFH \ - 3 —
HEAT TREATING TEMPERATURES S i Y e o R Bt
RECOMMENNDED BY SAE < 40 ;I\_ =
*NORMALIZE 870 °C g 35' 113X — -
AUSTENITIZE 845 °C 5 - T PO |
*For forged or r¢lled specimens only o = \ \\ e — R li—
W | E—
\ = - =
25 —— ]
AN
20
35 7 9 13315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H10450 HARDENABILITY BAND  sae/Aisi 10451
% C % Mn % Si %Ni %Cr % Mo
0:42/0.51 { 0.50/1.,00| 0.15/0.35
HARDNES$ LIMITS FOR
SPECIFICAT|ON PURPOSES
f HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gg ig APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND JQUENCH
3 53 39 50 75 SURFACE WiLD
3 36 27 20 30 60 90 3/4 RADIUS' FROM CENTER| | WATER
20 30 40 50 60 80 100 CENTER | [CUENCH
T I I I I T 1 T
9 32 25 20 40 60 80 100 SURFACE Lo
n 31 24 15 30 45 60 75 90 374 RADIUS FROM CENTER| | o1l
13 30 23 10 20 30 40 50 60 75 CENTER BUENCH
15 29 22 = —
20 28 20
25 27 -
30 -— -— u
35 2
(%)
o
40
as a S'E
50 z =3 1
2 - :
HEAT TREATING TEMPERATURES g FA
RECOMMENDED BY SAE o 1
o e i S el e e f— S EoS—" A —
*NORMALIZE 870 *¢ . \L ] R = -
AUSTENITIZE 84S o¢ = RN ‘\ e ...
# For forged or rolled specimens only 2 30 t\ = IS — — — g - — —+-
- ~ 3= S
25 ~
200 —
35 7 9 1N 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENGHED ENOD - MILLIMETERS
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UNS H15220 HARADENAB||_|TY BAND SAE/AISI 1522H

% C % Mn %Si %Ni %Cr % Mo

0.17/0.2511.00/1.50| 0.15/0.35

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 ig 41 APPROX. DIA. OF ROUMDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 5 ;g 50 75 SURFACE Lo
.5, 13 20 2030 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
) 1 T T 1 T T T I H
9 32 suRFre
3 27 -~ 15 30 45 60 75 90 3/4 RADIUS FROM o
cenfer| oIl
:g - - 1020 30 40 50 60 75 j CENTER | QUENCH
65 —t ————
20 o e e R el i - e it ey Sl Wt
25 60 — 1
30 o T - — = T 1 F -
35 S 55 — . E— " +
[} 4 4 . JU
o = R .
40 » 50 1
a5 o T EPNCTHE I T T I R
50 F R — S e e et QIR et et pliiciebintie S N = ]
8 a5 1
HEAT TREATING TEMPERATURES T EEE 7 = _
RECOMMENDED BY SAE 4 %0 v - S —
- 1 T
*NORMALIZE 925 °C R A —= ] ]
AUSTENIT|ZE 925 °C x k ] D e—— T ]
* For forged|or rolled specimens only €30 \ k\;* - i e M
A N TN -l 1 -
1 = = e . -]
25 \
N\
- g
20 3 5 7 9\ 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H15240 HARDENABILITY BAND  spe/aisi 15244

%€ % Mn % Si % Ni %Cr % Mo

0.18/0.26 {1.25/1.75 | 0.15/0.35

HARDNESS LIMITS FOR
SPECIFIJATION PURPOSES
"o HRc
J° DISTANQE
MILLIMETERS MAX. MIN(
.5 51 42
49 ) APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
3 44 26 50 75 SURFACH Lo
:r), a8 21 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 center| | QUENCH
T 1 T I ) T T T T
34 - 20 40 60 80 100 SURFACH Lo
" 30 - 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
:g 3'57 == W0 20 30 40 50 60 75 CENTER QUENCH
20 23 -
25 - -m
30 o
35 g
w
o
40 P
45 @
50 2
&
HEAT TREATING TEMPERATURES ;
RECOMMENDED BY SAE 4
*NORMALIZE 900 °c v
AUSTENITIZE 870 °C 5
#* For forged or rolied specimens only e

20 357 9 1N1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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Page 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H15260 HARDENABILITY BAND  sae/aisi 15264
%C % Mn %Si % Ni %Cr % Mo
0.21/0.30{1.00/1.50| 0.15/0.35
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
" n HRC
J" DISTANCE
MILLIMETERS. MAX. MIN.
‘55 g g; APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 a4 24 50 75 SURFACE MILD
37 20 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
7 QUENCH
20 30 40 50 60 80 100 CENTER
)| T T T )| 1 I T T )|
9 32 - = b PYy o0 FAGE
1 28 - s 30 45 60 75 90 3/4 RADIUS FROM CENTER| 'OIL.
13 25 - W0 20 30 40 50 60 78 GENTER | /] QUENCH
15 24 - O ) Ee——
65
20 - -—
25 60
30 Y
35 S ss —— ————+
(7]
40 o S0
45 a X
50 LI o S 5 S P e Sl s
S a5 N %
HEAT TREATING TEMPERATURES ] NI
RECOMMENDED BY SAE <4 40 X .
#*NORMALIZE 500 °c Y. = == e & e
AUSTENITIZE 870 °C = ‘|‘ N\ -
#For forged or folled specimens only 230 =E N - —H ——
X = —
25
\\
20 35 7 9 W3 15 20 25 30 35 40 a5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H15410 HARDENABILITY BAND SAE[AISI 1541H
% C %Mn %Si % Ni %Cr % Mo
0.35/0.45] 1.25/1.75| 0.15/0.35
HARDNESS LIMITS FOR
SPECGCIFICATION PURPOSES
"y HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
155 gg gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 57 43 50 75 SURFACE MILD
7 53 36 20 30 60 90 3/4 RADIUS FROM CENTER] WATER
20 30 40 50 60 80 100 .CENTER QUENCH
I T T 1 )| T I )| T
9 ‘9 29 20 40 60 80 100 SURFACE MILO
:; g: gg 15 30 45 60 75 90 3/4 RADIUS FROM CENTER on
QUENCH
15 15 P 10 20 30 40 50 60 75 CENTER —
65 ——
20 32 20 e Sl
25 30 - 60 S S pp——
30 -— -— “ = e -
35 S 55 N o — = —
" —— —_ [
40 o 50 X — =
45 13 .
w - JIN —
50 8 a5 F__i_g N —
HEAT TREATING TEMPERATURES ; X X
RECOMMENDED BY SAE o 40 X X -
2 B -
*NORMALIZE 870 °C s \ S -
AUSTENITIZE 845 °C x \ ~— =
#* For forged or rolled specimens only € 30 ' — —F
A\
N —
25
20 5 7 9 1315 20 25 30 35 40 45 50
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UNS H15211 HARDENABILITY BAND  sas/aisi 158214

%C %Mn %Si % Ni %Cr % Mo 78
0.17/0.24 |0.70/1.20 | 0.15/0.35 |  -- -- -- 0-303%
HARDNESS LIMITS FOR J
SPECIFICATION PURPOSES
" 60 HRc
J" DISTANCE
MILLIMETERS | MAX. MIN.
‘55 :g :3 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 46 16 50 75 SURFACE MILD
7 43 27 20 30 60 90 3/4 RADIWUS FROM CENTER WATER
20 30° 40 50 60 80 100 CENTER QUENCH
9 3g r——r—e——s——ro— ' T
" w - 15 30 45 60 75 90 3/4 RADIUS FROM CENTER ’gILLD
:g - - 1020 30 40 50 60 75 CENTER | QUENCH
65 = 1
20 —
25 60 —
30 u PO DU S S
35 S ss —F
o ——
40 ° = —
45 ﬁ -1
50 z [ N sl gl
] —— =
HEAT TREATING TEMPERATURES g B e
RECOMMENDED BY SAE o
3 - e
*NORMALIZE 925 °C y = N\ - _—
AUSTENITIZE 925 *C x % A EEEAY -
# For forged or rolled specimens only €30 X -+ +
A §
25 t 1 =
1 ) §
(E==h
20 X L
35 7.9 1 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H15281 HARDENABILITY BAND sac/hist 158281

%C %Mn % Si %Ni %Cr | %Md %8
0.25/0.34 |1.00/1.50 | 0.15/0.35 | -- - -- 0.000%/
HARDNESS LIMITS FOR =
SPECIFIGATION PURPOSES
wn HRC
4 DISTANGE -
MILLIMETERS MAX. MiIN.
! 5 53 47 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
g gg ::75 S0 75 SURFAC] Lo
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
7 52 43 2 QUENCH
30 40 50 60 80 100 CENTER
T T | T i I 1 1 T T
9 51 35 20 40 60 80 100 SURFAC LD
| R} 50 24 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| oIL
13 48 21 020 30 40 S0 60 75 CENTER | QUENCH
15 45 20 — —I-
20 35 -- oo
25 29 - 60 -
30 26 - o TR o s e s e e e
35 25 -~ S 55 —— B
(%] PR
40 24 - 50 =
45 23 -- a = = S E—
50 20 -- Z a5 - S e
a . . - S . T
HEAT TREATING TEMPERATURES 3 N N -
RECOMMENDED BY SAE 440 X N
-t
*NORMALIZE 900 ¢ v y =Y
AUSTENITIZE 870 ¢ 23 3 o
* For forged or rolled specimens only € 30 ‘\\ ~ -——
A}
3\
\ 3
25 = ‘%
1
1
W5 785 20 25 30 35 40 45 %0

DISTANGCE FROM QUENCHED END - MILLIMETERS
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UNS H15301 HARDENABILITY BAND sae/aist 15830n
%C % Mn %Si % Ni %Cr % Mo [
0.27/0.35| 0.70/1.20] 0.15/0.35] -- -- -- °-g°ggg
HARDNESS LIMITS FOR -
SPECIFICATION PURPOSES
.- HRC
J~ DISTANCE
MILLIMETERS MAX. MIN.
‘és 55 48 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
: gg 27 50 75 SURFACE MILD
7 52 32 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
T 1 H T T I I T T T
9 49 25 o 2o o e oo
" 45 20 s 30 45 60 75 30 3/a RADIUS FROM CENTER| 'OIL
13 38 -- 0 20 30 40 50 60 75 CENTER QUENCH
15 31 - 7 |- ]
65 1T =
20 26 - s sl oy I -
25 23 -- €0 - = —— =
30 20 -- ot ] p— P
35 -- -- 3 85 — —
o — -4 -1
s0 S 50 i
a5 » T — IS p—
50 z N e = ; P
5as . o — — == B S -
HEAT TREAT|ING TEMPERATURES E N 2 I s B -
RECOMMENDED 8Y SAE 4,40 Y
o T e s e
*NORMALIZE 900 °C '; 35 \ - - B D P S
AUSTENITIZE 870 <C 5 ‘\‘ ‘\‘ p— p—
*For forged or rolled specimens only €30 \ - = S e -
X —
25
‘\
AN
035 7 s 135 20 25 30 35 40 a5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H15351 HARDENABILITY BAND  sag/aisi 158351
% C % Mn %Si % Ni %Cr % Mo %8B
0,31/0.39 [0.70/1.20 [0.15/0.35 -- -- -- 0-808%
HARDNESS LIMITS FOR .
SPECIFICATION PURPOSES
w o HRC
J" DISTANCE
MILLIMETERSE MAX. MIN.
1.5 gg gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 56 49 50 75 SURFACE MILD
?, 54 <\ 45 2030 &0 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
52 32 I T | T T T 1 T 1 1
9 20 40 60 80 100 SURFACE Lo
:; g; g: 15 30 45 60 75 90 3/4 RADIUS FROM CENTER a oE’kc
U N
15 25 -0 10 20 30 40 50 60 75 — CENTEﬁR .
65 — 1 I —]
20 27 - i it g 3
25 25 - 60— ——F+—F—"F—"T1— — ——
30 24 - w s S — — S
35 23 - § 55 T~
40 22 - O 50 =
45 20 - o I -
50 - - F3 -
8 asFt >
HEAT TREATING TEMPERATURES g B3V
RECOMMENDED BY SAE 90 Y
- — 44— -
*NORMALIZE 870 °*C ;‘ F—1—+—1%
AUSTENITIZE 845 °C x3°
#* For forged or rolled specimens only e 36 e
“\ . _:
25
~ o ———
2055 75 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H15371 HARDENABILITY BAND sae/aisi 158371

%C %Mn %Si % Ni %Cr % Mo %8
0.30/0.39 [1.00/1.50 | 0.15/0.35 -- -- -- °'8°33§
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 Sa 50 APPROX. D!A. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 gg ig 50 75 SURFACE LD
5 54 46 20 30 60 90 - 3/4 RADIUS FROM CENTER| WATER
T 20 30 40 S0 60 80 100 CENTER QUENG
. T T I I I I 1 I T
9 55 39 70 40 &0 80 100 ez I
1 51 3 15 30 45 60 75 30 3/4 RADIUS FROM CENTEER]  oIL
13 50 26 020 30 40 50 60 7s CENTER| | QUENCH
15 47 23 T i g p—
65 1 I
20 38 20 s il s st st
25 30 - 6O—1——T—1—"T—1— —T
30 28 - DT e S it B S Tu - - ]
-— < -
3% % QBT 7 ‘\: A S—— ——— i = g
1 ST i e—
a0 25 - Pl e e S =
45 23 - @ - N I S N T =
50 - - 2 B OIN T3t posaall SRR
Q 45111 .A\ S ———— m -
HEAT TREATING TEMPERATURES 5 X —
RECOMMENDED BY SAE < 40»_ = — I
*NORMALIZE 870 °C ‘; 35— i A \ = - o SN
AUSTENITIZE 845 °*C 5 ‘\‘ —3 -]
* For forged jor rolled specimens only p 30— - —
+ X
25 T —— =
i
20 3 5 7 9. 1315 20 25 30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS

UNS H15411 HARDENABILITY BAND sat/Aisi 15841

%C % Mn %Si % Ni %Cr % Mo %8B
0:35/0.45 |1.25/1.75 | 0.15/0.35 - -- -- 0.0005/
HARDNESS LIMITS FOR 0.008
SPECIFICATION PURPOSES
L] HRc
J" DISTANCE
MILLIMETERD | MAX. MIN.
60 53
‘3'5 60 52 APPROX. DiA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 59 52 50 15 SURFACE MILO
7 SB 51 20 30 60 90 3/4 RADIUS FROM CENTHR WATER
20 30 40 50 60 80 100 CENTER QUENCH
J | T T T I T I T T
l9l gg zg 20 40 60 80 100 SURFACE
13 56 47 15 30 45 60 75 90 3/4 RADIUS FROM CENTER MO'ILLD
b4 o g 0 20 30 40 50 60 75 CENTER | | QUENCH
65
20 53 26
25 S0 24 60
30 45 23 u
35 39 21 S 55
(7]
40 35 o
45 32 z 8°°
50
3 -- é 45
HEAT TREATING TEMPERATURES g
RECOMMENDED BY SAE 40
*NORMALIZE 870 <c §
AUSTENITIZE 845 °C ¥ 3
*For forged or rolled specimens only e 30
25
20 -
3 5 7 9 111315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H15481 HARDENABILITY BAND  sac/aisi 158484

%C % Mn %Si %Ni %Cr % Mo 1B
0.43/0.53 | 1.00/1.50 | 0.15/0.35 -- -- -- °-g°ggg
HARDNESS LIMITS FOR -~
SPECIFICATION PURPOSES
"o HRC
J° DISTANCE
MILLIMETERS | MaX. MIN.
1.5 63 S6
3 63 55 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 62 55 50 75 SURFACE MILD
7 61 54 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
9 ﬁﬂ q-‘ T T T 1 H T 1 I : T T
2 & - r70——e—80—To0 SORPRCE | . o
15 30 45 60 75 90 3/4 RADIUS FROM CENTER on
:g 57 33 0 20 30 40 50 60 75 GENTER / | QUENCH
:: 30 65 ; e ]
20 27 I : - N-=F
25 39 25 60 T b
30 33 24 o’ -+ = i S
1 2 - -
35S i 9% 1IN = S 1 a—
40 30 22 o 50 " S —
45 29 - A =R = - <N 1 -
— ] z » B N —— .o PR
50 28 - é asEF ‘ \\ —
HEAT TREATING TEMPERATURES 5 —— 1 X - ——
RECOMMENDED BY SAE 4 40 X
*NORMALIZE 870 °c T 35 y ~
AUSTENITIZE 845 °C x = s =
# For forged or folied specimens only €30 ~ — —
25 -
1 T
20 1 1 —
3 5 7 9 .13 15 20 25 30 35 40 a5 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H15621 HARDENABILITY BAND sae/4isi 1sBe2H

%C % Mn %Si %Ni %Cr % Mo z8
0+54/0.67 | 1.00/1.50 0.40/0.60 -- -- - O-goggg
HARDNESEB LIMITS FOR -
SPECIFICAT|ION PURPOSES
ww HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
1.5 :: gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
: 65 60 50 75 SURFACE MILD
7 65 59 20 30 60 90 3/4 RADIUS FROM CENTER|| WATER
20 30 A0 50 60 80 100 CENTER GUENCH
| T )| 1 ) W N T T
9 65 58 20 40 60 80 100 SURFACE Lo
L 65 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER [«1]8
13 64 50 1020 30 40 50 60 75 CENTER | |QUENCH
15 64 42 I I —]
3] P —F—— ———F+——F———— T
20 63 34 hulle P el el s
25 60 32 60 = — — = ———
30 56 31 w T — - o S D - —— Py il =
35 48 30 g 55 ~ i -
7] . — N\ — h - p——
40 42 29 2 %0 + ~ -
as 37 27 3 - — Nt
50 34 26 z BE+4-317F I e i -
g 45 : T 1T 1= I n e — 77*\_' S — “:
HEAT TREATING TEMPERATURES § = — = i pi—
RECOMMENDED BY SAE - 40 X S—— 3
*NORMALIZE 870 °c g .. AN =
AUSTENITIZE 845 °C 5 e~ -~
3‘
#*For f d or rolled specimens onl 2 —— -
or forged or r peci y T 30 ——t —
o ——
25
20 38 7 9 11 1315 20 25 30 35 40 a5 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS 13300 HARDENABILITY BAND  SAE/aIsI 1330u

% C %Mn % Si % Ni %Cr % Mo

0.27/0.33 [1.45/2.05 [0.15/0.35

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
"o HRC
J" DISTANCE
MILLIMETERS MAX. MIN,
1.5 56 49
56 47 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
g 55 44 50 75 SURFACE wiLo
7 53 18 2030 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 sa g0 an 00 CENTE QUENCH
T T T I 1 T T T I T
9 51 32 20 40 60 80 100 sURFAgE wiLo
n 48 28 15 30 a5 60 75 90 3/4 RADIUS FROMCENTER|  OIL
: g :g gg 020 30 40 50 60 75 ‘ CENTER | QUENCH
€5 —
20 39 20 s ol IR AR
25 35 - 60 ; 1 - -
30 33 - Y -
3s 32 - g =+ —
[72] -
40 31 - - =
45 31 - @ e —— = [ o
50 30 - z S
4 N bl Sp— . 3
HEAT TREATING TEMPERATURES g — g g
RECQMMENDED BY SAE 4 N pa —
pu —
*NORMALIZE 900 °C Y —~~ — s A
AUSTENITIZE 870 °C £ -
*For forged or rolled specimens only b4 30 A - — ]
25 —
20 =
3 5 7,9 1N 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H13350 HARDENABILITY BAND BAE/AISI 1335H

% C % Mn % Si % Ni %Cr % Mo

0.32/0.38 [1.45/2.05 |0.15/0.35

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
" HRC
J° DISTANEE
MILLIMETERS. MAX. MiIN.
1.5 S8 51
s8 49 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGCHED HRC, mm| LOGATION IN ROUND QUENGH
2 57 46 50 75 SURFAdE o
4 55 42 2030 60 90 3/4 RADIUS FROM CENTER| WATER
2030 40 50 60 80 100 CENTE QUENCH
) T T T I I T I I
9 53 36 20 40 60 80 100 SURFAdE WiLo
N fg 31 15 30 45 60 75 20 3/4 RADIUS FROM CENFER|  OIL
:g ped g‘g 02030 40 __ 50 60 75 CENTER GUENCH
65 —F
20 41 23 +
25 37 21 60| ——— ~
30 - 35 - i =
35 33 - S 55
0
40 32 - Cs N
a5 31 - a o o
= 2_|_— QUESENS S S
HEAT TREATING TEMPERATURES ; ——
RECOMMENDED BY SAE 440 \; = m—
- - = — ]
*NORMALIZE 870 °C : 35 ~— -
AUSTENITIZE 845 °C x A - e
X ]
* For forged or rolled specimens only 230 - — et
Sy
25 ~— —
20
35 7 9 1 1315 20 25 30 35 40 a5 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H13400 HARDENABILITY BAND  sae/aisi 1340m

% C % Mn %Si % Ni %Cr % Mo

0.37/0.44 ] 1.45/2.05{ 0.15/0.35

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
w . HRC
J° DISTANCE
MILLIMETERS. MAX. MIN.
1.5 60 53
3 60 52 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
s 59 50 50 75 SURFACE Lo
7 58 48 20 30 60 30 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
o A T 1 T I T T I T )
57 42 20___40__ 60 80__ 100 SURFACE
:; 56 36 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER ‘:)’ILLD
15 gg gg 1020 30 40 50 60 75 CENTER || QUENCH
65 —t 1= co peepe oo
20 47 26 + = T R S Sl
30 39 23 w o B
35 37 22 § 55—+
40 36 21 o :
45 35 20 A
%0 34 20 8 as—
HEAT TREAT{ING TEMPERATURES § .
RECOMMENDED BY SAE 440
-
*NORMALIZE 870 °C ;‘
AUSTENITIZE 845 °C x 35
*For forged or|rolled specimens only 230 " R - ==
\\ s
25 —— E—
I -3
20 1
3 5 7 9.1 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H13450 HARDENABILITY BAND sat/Aibi 1345+
%C % Mn %Si %Ni %Cr % Mo
0.42/0.49 | 1.45/2.05 | 0.15/0.35 '
HARDNESSH LIMITS FOR
SPECIFICATIION PURPOSES
w HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
1.8 63 56
63 56 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
3 63 54 50 75 SURFACE wiLD
? 62 52 20 30 60 90 3/4 RADIUS FROM CENTER|| WATER
QUENCH
20 30 40 50 60 80 100 CENTER
T T 1 I T I I 1 T T
9 &1 46 20 40 60 80 100 SURFACE
" 60 38 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER
:: 59 :35? 3 20 30 40 50 &0 75 CENTER
20 55 29 +— =
25 51 27
30 48 26 w
35 a7 25 =
(7]
40 46 24 -
45 45 24 a
S0 45 24 z
&
HEAT TREATING TEMPERATURES 5 T P | SEEE L
RECOMMENDED BY SAE 4 %0 \ ]
ST s o S ; .
*NORMALIZE 870 °C ;‘ -1 — 4+ AN — [ S
AUSTENITIZE 845 *C x PET A ~ e
#For forged or rolled specimens only e 30 — e —
25 T —
1
20 L
35 7 9 111315 20 28 30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS
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UNS H40270 SAE/AISI 4027H
UNS H40280 HARDENABILITY BAND g/ 4020m
%C % Mn %Si % Ni %Cr % Mo
0.24/0.30 | 0.60/1.00 | 0.15/0.35 -- -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
“J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gf :? APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATIGN IN ROUND QUENGH
3 45 12 50 75 SURFAGE Lo
? 40 23 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 SO 60 80 100 CENTER QUENGCH
.~ ~An ) T 1 T T T I )|
9 2 20 3040 60 50 60 SURFAC, MILD
1" 29 -- 15 30 a5 60 75 90 3/4 RADIUS FROM CENJER|  OIL
13 26 - 1020 30 40 50 60 75 CENTER | QUENCH
15 25 - ]
65
20 23 - T T
25 22 - 60 p— - 1
30 21 - o S R S T il el o B
35 -— - § 55 -+ — — — B R a———
40 : 50— - j"— — __ _A — e
as @ — g ]
50 u i ooty it et T ]
a - T S
HEAT TREATING TEMPERATURES b= = - -
RECOMMENDED BY SAE - I
- e
*NORMALIZE 500 °C '; i b ]
AUSTENIT|ZE 870 °C x - -
* For forged jor rolied specimens only 2 30 —— k e - 43
Y - —
X bl -
25 \
AN
20 386 7. 99 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H40320 HARDENABILITY BAND sak/aisiacazq
% C % Mn % Si %Ni %Cr % Mo
0.29/0.35 | 0.60/1.00 | 0.15/0.35 -- -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFIJATION PURPOSES
w HRC
J~ DISTANQE
MILLIMETERS. MAX. MIN.
S7
. lés 55 32 APPROX. DIA. OF ROUNDS W!TH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
\\ 5 51 34 50 75 SURFACH] MILD
7 44 27 20 30 60 30 3/4 RADIUS FROM CENTER| WATER
; 20 30 40 50 60 80 100 CENTER| | QUENCH
T T 1 T 1 T T )| T T
'9] 36 24 20 40 60 80 100 SURFACH] Lo
1 -'253 gg 15 _ 3:1" :i _ 60 _ 75 90 3/4 RADIUS FROM CENTER QL
15 5 <2 rs cENTER
65 -
20 24 - - g— == F
25 23 - eoF——+ e
30 23 - w = =] - —+—
35 22 - L 55 e s ot . -
b4 N — T ]
40 21 - o = -
45 20 - 8 N I
50 - -— P e mh S B v - —
g 45 \— p—
HEAT TREATING TEMPERATURES ; _,_4,“,_, N\ e P Y i D
RECOMMENDED BY SAE 4 40 LY ‘\‘ g
bR s e v -
*NORMALIZE S00 °¢ o ‘ E
AUSTENITIZE 870 *C 2% X = -
* For forged or rolled specimens only 2 30 ‘\\ — = —]
N
25 N . .
: = —
20
35 7 9 1 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS



https://saenorm.com/api/?name=6e5c021b614be31b6770029f784430ac

J1268

=, Page 58
UNS H40370 HARDENABILITY BAND  sae/aisi 4s374
%C %Mn %Si %Ni %Cr % Mo
0.34/0.41 |0.60/1.00|0.15/0.35 - -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
- HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
5 59 52
57 50 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 sS4 a2 50 75 SURFACE LD
?, 49 32 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 cenTem | CUENCH
T I 1 T T T 1 I
9 41 27 20 : 40 60 80 100 SURFACE MILD
n 35 26 15 30 45 60 75 90 3/4 RADIUS FROM CENTER ot
: g gg %a 0 20 30 40 50 60 75 CENTER | J|QUENCH
65 1 — o | e —
20 27 - - — - ]
25 26 - . —
30 25 - ] : 1= -
35 25 == g S — 1 T
e — o =3
a0 25 - - 1 —
45 24 == ] ] R & e B —
50 23 - 2 S Tt e
[ R - - T 7
HEAT TREATING TEMPERATURES ; -
RECOMMENDED BY SAE o ]
*NORMALIZE 870 °C y =
AUSTENITIZE 845 °C g N
*For forged or folled specimens only 230 A\ ~ :
\ B
25 ~ -
S, |
I I
20 I t
3 5 7 9 M 1315 20 25 30 35 40 a5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H40420 HARDENABILITY BAND  saf/aisia0424
%'C %Mn % Si %Ni %Cr % Mo
0.39/0.46 | 0.60/1.00| 0.15/0.35 -- -- 0.20/0.3
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
" HRC
J" DISTANCE
MILLIMETERSY. MAX. MIN.
1.5 62 55
3 61 &3 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
s 58 a7 50 75 SURFAGE wto
7 54 16 20 30 60 50 3/4 RADIUS FROM CENTER| WATER
: 20 30 40 50 60 80 100 cenTer | ] GUENCH
T T 1 I 1 1 1 . I
‘9] a8 30 20 40 60 80 100 SURFACE Lo
13 40 27 15 30 as 60 75 %0 3/4 RADIUS FROM CENTER| OIL
15 32 33 0 20 30 40 50 60 75 CENTER QUENGH
65 5 =t —
20 3 23
25 29 22 60 ~ +——
30 28 21 w = Pt e = -1 -
28 a p—
35 20 g 58 =N —— - e
(5] N\ \ . — 1. T ] i
P L = @ SO NEEX -
w - R, —+— —+ S—
> 2 - Zas NN e
HEAT TREATING TEMPERATURES g S = - — =
RECOMMENDED BY SAE 440 Y - .
- - -
*NORMALIZE 870 °C ¥ N = ]
AUSTENITIZE 845 °C X X S -
* For forged or rolled specimens only €30 N — — -]
AN
——— E
23 \K_
20 ] T —
35 7 9 111315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H40470 HARDENABILITY BAND sar/aisi 40474

% C %Mn %Si % Ni %Cr % Mo
0.44/0.51] 0.60/1.00( 0.15/0.35 -- - 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 64 57 APPROX. DIA. OF RUUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
3 63 55 50 75 SURFACE Lo
s 60 49 90 3/4 RADIUS FROM CENTER| WATER
7 57 39 2 :: xnso 40 =0 60 80 100 CENTER QUENCH
T I I I I I I T T
9 53 33 20 40 60 80 100 SURFAGE wiLo
i 48 30 s 307 as 60 75 20 3/4 Raws FROM.CENTER] olL
13 43 28 0 20 30 40 50 60 75 CENTER '
15 39 27 65 - =
20 34 25 -
25 33 24 so0 N1 o N
30 31 24 ;‘ T TN TEa A= - -
35 0 23 288 N+ \ i — =
A\ h 3 — 4 ——
40 30 23 z 50 \ S =
a5 29 22 ANSEES —t ] =
50 29 21 z Y NCE- = = - I
g% SREEE = I
HEAT TREATING TEMPERATURES T 40 o N =
RECOMMENDED BY SAE 4 e i S \\ ]
*NORMALIZ 870 °C £ a5 A o1 — 1 — -
AUSTENITIZE 845 °C x = 7 ]
R — I
* For forged ¢r rolled specimens only e 30 = — -
25 i —
1
20 3 5 .79 N 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END -~ MILLIMETERS

UNS H4#1180 HARDENABILITY BAND  she/aisiatisn

% C %Mn %Si % Ni %Cr % Mo|

0.17/0.23 | 0.60/1.00) 0.15/0.35 - 0.30/0.70 [0.08/0.15
HARDNESS LIMITS FOR
SPECIFIGATION PURPOSES
w e HRC
J° DISTANCE
MILLIMETERS MAX. MiIN.
|3'5 :g g:ll APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 40 27 50 78 SURFACE wiLo
7 34 22 20 30 60 90 3/4 RADIUS FROM CENTER] WATER
. 20 30 40 50 60 80 100 CENTER QUENCH
29 -_— T I I T 1 1 I T I T
9 5 20 40 60 80 100 SURFACE w
" 2; :' RE 30 a5 60 75 20 3/4 RADIUS FROM CENTHR o:'LD
13 nd ro—20—30—30 ¥0 60 75 CENTER QUENCH
15 24 -
65
20 21 -— —
25 - == 60
30 ot == =
35 3 ss
(7]
18
40 wn 50
45 e . T I~
50 é 45 \ —
HEAT TREATING TEMPERATURES 3 \ -
RECOMMENDED BY SAE - 20—
*NORMALIZE 925 °C ¥ 55 X -~
AUSTENITIZE 925 °C x X =
* For forged or rolled specimens only €30 N - —]
25 Ry 1
N\ 1
| ~— h 3
j ——
20 ~ 1
35 7 9 1 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H41300 HARDENABILITY BAND  sae/aisi 41304
%C %Mn % Si % Ni %Cr % Mo
0.27/0.33 |0.30/0.70 |0.15/0,35 -- 0.75/1.20 | 0.15/0.25
HARONESS LIMITS FOR
SPECIFICATION PURPOSES
“ u HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
‘55 gg 22 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOGATION IN ROUND QUENCH
s 53 40 50 75 SURFACE Lo
7 51 26 20 3060 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 GENTER | QUENCH
9 48 32 20 40 60 80 100 SURFAGE MILD
1 44 28 s 30 45 60 75 90 3/4 RADIUS FROM GENTER| oL
: g g; gg 1020 30 40 50 60 75 CENTER | QUENCH
65 B i Ee—
20 34 24 o — ——t—= v t-- -tk o
25 33 23 60F——+— E ——
30 33 22 T = - s il S s oo S [ e
35 32 20 s = Py
@ S IS R
a0 31 - © — N
45 3 - a = <
50 30 - z e e e et ) B
] .
HEAT TREATING TEMPERATURES ; B
RECOMMENDED BY SAE a N, PR I ]
- -
*NORMALIZE 900 *C o e =
AUSTENITIZE 870 °C 5
*For forged or folied specimens only €10 NG = =
25 P =
20
3 85 7 971315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H41350 HARDENABILITY BAND  sA€/4isi 41354
%C %Mn %Si %Ni %Cr % Mo
0.32/0.38 10.60/1.00] 0.15/0.35 -- 0.75/1.20 ]0.15/0.25
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
" 0 HRc
J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gg g(; APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND bueNcH
3 57 49 50 75 SURFACE Lo
‘;’ 56 48 20 30 60 90 3/4 RADIUS FROM CENTER| |WATER
20 30 40 50 60 80 100 CENTER PUENCH
T T I T I I 1 T I
9 S6 46 20 40 60 80 100 SURFACE Lo
n 55 42 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| | oIt
:g _gg g; O 20 30 40 50 60 7% CENTER JENCH
65 -
20 49 32
25 45 30 60 o -
30 43 28 L
35 41 27 3 55 +— —
(7] Jps S
40 40 27 o 50 ~
45 39 26 § e S e~ ey — > - ——y —— e —
50 37 26 £ T = =]
L e +——F— ]
HEAT TREATING TEMPERATURES ; T s elp—
RECOMMENDED BY SAE 490 -
3 —— — S (S —— .
*NORMALIZE 870 °C N o =K =
AUSTENITIZE 845 °C 5 \\‘ hulain -
#*For forged or rolled specimens only 8 30 —— —
— Rl — ]
25
20 35 7 9 M 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H41370 HARDENABILITY BAND SAE/AISI 4137H -
% C % Mn %Si % Ni %Cr % Mo
0.34/0.41 |0.60/1.00 ) 0.15/0.35 -- 0.75/1.20 |0.15/0.25
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
“J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gg gf APPROX. DIA. OF ROQUNDY WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 58 50 50 75 SURFACE LD
t‘_; 58 49 2030 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
€7 AR T 1 I T I T T 1 T
9 Z0—a0— 60 i TOU SURFACE LD
" 56 45 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| oIL
: g gg gg 0 20 30 40 50 60 75 CENTER 7] QUENCH
65 i e ]
20 52 35 N\ —
25 48 33 60 —
30 46 31 w 11—
35 44 30 § 55 o
40 43 29 ©
as 42 29 a 30 L
50 41 29 z 1 .
g 45 N
HEAT TREATING TEMPERATURES § NG
RECOMMENDED BY SAE - 40 -
*NORMALIZE 870 °C YLt o~ -
AUSTENITIZH 845 °C b ~— -
*For forged or folled specimens only e 30 s i
25 -
20
3 5 7 9 W\13 15 20 25 30 35 40 45 50
DISTANGE FROM QUENCHED END - MILLIMETERS
UNS H41400 HARDENABILITY BAND  sae/pisia1a0n
%C %Mn %Si %Ni %Cr % Mo
0.37/0.44 |0.65/1.10 | 0.15/0.35 -- 0.75/1,201 0.15/0.25

HARDNESP LIMITS FOR
SPECIFICATION PURPOSES

" HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 60 53 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOCATION IN ROUND QUENCH
3 60 52
50 75 SURFACE
5 60 52 MILD
7 sg 51 20 30 60 90 3/4 RADIUS FROM CENTER| | WATER
20 30 40 50 60 80 100 CENTER
I T T )| I I T 1 T
9 59 50 20 40 60 80 100 SURFACE wio
1n 58 48 s 30 45 60 75 90 3/4 RADIUS FROM CENTER|| ‘o1l
13 57 46 020 30 40 S0 60 75 QUENCH
15 57 33 ———
65
20 55 38
25 53 gg 60
30 51 y ==
49 32 < —
35 Q 55 e
40 48 32 © 50
45 46 31 a a +
1 - = -
50 45 30 £ usf = -
HEAT TREATING TEMPERATURES ;‘; S
RECOMMENDED BY SAE 4 40 - N
*NORMALIZE 870 °C ‘; 35 .
AUSTENITIZE 845 °C x
#*For forged or rolled specimens only b4 30
25
2035 7 9 1 1315 20 25 30 35 40 a5 50

DISTANCE FROM QUENCHED END -~ MILLIMETERS
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UNS H41420 HARDENABILITY BAND  sac/aisia142H

% C %Mn % Si % Ni %GCr % Mo
0.39/0.46 | 0.65/1.10( 0.15/0.35 .- 0.75/1.20 |0.15/0.35
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
w e HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
1.5 g§ gi’ APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm] LOCATION IN ROUND QUENCH
g 62 54 50 75 SURFACE ito
7 62 53 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
T T I T T T T I
9 £1 52 703060 B 100 SURFACE Lo
" 61 51 B 30 as 60 75 90 3/4 RADIUS FROM CENTER]| oOIL
:"5’ gg 23 10 20 30 40 50 60 75 CENTER) || QUENCH
65 —— - —— —
20 58 43
25 56 39
30 S5 36 w
35 53 35 2
w
40 52 34 :
45 5 33 o
50 50 33 z
&
HEAT TREATING TEMPERATURES ;
RECOMMENDED BY SAE 4
*NORMALIZE 870 °*C ;
AUSTENITIZE 845 °C 5
%*For forged or rolied specimens only >4

20 3 5 7 9 13 15 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H41450 HARDENABILITY BAND SAE/AIS| 4145H

%C % Mn % Si % Ni %Cr % Mo
0.42/0.49| 0.65/1.10( 0.15/0.35 -- 0.75/1.20 {0.15/0.25
HARDNESS LIMITS FOR
SPECIFICAT|ION PURPOSES
- HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
'55 gg gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC' mm LOCATION IN ROUND [QUENCH
5 63 55 50 75 SURFACE MILD
7 62 54 20 30 60 90 3/4 RADIUS FROM CENTER WATER
20 30 40 50 60 80 100 CENTER QUENGH
T T T I T T T T I
9 62 53 20 40 60 80 100 SURFACE e
: ; g:'l g? 1 15 30 45 €0 75 90 3/4 RADIUS FROM CENTER ou_D
15 ot cn 10 20I 30 40 50 60 75 CENTER
65 . i +———F——
20 59 47 : e
25 58 42 60 - . —
30 57 39 ] E — o
35 56 37 S ssET ———
w ‘\‘\ S —
40 55 35 o 50 =
45 55 34 NS = e — -
50 55 34 8 asH 1 ——
HEAT TREATING TEMPERATURES =S -+ - e e—
RECOMMENDED BY SAE o 40 —
- N ——
*NORMALIZE 870 °C $ 35 — -
AUSTENITIZE 845 °C X — =
*For forged or rolled specimens only e 30— i S —
28 —
=557 e w35 20 25 ) 35 20 45 50

DISTANCE FROM QUENCHED END ~ MILLIMETERS
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

UNS H41470 HARDENABILITY BAND sAe/aisi 41471
%C % Mn %Si %Ni “%Cr % Mo
0.44/0.51 0.65/1.10] 0.15/0.35 -- 0.75/1.20 {0.15/0.25

HRC
“J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 2: g:” APPROX. DIA. OF RCUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 64 56 50 75 SURFACE MILD
:f; - 64 55 20 30 €0 . 90 3/4 RADIUS FROM CENTER]| WATER
20 30 40 50 60 80 100 CENTER QUENCH
I I 1 8 ’ .. I ) 4 1 8 1 1
9 63 55 20 40 60 80 100 SURFACE MILD
1" 63 55 s 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
13 63 54 1020 30 40 %0 60 75 CENTER | | QUENCH
15 63 53 65 T ! i .
20 62 50 i —— -
25 60 45 60 .
30 59 42 w I
< [ 1.3 —
35 58 39 g 55 ==
40 57 37 » 50 = -
45 57 36 a S J— -
- S S———1T — eI AT — - —1
50 56 36 Z s e —
[4 o~ —
HEAT TREAJING TEMPERATURES 3 ]
RECOMMENDED BY SAE o4 40 — =
*NORMALIZ 870 °c ¥
AUSTENITIZE 845 °C x p—
* For forged dr rolled specimens only 230
25
20 3 6 7,90 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENGHED END - MILLIMETERS
UNS H41500 HARDENABILITY BAND  satfaisi 41504
%.C %Mn %Si %Ni %Cr % Mo
0.47/0.54 | 0.65/1.10] 0.15/0.35 .- 0.75/1.20 }0.15/0.25
HARDNES$S LIMITS FOR
SPECIFICATION PURPOSES
w o HRC
J° DISTANCE
MILLIMETERS MAX. MIN,
1.5 65 59
3 65 59 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND ] QUENCH
5 65 58 5075 SURFACE Lo
7 65 S8 20 30 60 90 3/4 RADIUS FROM CENTER WATER
20 30 40 50 60 80 100 CENTER QUENCH
T 1 1 I T T I T ) | 1
|9' gg g;’ “ 20 - 40. 60 80 100 SURFACE weo
15 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
: g 65 56 ] _20_ S0 S0 2 CENTER QUENCH
j=1 3 fel=) o SR
65 =
20 63 51 ——
25 62 47 60
30 61 44 w —
35 60 41 Z 5 :
(] \\ ]
40 59 39 - 50 S
45 58 38 @ ~
50 58 38 - N -
2 45 . ]
HEAT TREATING TEMPERATURES 3 — =
RECOMMENDED BY SAE 4 %0
-4
*NORMALIZE 870 *C g
AUSTENITIZE 845 *C x 35
*For forged or rolled specimens only 30
25 -
20
35 7 9 11315 20 25 30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS
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UNS H41610 HARDENABILITY BAND  sae/aisi 4161

% C % Mn % Si % Ni %Cr % Mo
0.55/0.65 | 0.65/1.10} 0.15/0.35 -- 0.65/0.95 [0.25/0.35
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
win HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
1.5 gg gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm ] LOGATION IN ROUND QUENCH
g 65 60 50 75 SURFACE Lo
7 65 60 20 :: , 60 _ 9:; _ 3/4 RADIUS FRO:..C.E::ER Jater
I T T T T I I T H 1
9 65 60 20 40 60 80 100 SURFACE
N 65 60 15 30 45 6 o
) 75 90 374 RADIUS FROM CENTER| OIL
:g gg gg 10 20 30 40 S0 60 75 CENTER 1l °UE"°—"'AA
65 I
20 65 58 — I S S
25 64 56 60 +—
30 63 53 w 1
35 63 50 3 55 — a
g e e e
40 63 46 o 0 ot
a5 63 43 @ ° b
50 63 41 z =F = |
8 asp 1
HEAT TREAT|ING TEMPERATURES ; S it oy
RECOMMENDED BY SAE 4 40
*NORMALIZE 870 °*C ;" 35
AUSTENITIZE 845 °C x
*For forged or|rolled specimens only 230 - - p—
25 =
20

35 72 (9,1 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS

UNS H43200 HARDENABILITY BAND  sadaisi as204

% C %Mn %Si % Ni %Cr % Mo

0<17/0.23| 0.40/0.70] 0.15/0.35| 1.55 /2.00) 0.35/0.65 0.20/0.3!3'
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
- HRC
J° DISTANCE
MILLIMETERS MAX. MINS
‘55 :g g; . APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
5 45 s 50 75 SURFACE Lo
7 42 a0 2030 60 90 3/4 RADIUS FROM CENTER)| WATER
20 30 40 50 60 80 100 CENTER || QUENCH
I T T I I T 1 T T T
9 39 27 20 40 60 80 100 SURFACE iLD
1 36 25 15 30 45 60 78 90 3/4 RADIUS FROM CENTER|| OIL
:g g; gg T——20——SU—%0——S0——%0 75 CENTER | QUENCH
65
20 28 -
25 26 - 60 T
30 25 -- ]
35 25 - g 55 =
w -
40 24 -- © 50 =
45 24 -- a —
50 24 - z - - e
g 45 - i —

HEAT TREATING TEMPERATURES ; N\

RECOMMENDED BY SAE 4 40 - p—
*NORMALIZE 925 °C LR = =
AUSTENITIZE 925 °C 5 A= >\ — -

. o \C ~
* For forged or rolled specimens only € 30 = S — —
25 —— —
! =
20 —— 1
35 7 9 11315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

UNS H43400 HARDENABILITY BAND  sae/aisi 4340H
% C %Mn % Si % Ni %Cr % Mo
0.37/0.44 | 0.55/0.90 | 0.15/0.35| 1.55/2.00| 0.65/0.95| 0.20/0.30

HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gg gg APPROX. DIA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
3 60 53 50 75 SURFACE MILO
5_; 60 53 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
60 53 T T T I ]| T 1 T
Y &0 53 20406080100 ————SumRiCE | |,
s 30 45 60 75 90 3/4 RADIUS FROM CENTERI|  OIL
:g gg g% 10 20 30 40 50 60 75 CENTER| /|| GUENCH
65 + -1 —]
20 89 S0 —
25 58 48 60 ——
30 58 46 ] -+ S
3s 57 44 S 55 a -
@ — - 4
40 57 43 :: 50 —— —
45 56 42 @ —= —
50 56 40 z -
g
HEAT TREAT[ING TEMPERATURES S g e
RECOMMENDED BY SAE 4 = —
*NORMALIZE 870 °C 4 35 - — -
AUSTENITIZE 845 °C 5 -
#* For forged or|rolled specimens only e 30 ——
25 =
20
35 7 9 11315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H43406 HARDENABILITY BAND  sacfaisi ea340
%C %Mn %Si % Ni %Cr % Mo
HARDONEISS LIMITS FOR D.37/0.44 [0.60/0.95 [0.15/0.35 |1.55/2.00 0.65/0.95 ] 0.20/0.3¢
SPECIFICATION PURPOSES
won HRC
J° DISTANCE]
MILLIMETERSY MAX. MIN,
1.5 60 53
3 60 53 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOGATION IN ROUND QUENCH
5 60 53 50 75 SURFACE Lo
7 60 53 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
1T | I 1 T )1 T 1 H
lgl gg gg 20 40 60 80 100 SURFACE MILD
13 ¢ o3 15 30 45 60 75 30 3/4 RADIUS FROM CENTER| 'O,
15 e0 53 W 20 30 40 50 60 75 CENTER || QUENCH
65 = —
20 60 52 —+ -
25 59 51 60 - -
30 58 50 w Tk - — —
35 s8 49 Z s =
40 57 47 o
45 57 46 @ se
50 57 44 z ‘. o s by =
g 45
HEAT TREATING TEMPERATURES ; ‘,

RECOMMENDED BY SAE 440 —
*NORMALIZE 870 *C § o=
AUSTENITIZE 845 *C x 35 —F—

* For forged or rolled specimens only A 30 —F ==
25 E
20
35 7 9 11315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H46200 HARDENABILITY BAND  sae/aisiaa204
%C % Mn %Si %Ni %Cr % Mo
0.17/0.23] 0.35/0.75} 0.15/0.35| 1.55/2.00 -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
w HRC
J~ DISTANCE
MILLIMETERS MAX. MIN.
1.5 22 g.; APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGCHED HRG, mm | LOGATION IN ROUND QUENCH
3 42 28 50 75 SURFACE LD
2 37 23 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER
H | S I ) — I I
9 a3 == 24060 80 TOU SURFACE
1 30 - 15 30 45 60 75 90 3/4 RADIUS FROM CENTER "()'lLLD
13 27 - 1020 30 40 %0 60 75 CENTERV || QUENCH
15 26 - - E——
65
20 23 -
25 22 - 60
30 21 - Y
35 - - S ss =
(7]
(8]
40 50
45 2 — —:
50 é s INT——F—F—F——
HEAT TREAT|NG TEMPERATURES 3 e
RECOMMENDED BY SAE - 40 AW o —
#NORMALIZE 925 oC . = e
AUSTENITIZH 925 °C g ‘\‘ N\ by
# For forged or jolled specimens only €30 X N — b I i—
b -
N\ — —
25 N S
~ 2 ——
20 1 ——
35 7 9 11315 20 25 30 35 40 a5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H47180 HARDENABILITY BAND  sag/aisia71en
%C % Mn %Si % Ni %Cr % Mo
0.15/0.21 1 0.60/0.95] 0.15/0.35| 0.85/1.25} 6.30/0.60 0.30/0.4
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
- HRC
J° DISTANCE
MILLIMETERS MAX. MIN,
V.5 2; ﬁ APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND QUENCH
3 46 28 50 75 : SURFAGE LD
.5; 43 31 2030 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
T T AN I T I I T T T
9 39 28 20 40 60 80 100 SURFACE Lo
" 36 25 15 30 45 60 75 90 3/4 RADIUS FROM GENTER| oIl
:: gg gg 1020 30 40 S0 60 75 CENTER || QUENCH
65
20 29 b I N e S (S St S s S S P—— S SR U S — -
25 27 20 €0 — —]
30 26 - | - - - -
35 % - 3 55
(7] p
40 25 - o ==
45 5 - § 1 S S S SO S ot 1 - H—=
S0 2 - § 45| ”‘""\’3' 41— ————— — ——]
HEAT TREATING TEMPERATURES 5 NG - e Sa—
RECOMMENDED BY SAE 4 40 ]
*NORMALIZE 925 °*C g 35 W N\ =7}
AUSTENITIZE g2 °C x \ > —
% For forged or rolled specimens only g 30 ~ — =
g i‘
Py —————
i |
zc | )1
35 7 9 111315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H47200 HARDENABILITY BAND  sae/aist 47204
%C % Mn %Si % Ni %Cr % Mo
0.17/0.23 | 0.45/0.75 | 0.15/0.35] 0.85/1.25| 0.30/0.60} 0.15/0.25
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
"J" DISTANCE
MILLIMETERS MAX. MIN,
1.5 48 b APPROX. DIA, OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOCATION IN ROUND QUENCH
3 zg gg 50 75 SURFACE MILO
5
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
7 38 s 7 60 80 100 CENTER QUENCH
1 1 1
9 33 22 20 40 60 80 100 SURFACE .o
1 30 20 1S 30 45 60 75 90 3/4 RADIUS FROM(CENTER| oIL
13 28 - 0 20 30 4050 60 75 GENTER | | GUENCH
15 27 - s p—
20 24 - il g s
25 23 - 60 1 —
30 22 - I = - —- = -
3s 21 - 3 55 — —
(7] e —— ]
40 20 - : 50 i -
45 - - 0 e
50 %45w SF- - ———
« - i b -
HEAT TREATING TEMPERATURES 3 A - B ———
RECOMMENDED BY SAE - 40 TN =
*NORMAL.IZE 925 *C - TN g—
AUSTENITIZE 925 °C x \ N -—
#*For forged gr rolled specimens only e 30 ‘ N\ o —
A
A Y
A\l — =
25 - ———
20 3 5 7,910 13 15 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H48150 HARDENABILITY BAND  spe/aisi4sisH
% C %Mn % Si % Ni %Cr % Mo
- 0.12/0.18 | 0.30/0.70] 0,15/0.35] 3.20/3.80 -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
won HRC
J DISTANgE
MILLIMETE MAX. MIN.
‘55 :g gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
5 44 33 50 7% SURFACE MiLD
7 42 28 20 30 60 90 3/ RADIUS FROM CENTER| WATER
20 30 4C 50 60 80 100 CENTER QUENCH
1T T H I T T 17 1 T
'9‘ 42 25 20 40 60 80 100 SURFACE -
13 25 22 1S 30 45 60 75 90 3/4 RADIUS FROM CENTER iy
20 TU 2030 A0 S0 60 s TENTER QUENCH
15 32 -
65 —
20 29 - =
25 27 - 60
30 26 - o] p—
35 25 -- I ss
(2]
40 24 -- ©
45 24 - @ °°
> 2 - £ el it
(4 1 —]
HEAT TREATING TEMPERATURES R e o i P | A W s OSSO So— S S — S — W
RECOMMENDED BY SAE 240 \\
]
*NORMALIZE 925 °C w —
AUSTENITIZE 845 °C 2 3N =
*For forged or rolied specimens only 2 30 s  —
N\
AN 4
25
N 1 ]
20 :
357 9 M1315 20 25 30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS
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UNS H48170 HARDENABILITY BAND SAE/AISI 4817H
%C %Mn % Si %Ni %Cr % Mo
0.14/0.20 | 0.30/0.70] 0.15/0.35| 3.20/3.80 -- 0.20/0.30
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
- H
J° DISTANCE Re
MILLIMETERS MAX. MiN.
1.% 46 39
3 46 18 APPROX. DIA. OF RQUNDS WITH SAME AS-QUENCHED HRC, mm LOCATIOGN IN ROUND QUENCH
5 45 35 50 75 SURFACE MILD
7 44 31 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
2030 40 50 &0 8O T00 TENTER QUENGCH
4 T T 1 ) T T 1 T T
19] 3§ gg 20 40 60 80 100 SURFACE LD
13 37 23 15 30 45 60 75 90 3/4 RADIUS FROMCENTER (]
15 34 2 1020 30 40 5060 75 CEnTER || QUENCH
o - P S | Su——
20 31 -- . —(
25 28 - 60 T-
30 27 - W
35 % - 3 55 —
" 4—
40 25 - o
45 25 - e O e e e
50 25 - - e i ot SRS s s
S a5
HEAT TREATING TEMPERATURES ;:t -
RECOMMENDED BY SAE 40 ~No
*NORMALIZE 925 *c g SRR —— —
AUSTENITIZE 845 °C £ AN = g -
N\ —
% For forged or rplled specimens only g 30 = R = o b &
— s — —1
25 =
N 1
i -
20 i
3 5 7 940 13 15 20 25 30 35 40 5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H48200 HARDENABILITY BAND  sAe/hisi 48204
%C %Mn %Si %Ni %Cr % Mo
0.17/0.23 | 0.40/0.80| 0.15/0.35| 3.20/3.80 -- 0.20/0.30
HARDONESS LIMITS FOR
SPECIFICATION PURPOSES
w e HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
1.5 :g za APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
: 48 39 50 75 SURFACE Lo
7 46 36 20 30 60 90 3/4 RADIUS FROM CENTER|| WATER
QUENCH
20 30 40 50 60 80 100 CENTER
I T T 1 1 I T T T
9 45 32 20 40 60 80 100 SURFAGE Lo
13 43 29 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
:g gg gg o220 30 40 50 60 75 CENTER | QUENCH
65 —
20 35 22 — i
25 32 21 60T " p
30 29 20 u ES 1= J SR bt
35 28 - == g = = -
@ il e T -—— = -
40 27 - : 50 — —
45 26 - I == - T b=
50 2 - 2 as S
[+ 4 - 1 o N
HEAT TREATING TEMPERATURES S o N -
RECOMMENDED BY SAE - 40 ™ N - —
*NORMALIZE 925 °C - = TS
AUSTENITIZE 845 °C x ~ ~— T
*For forged or rolled specimens only € 30 \C —
28 H_t
1
2055 7 9 1315 20 25 30 35 40

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H50401 HARDENABILITY BAND  sat/Aisi 560B40H
%C %Mn %Si %Ni %Cr % Mo %8B
0.37/0.44 | 0.65/1.10{ 0.15/0.35|  --  [0.30/0.70 | -- 0.0005/
HARDNESS LIMITS FOR / 0.003
SPECIFICATION PURPOSES
- HRC
J° DISTANCE
MILLIMETERS MAX. MiIN.
155 gg gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
5 60 52 50 75 SURFACE Lo
7 59 51 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
2030 40 50 60 80 100 cEnTer | GUENCH
9 £g 49 ,,I i — 1 ,I T _,l,‘ 1 )| T -
FA
:; ?,3 gg 15 30 45 60 75 90 3/4 RADIS FROW JENTER]  OIL
15 S5 e 020 30 40 50 60 75 GENTER | QUENCH
65 .
20 S0 27 T | I S
25 43 24 60
30 37 22 u —I - - - 5
35 35 - T 5 - -
(2] D G A \\ Ny
40 34 - o N i | Dl el
as 32 - 8°° T ™ = -
50 - L INE T T -
30 2 a5 N - NC N ]
N
HEAT TREATING TEMPERATURES ; Ry = —T -
RECOMMENDED BY SAE o 40 a ~
*NORMALIZE 870 °C -‘;‘ A -
AUSTENITIZE 845 °C € 3 N
# For forged or rolled specimens only €30 ‘\\
S
25 e -
Moo
20 3 5 7.9 11 1315 20 25 3635 4b 45 50
DISTANGE FROM QUENGHED END - MILLIMETERS
UNS H50441 HARDENABILITY BAND sag/aisisoBaan
%C %Mn % Si % Ni %Cr % Mo % B
0.42/0.49 | 0.65/1.10( 0.15/0.35 -- 0.30/0.70 -- 0.9005¢
HARDNESS LIMITS FOR
SPECIFIC}QTION PURPOSES
[T HRC
J DISTANCRE
MILLIMETE MAX. MiN.
1.5 63 56 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 63 26 50 75 SURFACE
5 63 55 MILD
7 62 54 2030 60 %0 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 center| | QUENCH
I I 1 I T I T 1 T I
9 61 52 20 40 60 80 100 SURFACE o
1 61 49 15 30 a5 60 75 90 3/4 RADIIS FROM CENTER| oL
: g gg g% 10 20 30 40 5o 60 s CEMTER QUENC_N_,_
65 — —
20 58 30 it SRR R
25 49 27 60 B S ——————
30 42 25 R === — ~3
35 38 23 55 . — - = A
@ N N —
40 37 21 © o N - = —
¥ x| 2 2 ©EE S S T
I A S S S N i — A 1 o P
50 34 - 545 A S — —
HEAT TREATING TEMPERATURES ES = 3 = o
RECOMMENDED BY SAE < 40 A ~
*NORMALIZE 870 *C - 3 —]
AUSTENITIZE 845 e¢ X NG i
%*For forged or rolled specimens only e 30 hab—
e
‘25 — =
—_—
20 35 7 9 1 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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HARDENABILITY BAND  sae/aisisoagH

%GCr % Mo

0.13/0.43 --

APPROX. DVA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH

RFA
U cE MILD

3/4 RADIUS FROM CENTER| WATER

CENTER QUENCH

RFA
SURFACE MILD

374 RADIUS FROM CENTER] o

CENTER QUENCH

4/

|

o

-

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
" e HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 63 S6
3 62 54
5 59 40
7 5S4 30
9 48 27
1 39 20
13 35 25
15 34 25
20 32 22
25 30 20
30 29 -
35 27 -
40 26 -
45 24 -
50 23 -
HEAT TREAT|NG TEMPERATURES
RECOMMENDED BY SAE
*NORMALIZE 870 °C
AUSTENITIZH 845 °C
# For forged or|rolled specimens only

1
—”’ﬂ

’f

T
Petl |

ROCKWELL HARDNESS C SCALE

1 1
35 7 910 1315
DISTANCE FROM QUENCHED END - MILLIMETERS

HARDENABILITY BAND sAEgfaisi 508464

30 35 40 45 50

%Cr % Mo %8B

0.13/0.43 -- 0-30334
HARDNHESS LIMITS FOR -
SPECIFICATION PURPOSES
wn I HRC
J" DISTANCE
MILLIMETERE. | max. MIN/
1.5 63 56
3 62 55 APPROX. DIA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 61 53 SURFACE| MILD
Y 4 60 47 374 RADIUS FROM CENTER| WATER
CENTER GUENCH
191 gg 3? SURFACE] | miLo
13 56 29 3/4 RADIUS FROM CENTER oI
15 c3 28 CENTER| | QUENCH
20 a2 26 e
25 37 24
30 35 22 w iy oo S nEA L
3s 34 21 3 =E =
a - —t— 7}
40 32 - o = —
45 31 - a e g
50 29 - g in——— - R
2 —i T P -
HEAT TREATING TEMPERATURES < i vl Se— e
RECOMMENDED BY SAE 2 —
- -
*NORMALIZE 870 °C u o
AUSTENITIZE 845 °C x
% For forged or rolled specimens only 4

—

30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS
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UNS H50501 HARDENABILITY BAND  SAE/AlsI 50850H
% C % Mn %Si % Ni %Cr % Mo %8
0.47/0.54 | 0.65/1.10 0.15/0.35|  --  lo.30/0.70 | -- 0.005/
HARDNESS LIMITS FOR C
SPECIFICATION PURPOSES
- HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
‘55 gg gg APPROX. DIA, OF RCUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
s 65 9 50 75 ] SURFACE Lo
7 64 57 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 3050 60 80 100 CENTER | JUENCM
S U N T R R E—— T }
9 63 55 20 40 60 80 _ 100 suRFacel | o
1 63 52 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  oIL
13 62 46 1020 30 40 50 60 75 CENTER| | QUENCH
15 62 39
65 . T ——
20 59 32 T 3
25 54 29 60 —
30 49 27 w — o s [ =
35 44 26 5 55 - - -~ -
(%) N\ - —]
40 40 24 ° 50 \ S - — ]
as 38 22 § o e N\ "
50 37 20 £ wEEE : S e
HEAT TREATING TEMPERATURES 3 \ - — ]
RECONIMENDED BY SAE 4 40 \
-
*NORMALIZ 870 °C ¥ < -
AUSTENITIZE 845 *C x 35 e
% For forged pr rolled specimens only € 30 — —
i —
25 —= -
=
20 3 5 709 11 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENGHED END - MILLIMETERS
UNS HE50601 HARDENABILITY BAND  SAgAIsi 50860H
%C %Mn %Si % Ni %Cr % Mo *B
0.55/0.65 | 0.65/1.10 0.15/0.35|  --  |o.30/0.70 | -- ey
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
w u HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 - 60 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm ] LOCATION N ROUND QUENCH
3 - 60 50 75 SURFACE wiLo
5 Z gg 203060 90 3/4 RADIUS FROM CENTER| WATER
7 20 30 40_ 50 60 80 100 center | | QVENCH
T I 1 ) 1 L 1 I T T
9 - 59 20 40 60 80 100 SURFACE Lo
1 == 57 is 30 a5 g0 75 %0 3/4 RADIUS FROM CENTER| OIL
13 65 51 020 30 40 50 60 75 CENTER | QUENCH
15 65 44 1
65 N
20 65 36 g P St SRR
25 62 34 60 B
30 59 32 “ o [ Sap——
< LY
35 56 30 % 55 N ~—
40 52 28 - 50 X ~
45 48 27 @ X B S— - p—
50 45 25 ¥ ) e e
g 45 = ———
HEAT TREATING TEMPERATURES -y G -
RECOMMENDED BY SAE 4 40 A -
N
*NORMALIZE 870 °c '; 35 ~ -
AUSTENITIZE 845 °C g ——
% For forged or rolled specimens only € 30 —
— —
25 =
|
20 =
357 9 0N 1318 20 25 30 35 40 45 50
DISTANGE FROM QUENGHED END - MILLIMETERS
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UNS H51200 HARDENABILITY BAND SAE/AISI 5120H
%C %Mn %Si “%Ni %Cr % Mo
0.17/0.23| 0.60/1.00| 0.15/0.35 -- 0.60/1.00 --
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
- HRC
J° DISTANCE
MILLIMETERS MAX. MIN.
1.5 48 gg APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
3 2? 27 50 75 SURFACE Lo
5 2030 60 90 3/4 RADIUS FROM CENTER| WATER
7 34 22 QUENGH
20 30 40 50 60 80 100 CENTER
9 3 20 20 40 60 80 100 SURFACE
N 29 == 15 30 45 60 75 90 3/4 RADIUS FROM CENTER
13 27 -- 020 30 40 SO 60 78 CENTER
15 25 - m
65
20 22 - S i S i -
25 - - sO+———1—+
30 Y Er i — S —
35 3 55 ——
@ pil i sl st s i et
Pt o 1 p—
50 A i\l G o
g 45— NTF 1=
HEAT TREATING TEMPERATURES g X144
RECOMMENDED BY SAE < 40 - T— S A Sa—
*NORMALIZE 925 °C ES 35 aY X
AUSTENITIZE 925 *C - S B R N S B e S - — -
*For forged or rplled specimens only e 30— X + \\ - T — R
AN —~ .y _:
25 ¥\
AN
20 3 5 7 9 4AL13 15 20 25 30 35 40 RS 50
DISTANCE FROM QUENCHED END - MILLIMETERS
UNS H51300 HARDENABILITY BAND SAE/AISI 5130H
%C % Mn % Si % Ni %Cr % Mo
0.27/0.33| 0.60/1.00] 0.15/0.35 -- 0.75/1.20 --
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
won HRC
J~ DISTANCE
MILLIMETERS MAX. MIN¢
‘55 gg :g APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
s 53 42 50 75 SURFACE iLo
7 51 37 20 3060 90 3/4 RADIUS FROM CENTER|| waTER
. 20 30 ‘40 50 60 80 100 center || QVENCH
48 33 1 T T T I T I T I
9 20 40 60 80 100 SURFACE wiLo
n 45 30 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|| OIL
13 42 27 10 20 a0 A0, o S0 25 CEMNTER QUENCH
15 ki) 25 T [ S—
65 —]
20 35 21 o e E
25 33 - 60 — — ]
30 3 - u ~F -+ e S
35 30 - S 55 N~ — =
@ - e e
40 28 - & 50 N T
a5 2 -- 8 ERIS
50 24 - F3 - 7
g 45— _»x 1
HEAT TREATING TEMPERATURES g N
RECOMMENDED BY SAE 4 40 N
|
*NORMALIZE 900 °C u N e e e S -]
AUSTENITIZE 870 °C x 35 X — - -
% For forged or rolled specimens only €30 ~ = =
- N,
\\
25 ‘\\
S
20 o
35 7 9 1N 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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UNS H51320 HARDENABILITY BAND SAE/AIS| 5132H

%C %Mn %Si %Ni %Cr % Mo
0.29/0.35] 0.50/0.90} 0.15/0.35 -- 0.65/1.10 --
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 gz 29, - [[aPPROX. DIA. OF ROUF:DS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
3 54 e 50 75 SURFACE wiLD
3 52 38 20 30 60 90 3/4 RADIUS FROM CENTER WATER
20 30 40 50 60 80 100 cEnTeR | QUENCH
49 33 S ————t——o— -
1 45 29 s 30 a5 iy
60 75 90 3/4 RADIUS FROM CENTER| OIL
:g gg gg W0 20 30 40 50 60 75 CENTERH QUENCH |
65 -
20 35 21 s —]
25 33 - 60 i
30 32 - 4 I - +
35 3 ~ s S ss
@ N
40 29 - h — 2 r
45 27 - a °ER - V- - =
50 25 - PREE N =
HEAT TREATING TEMPERATURES g R = g
RECOMMENDED BY SAE 440 Y -
- p—
*NORMALIZ 900 °c ¥ X o~ —
AUSTENITIZE 870 °C x 3% N —]
# For forged of rolled specimens only €30 N F—t—
]
25 ~
\\
20 3 6 7 9.1l 13 15 20 25 30 35 40 45 50
DISTANGE FROM QUENGHED END - MILLIMETERS
UNS H51350 HARDENABILITY BAND SAE/AISI 5135H
% C %Mn % Si % Ni %Cr % Mo
0.32/0.38 | 0.50/0.90 | 0.15/0.35 - 0.70/1.15 --
HARDNESS LIMITS FOR
SPECIFICPTION PURPOSES
" HRC
J DISTANCE
MILLIMETER MAX. MIN.
‘55 gg i’; APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
5 56 46 3075 SURFAGE Lo
7 54 41 20 30 60 90 3/4 RADIUS FROM CENTHR| wATER
20 30 40 50 60 80 100 CENTER | | JUENCH
T T 1 T 1 T T I T T
9 53 36 20 40 60 80 100 SURFACE wio
:; 50 32 15 30 45 60 15 90 3/4 RADIUS FROM CENTER|  oIL
is :Z :‘59 1020 30 40 50 60 75 CENTER :"Ei‘ii
65 —
20 40 23 " i e m—
25 37 21 60 =
30 35 - =S e
35 34 - 2 55 o
(7]
40 33 i © 50
45 32 - a = P -
50 31 - Z 45 ke ~ o —— el
(3 N\ - —]
HEAT TREATING TEMPERATURES ?; N \\\
RECOMMENDED BY SAE 490 X = =
-d \ e
*NORMALIZE 870 °C ] ]
AUSTENITIZE 845 °C x 3 L —— —
E——
# For forged or rolled specimens only €30 N —
\\ ]
N
25 — -
~_1—
zo e
35 7 9 11315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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