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•• II!!! The Engineering Society 
~ For Advancing Mobility 
~ Land Sea Air and Space C!II 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

MATERIALS 
STANDARD 

Submitted for recognition as an American National Standard 

SAE J1268 

Issued June 1980 
Revised Feb 1988 

Superseding J1268 JUN81 

~ HARDENABILITY BANDS FOR CARBON AND ALLOY H STEELS 

1. INTRODUCTION: 

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 
Institute devised hardenability bands for the constructional alloy steels. 
The initial SAE Standard for H Steels was published in 1948 and numerous 
revisions and additions have been issued in the intervening years. The SAE 
Iron and Steel Technical Committee established Division 8 in 1960 to devise 
hardenability bands for carbon steels. The result of Division 8 efforts is 
the SAE Recommended Practice J776. 

Since that 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 
responsible 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. 

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

2. GRADES OF 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 
hardenability data and for grades that can use the standard end quench test. 
As hardenability data are accumulated for other grades, this standard will be 
revised to include 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 at least 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. 
All rights reserved. 

Printed in U.S.A 
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J1268 Page 2 

3. 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 chemical composition limits for electric furnace, open hearth, and BOF 
steels are outlined in Tables 1 and 2 and are subject to the permissible 
variations for product analysis outlined in Tables 1 and 3 of SAE J409. 

4. IDENTIFICATION: 

As a means of identifying steels specified to hardenability band limits, the 
suffix letter H has been added to the conventional series number. In the 
Unified Numbering System, the H appears as a prefix. It is important that 
steel consumers use this letter in specification requirements, as there is no 
other means of determining when hardenability band limits apply. When the 
letter is used, all conditions pertaining to chemical composition limits, 
restrictions, testing technique, and so forth, as outlined herein apply. 

5. GRAIN SIZE: 

The limits set forth for bands are intended to apply to steels exhibiting 
austenitic grain size 5 or finer (see SAE J4l8). In cases where coarse grain 
steel is desired, the hardenability limits shall be a matter of agreement 
between producer and consumer. 

6. USE OF HARDENABILITY LIMITS: 

Band limits are shown graphically and are so depicted for convenience in 
estimating the hardness value obtainable at various locations on the end 
quench test bar and for quick comparisons of the various H grades. 

The values of Diameter of Rounds, with Same As-Quenched 
Hardness shown above each H-band, are approximate and 
were selected from the ranges appearing in Fig. 7 of 
SAE J406. 

It should be noted that hardenability limits 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 j for specification purposes, the tabulated values of Rockwell 
hardness (HRC) are used. Values below 20 HRC are not specified because such 
values are not as accurate. 
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Page 3 J1268 

6. (Continued): 

Two points from the tabulated values are commonly designated according to one 
of methods A, B, C, 0, 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 minimum and maximum distance at which any desired hardness value 
occurs. This method is illustrated in Figs. 1 and 2 as points B-B. If the 
desired hardness does not fallon 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 nearest sixteenth 
(or mm) position away from the quenched end. 

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

6.4 Two minimum hardness values at two desired distances, illustrated in Figs. 1 
and 2 as points 0-0. 

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

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

In cases when it is consid~red desirable, the maximum and minimum limits at 
a distance of 1/16 in (or 1.5 mm) from the quenched end can be specified 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 the case of 
the metric end quench test, hardness values would be reported for 1.5,3,5, 
7,9,11,13,15,20,25, 30,35,40,45 and 50 mm from the quenched 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 listing 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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J1268 Page 4 

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). Some of the steels in this 
standard can be specified to more restricted hardenability ranges; consult 
SAE J1868. 

TABLE 1 - Carbon and Carbon Boron H Steels Composition 

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. If the 
symbol is next to the report title, it indicates a complete revision of the report. 
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Page 5 J1268 

TABLE 2a - Standard Alloy H Steel Compositions 

SAE or Ladle Chemical Composition, weight ,b,c 
UNS AISI 
No. Steel No. C Mn 51 N1 Gr Mo 

H13300 1330H 0.27/0.33 1.45/2.05 0.15/0.35 - - -
H13350 1335H 0.32/0.38 1.45/2.05 0.15/0.35 - - -
H13400 1340H 0.37/0.44 1.45/2.05 0.15/0.35 - - -
H13450 1345H 0.42/0.49 1.45/2.05 0.15/0.35 - - -
H40270 4027H 0.24/0.30 0.6011.00 0.15/0.35 - - 0.20/0.30 
H40280d 4028Hd 0.24/0.30 0.60/1.00 0.15/0.35 - - 0.20/0.30 
H40320 4032H 0.29/0.35 0.6011.00 0.15/0.35 - - 0.20/0.30 
H40370 4037H 0.34/0.41 0.60/1.00 0.15/0.35 - - 0.20/0.30 
H40420 4042H 0.39/0.46 0.60/1.00 0.15/0.35 - - 0.20/0.30 
H40470 4047H 0.44/0.51 0.60/1.00 0.15/0.35 - - 0.20/0.30 

H41180 4118H 0.17/0.23 0.60/1.00 0.15/0.35 - 0.30/0.70 0.08/0.15 
H41300 4130H 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 4137H 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 4161 H 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 E4340Hf 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 4620H 0.17/0.23 0.35/0.75 0.15/0.35 1.55/2.00 - 0.20/0.30 

aThe ranges and limits on this table apply only to material not exceeding 
200 in2 (0.13 m2) 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. 

V 

-
-.-
-
-
----
-
-
-
--
---
---
-
-
-
-

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. 

dSu1fur content range is 0.035/0.050%. 

fE1ectric furnace steel. 
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J1268 Page 5a 

TABLE 2a - Standard Alloy H Steel Compositions (Continued) 

SAE or Ladle Chemical Composition, weight Sb,c 
UNS AISI 
No. Steel No. C I'In :>1 N1 l.r 1'10 y 

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 4815H 0.12/0.18 0.30/0.70 0.15/0.35 3.20/3.80 - 0.20/0.30 -
H48170 4817H 0.14/0.20 0.30/0.70 0.15/0.35 3.20/3.80 - 0.20/0.30 -
H48200 4820H 0.17/0.23 0.40/0.80 0.15/0.35 3.20/3.80 - 0.20/0.30 -
H50401 e 50B40He 0.37/0.44 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H50441 e 50B44He 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 e 50B46He 0.43/0.50 0.65/1.10 0.15/0.35 - 0.13/0.43 - -
H5050l e 50B50He 0.47/0.54 0.65/1.10 0.15/0.35 - 0.30/0.70 - -
H50601 e 50B60He 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 5130H 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 5135H 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 - -
H5160l e 51B60He 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 - 0.151111n 

aThe ranges and limits on this table apply only to material not exceeding 
200 in2 (0.13 m2 ) 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. 

eThese steels contain 0.0005-0.003% boron. 
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Page 5b J1268 

TABLE 2a - Standard Alloy H Steel Compositions (Continued) 

SAE or Ladle Chemical Composition. weight ,b.c 
UNS AISI 
No. Steel No. {; Mn :>1_ N1 {;r _PIG 

H81451 e 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 0.35/0.75 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 0.15/0.25 
H86220 8622H 0.19/0.25 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86250 8625H 0.22/0.28 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86270 8627H 0.24/0.30 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86300 8630H 0.27/0.33 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86301e 86B30He 0.27/0.33 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86370 8637H 0.34/0.41 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86400 8640H 0.37/0.44 0.70/1.05 0.1510.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86420 8642H 0.39/0.46 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86450 8645H 0.42/0.49 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
H86451 e 86B45He 0.42/0.49 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 
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 0.15/0.25 
H86600 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 9310Hf 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 e 94B15He 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 e 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 
H94301e 94B30~ 0.27/0.33 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.08/0.15 

aThe ranges and limits on this table apply only to material not exceeding 
200 in2 (0.13 m2) in cross sectional area, 18 in (460 nvn) in width, or 10 000 
lb (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. 

Y 

-
-
---
--
-
---
-
----
--
-
-
-
-
-
-

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. 

eThese steels contain 0.0005-0.003% boron. 

fElectric furnace steel. 
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J1268 e.Ae Page 5c 
....... ® 

Hardenability Band 

DIAMETERS OF ROUNDS WITH SAME AS-QUENCHED HARDNESS, inc_hes LOCATION IN ROUND QUENCH 
2 4 SURFACE MILD 

1 2 3 4 3/4 RADIUS FROM CENTER WATER 
QUENCH 

0.5 1 1.5 2 2.5 3 3.5 4 CENTER 

1 2 3 4 SURFACE MILD 
0.5 1 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 
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IX 

30 D 
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D 25 

--. 
20 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

DISTANCE FROM QUENCHED END - SiXTEENTHS OF AN INCH 

Method Example 
, 

A Minimum and maximum hardness values at a A-A 43 to 54 HRC at J 3/16 
designated distance 

B A hardness value at minimum and maximum B-B 39 HRC at J 4/16 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 

U 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 

nGURE 1 - Examples Illustrating Alternate Methods of 
Specifying Hardenability Requirements in U.S. 

Customary Uni ts 
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Page 5d S1E QD J1268 

Hardenability Band 

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

50 75 SURFACE 
MILO 

20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

20 40 60 80 100 SURFACE 
MILO 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

10 20 30 40 50 60 75 CENTER QUENCH 
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25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

Method Example 

A Minimum and maximum hardness values at a A-A 42 to 54 HRC at J 5 nun 
designated distance 

B A hardness value at minimum and maximum 8-8 38 HRC at J 7 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 0-0 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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J1268 
eae 
...... ® Page 6 

HA_US Lt.1TS FOIl UNS H10380 Hardenability Band SAE{AISI 1038H 
SPEC 1 F ICATlOl1 PURPOSES 

I C 

I 
Mn I Sj 

I 
N. 

I 
Cr I Mo I I 0JO DIST*, • 0.30/0.03 0.50/1.00 0.15/0.36 'InU.TII 

If &II IIIClI 1Il1. 1111. 

I ~ 51 

I 
1.5 56 U 

2 55 n ~ of rounds wi1h same as-quenchIId hardness,1ncheo LOCATION IN ROUlID 1·00£lCH 
2.5 53 29 24 SURfACE .. no 

1 2'~-~ -'-' 3/~ RADIUSFR~~ " lit 26 WATEI 

3.5 U 2' '5 1 1.5 2 2.5 3 3.5 4 CENTER ,QUENCH 

- 37 23 2 3 4 ____ ~.f.Ag_ 
0.5 J3 22 MilD 

1 1.5 2 2.5 3 ~.5 ~ 3/~ RADIUS fROM CENIf.R t)IL 
5 30 22 1.5 1.0 2 25 3 3.5 CENTER QUfN~ 

5.5 29 21 
.5 

I 21 21 

1.5 f7 20 eo 
7 f7 - III 

1.5 26 - ~5 -.-
I IS - \I 
9 25 - III 50 

10 25 - \I 

12 201 - "'4 
10 II - '" 16 21 - III 

-- Z4 
0 

j 
a: 
~3 

:::30 : 
lEAT llIEATiNG 18ftIIA'MIES '" RECOMMENDED BY SAE ~2 
·._ltZE 1- Of \I 

-_. 

AUSTU1T1ZE 1550 OF ~20 -

·for forged or rolled speci.ens only. 2 4 6 • 10 12- 14 16 1. 20 22 24 26 2. 30 32 
DISTANCE FROM ~UENCHED END - SIXTEENTHS OF AN INCH 

HARDIESS liMITS FOR 
UNSH10450 Hardenability Band SAE/AISI 1045H 

SPEC I f ICAT ION PURPOSES 

f C I 
Mil 

I 
~i 

I 
Ni 

I 
t;r 

! 
Mo I I -". DISTMlC( • 0.50/1.00 0.16 (0 .36 .IITEUTOS 

Of All IICH 1lA1. M'I., 
_ 0.02/0.51 

I 62 5~ 

I.~ 61 ~2 

2 59 02 DIan-. of rounds wi1h same aa-quenched hartInoss.lncheo LOCATION IN ROUND 1 QUENCH 
2.5 56 3_ 2 4 SURfACE MILD 

3 ~2 31 1 2 3 4 3/~ RADIUS fROM CENTER WATER 

3.5 " 29 0.5 1 1.5 2 2.5 3 3.5 4 CENTER OUENCH 

0 38 21 

~5' 2 1~1-~l1 3 

SUllfACE MILD 
<.5 3' 27 =w 3.5 4 3/~ RADIUS fROM CENTER OIL 
5 33 26 .5 3 3.5 CENTER QUENCH 

5.5 32 26 
.5 

6 32 25 -
6.~ 31 25 eo 

7 31 25 
III 

7.5 30 20 ~5 
I 30 2< 

V 
9 29 23 III 

50 
10 29 22 \I -
12 21 21 

"'4 
10 27 20 '" .-
II 26 - III 

Z40 
0 
a: 
~3 
x 

::: 30 
MEAT TREATING TEMP£IA'MIES III 

RECOMMENDED 8Y SAE ~2 
o~lIZE 1600 Of \I 

AUSTEN IT I ZE 1550 OF ~ 20 
2 4 6 • 10 12- I" 16 1. 20 22 2" 26 2. 30 32 ·for forged or rolled speci.ens only. 

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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Page 7 ... e J1268 '-"&Qt 

"_1$ L IIIITS fOIl UNSH15220 Hardenability Band SAE/AISI 1522H 
S'EC I f ICAT 1011 ruRPOS[5 

I " I No I :Ii I 111' I 'E I Nil I I 0JO tlST_ • 0.17/0.25 SII1(ora : 1.00/1.50 0.16/0.3& 
Of .. IK. MU. ., .. 

I 50 01 

1.5 III 01 

2 01 32 ~ 01 rounds willi same as-quenclled -.Inches LOCATlOII II ROUIID !OUEICH 
2.5 lie 21 24 SURfACE IIllD ,-. 
3 '5 22 2. 3 4 3/~ RADIUS fROM CEITER VATER 

3.5 t2 21 Q.!i 1 1.5 2 2.5 3 3.5 4 CEITU OUEICH 

- 39 20 2 3 4 
_.5 31 

SURfACE IIllD - 1 5 2 2.5 3 ~5 4 3/" RADIUS fROM C'-ioiER OIL 
5 311 - .5 .5 2.5 3 3.5 CEITER QUOCH 

5.5 32 
8 , 10 -

1.5 21 -
80 

1 21 - III 
1.5 - - ~s • - -

~ 9 - - SO 
10 - - U 

12 - - "'4 ,. - - III 

" - - III 
Z4 
0 
II: 

~3 

::!30 
HEAT Tll[ATIIG 19ftIIAlUES III 

RECOIIM[IIOEO BY SAE ~2 
o_LlU 1100 Of U 

AUSTOI T IlE 1100 Of ~20 --
·for forged or rolled SDecia'fts only. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

DISTANCE FROM QUENCHED END - 'iIXTEENTHS OF AN INCH 

HAROIIESS Lilli TS fOR UNS H15240 Hardenability Band SAE/AISI 1524H 
SPEC I f ICAT ION PURPOSES I " I 

NO 

I 
Sj 

I 
Hi 

I 
G' 

I 
Me 

I I OJ' DISTAllCE h 0.11/0.26 1.25/1.15 0.1 &/0.3 ft SII1(Ons 
Of .. IK. 1Il1. . ... 

I 51 02 

1.5 09 02 
2 .. 38 ~ 01 rounds _ same os-quonched-.Inches LOCATION IN ROUIID IOUOCH 

2.5 01 3_ 2.....4. '''RfACE IIILD 

3 <5 29 
, ~ ~ 4 3/~ RADIUS fROM CEITER VATER 

3.5 03 25 1.5 1 1.5 2 2.5 :3 3.5 4 COTU IOUEIICH 

- 39 22 2. :3 4 SURfACE IIILD 
'.5 38 20 OJ 1 1.5 2 2.5 3 3.5 4 3/iJ RADIUS fROM ~~ OIL 
5 35 - 1.5 1.5 2 2:5 3 3.5 COTER QUElCH 

5.5 30. - 8 
6 32 -

6.5 30 -
80 

7 29 - III 
1.5 21 - ~s 
8 27 - U 
9 26 - ", 

SO 
I. 25 - U 

12 23 - "'4 ,. 22 - ", 

16 III 
%40 
0 
II: 
<3 
X 

::! 30 
HEAT TREATlIC> IDftItATUAES '" REC_NDED 8Y SAE ~2 
'.ORMALI ZE 1650 Of -

U 
AUSTEN IT lIE 1600 Of ~ 20 

-For forgea or rolled specilllens only. 2 4 6 • 10 12 14 16 18 20 22 24 26 2. 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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J1268 SA.E 
® Page 8 

"'RIMlESS LIMI TS FOR UNS H15260 Hardenability Band SAE/AISI 1526H 
SPECIF ICATION PURPOSES 

! 
C 

I 
Mn 

I O.l~:O." I. NI 
c' 

! 
Mo I I 

0JO DISTAIC( ! I 0.21/0.30 1.00/1.50 1 : SIITtOTNS 
OF • IICI IlAl. Mil. 

I 53 00 

I.~ 50 02 

2 '9 38 Diameters of rounds with same .. ..qu.nch .. h.rdnea. inches LOCATION IN ROUND nllENCH 
2.5 07 33 24 SURF.~ MILO 

3 116 26 1 2 3 4 3/~ RADIUS FROM CENTER lIUER 

3.5 '2 25 .5 1 1.5 2 2.5 3 305 4 CENTER OUENCH 

• 39 21 
2 3 4 SURF~.l<L 

37 20 
MILO .. ~ 2.5 3 3.5 4 1.5 2 3/" RADIUS FROM CENTER OIL 

5 33 I)b In 2 2.5 3 3.ll CENTER QUENCH 

~.5 31 - e 
6 30 -

6.5 28 - eo 
7 27 -

'" 7.~ 26 - ~55 
.-

8 26 - U 
9 2_ - III 

50 
10 2' - U 

12 23 - "'4 .. - '" 16 - - '" Z40 
a 
a: 
~3 

:::: 30 
IEAT TREATlIG T9ftRATUAES '" RECOMMENDED 8Y SAE ~2 
·NORMAlIZE 1650 Of --

U 
AUSTENITIZE 1600 Of ~20 -

·for forgea or rolleo 5peciilJlens only. 2 4 6 • 10 12 14 16 I. 20 22 24 26 2. 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

"'RIMlESS LIMITS fOR UNS H15410 Hardenability Band SAE/AISI 1541H 
SPEC I F I CAT I ON PURPOSES 

! 
C 

~ I 
Si 

I 
Ni 

I 
lOr 

I 
Mo 

i I 0J O DIST.CE I I 
SIITtElTNS 0.35/0.05 OH/ • .36 
OF • lItH 1lA1. Nil. ~.75 

I 

I 
60 53 

1.5 59 52 
2 59 50 Diameters of rounds with same n-quenched hardness, inches LOCATION IN ROUND I nllENCH 

2.~ I 58 07 24 -~~ MilO 

3 57 " 1 2 3 4 3/" RAO I US FROM CENTER lIUER 

3.5 I 5& 0' 
I ().5 1 1.5 2 2:5 3 3.5 4 CENTER IOUENCH 

• I 5~ 38 

I .. ~ I ~3 3~ 
1 2 3 4 _______ SI!.R~ MILO 

1 

Oot 1 1.5 2 2.5 3 3.54-- 3/" RADIUS..!R0!4~ OIL 
~ 52 32 15 In 2 2.5 3 3.5 ~_C!"T_ER QUEN~ 
~.~ 50 29 

6 I 

'" 27 
II!J 

6.~ i 116 26 eo 
I 7 o. 25 

'" 7.~ 
., n ~5 I 39 23 

U 
9 3~ 23 III 

50 
10 

I 
33 22 U 

12 32 21 
"'4 .. 31 20 '" 16 30 - ... 
%4 

I 0 

I a: 
I ~3 
I 
i 

:::: 30 
HEAT TREATlIG T9ftRATUAES I '" RECIMIENDEO 8Y SAE ~2 
·NORMAlIZE 1600 Of U 

AUSTEN I TlZE 1550 Of ~ 20 
·For forged or rolled speci.ens onl,. 2 4 6 • 10 12 14 16 I. 20 22 24 26 2. 30 32 

DISTANCE FROM QUENCHED END -SIXTEENTHS Of AN INCH 
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Page 9 .... e 
.... l1li J1268 

UNS H15211 Hardenability Band SAEtAISI 15B21H 
HARDIESS LIMITS fOR 

S'EClfICATIDI PURPOSES C Mn Si Ni c, B--T~ 
"J" IIST_ • 0_1011-20 I "-16/0.3' I I 0.0005/ I 
IIITE01l1 0.17/0.20 0.003 
Of AI IICI NAI. Mil. 

I .. .. 
I.S .. .. 
2 07 to Diameters of rounds with same as-quenched hardn ... inches LOCATlOli IN ROIIID I QUENCH 

2.S 07 39 24 SURfACE MILD ,- ---- , ..2.. ~ 4 3'~ RAD I us fROM CUTER WATU 
3 '16 38 I QUENCH [).~ , I!) Z ZoO ~ 3.5 4 CEITEI 

3.S os 36 
0 .. 30 t Z -~ 4 SURfACE MILD 

O.S ! 02 23 O. 1 !)Z Z.~ .3 3.5 4 'Ii RADIUS fRDM CENTER DIL 

S I to 20 l~ 1.0 !) 3_ ~t5 CENTER QUENCH 

S.S 38 - e5 
• 3S -

6.S 32 - 60 
7 27 ... 

7.S 22 ~~ 
8 20 U 
9 - III ~O 1----------1----
I. - - U 

12 - - "'4 
I. - - '" 16 - 1- ... 

Z40 
0 
a: 
~3 :z: 

i j30 
MEAT TlIEATlIIi TBftRATIHS ... 

RECDMMiNDED BY SAE ~2 
"NORMAL IZE 1700 of U 

AUSTENITIZE 1700 of ~ 20 16 16 20 22 24 26 21 30 32 
forged or rolled speci.ens onl"oJ 2 4 6 1 10 12 14 

·for DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

UNS H15281 HARDENABILITY BAND SAE/AISI 15B28H 

"J" DISTANCE HRC %C %Mn %Si %Ni %Cr %Mo % B 
SIXTEENTHS 

MAX. MIN. 0.0005/ OF AN INCH 0.25/0.34 1.00/1.50 0.15/0.35 -- -- -- 0.003 
1 53 47 
2 53 47 
3 52 46 
4 51 45 

5 51 42 
6 50 32 APPRDX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH 
7 49 25 2 4 SURFACE 
8 48 21 MilO 

1 2 3 4 3/4 RADIUS FROM CENTER WATER 

0.5 1 1.5 2 2.5 3 3.5 4 CENTER 
QUENCH 

9 46 20 
10 43 -- I 2 3 4 SURFACE 

MILD 
11 40 -- 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER OIL 
12 37 -- 0.5 1 1.5 2 2.5 3 3.5 CENTER 

QUENCH 

13 34 65 -- ---- f----
14 31 --IS 30 -- '" 60 

..J 16 29 -- ... -- -- --() 55 Ul 

18 27 -- () 

20 25 -- Ul 50 Ul 1= 22 25 -- '" z 24 24 -- c 45 II: ... -- -
~- ---i= 26 J: - r---=-23 --28 ..J 40 c::-- -- - - r--22 -- ..J - .- --30 ... --'-

32 
21 -- ;t 35 
20 

,. - r-- --- () 

0 --
HEAT TREATING TEMPERATURES II: 30 

RECOMMENDED BY SAE -'" k-- - f--- -- .-

--
25 *NORMALIZE 1650 of 

AUSTENITIZE 1600 OF 
20 

*For forved or rolled specimens only 2 4 6 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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e.~ 

J1268 .-...&'® Page 10 

HARDNESS LIMITS FOR UNS iHS301 HARDENABILITY BAND SAE/AISI 15B30H 
SPECIFICATION PURPOSES 

"JII DISTANCE HRC %C %Mn %Si %Ni %Cr D'{'Mo % B 
SIXTEENTHS 

MAX. MIN. 0.0005/ OF AN INCH 0.27/0.35 0.70/1.20 0.15/0.35 -- -- -- 0.003 
1 55 4B 
2 53 47 
3 52 46 
4 51 44 

5 50 32 
6 48 22 APPROX. OIA. OF ROUNOS WITH SAME AS-QUENCHED HRC. in. LOCATION IN ROUND QUENCH 
7 43 20 2 4 SURFACE 
8 38 -- MILD 

I 2 3 4 3/4 RAOIUS FROM CENTER WATER 

0.5 I 1.5 2 2.5 3 3.5 4 CENTER 
QUENCH 

9 33 --
10 29 -- I 2 3 4 SURFACE 

MILO 11 27 -- 0.5 I 1.5 2 2.5 3 3.5 4 3/4 RAOIUS FROM CENTER OIL 
12 26 -- 0.5 I 1.5 2 2.5 3 3.5 CENTER 

QUENCH 

13 25 -- 65 

14 24 --
15 23 -- '" 60 
16 22 ..J -- ... 

<> 55 '" 18 20 -- <> -

20 -- -- '" 50 re-' 
'" 22 '" 24 z 
0 45 II:: ... 

26 :z: -
28 ..J 40 --..J 
30 '" 32 

,. 
35 

'" <> 
0 

HEAT TREATING TEMPERATURES II:: 30 
RECOMMENDED BY SAE 

*NORMALIZE 1650 OF 25 

AUSTENITIZE 1600 ·F 

*For forlled or rolled specimens only 
20 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

HAIIIIIESS LIMITS FOIl UNS H15351 Hardenability Band SAE/AISI 15B35H 
SPECIFICATlIIII 'UlPOSES I C I Mn I Si \ 

Ni 

\ 

lOr 

\ 

Mo 

\ 9 .~. DlITMC( I N 
IUTUllTNI , IIU. I Nil. 

0.1I/0.1t 0.70/1.211 OH/O.a; 
OFAlI_ 

I 

I 
58 

I 

51 -Contains 0.0005-0.003% boron. 

2 51 50 
I 55 .. Di.mael'1 of rounds with sam. aHluenched hard.,... inches LOCATlOII IN ROUIID • CIII£!!t!t , 51 " 24 SURFACE MILO 

I I 
• 1 z ~ 4 3/11 RAD I US F_ CEITER WATER 

5 5. IQIlER~H 51 21 l!) 1 1.0 Z 2.0 ~ 3D -"L CEITER 
I 

! 0/7 n 2 ~ 4 SUIIFACE MILD 

• I " H [).: .:l 2 Z.:l ~ ~ -'t 3/11 RADIUS F_ CUnR OIL 

• - - l~ .0 2 20 ~ ~.o CUTER OUEI~ 

10 10 211 8 

" - -
12 27 -

80 
II I - - .. 
" I 

21 

I 
- ~5 

15 - - U 
II I 25 - ., 50 

II - - U 

20 n - "4 
U - - ., 
n 22 - .. 

%40 
21 - - 0 

II: 
21 20 -

" 3 10 - - :z: 
II - - j30 

HEAT Tll£ATlIG 19ftItAlUIIES .. 
RECOIMIO£O IY SA[ ~2 

·_LIZ[ .100 OF U I--
AUSn.1T I Z£ 1550 DF ~20 

2 4 & • 10 12 14 1& Ie 20 22 24 26 2. 30 32 
-For for Old or rolled .pecleens on I,. DISTANCE "ROM QUENCHED END -SIXTEENTHS OF AN INCH 
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Page 11 

N_SS L "" rs '011 
SP£C"'CAT,OII 'U~I'OSfS 

o~o ,,,,_ • SIITtn"" 
Of .. IIICII -. 1i.1. 

I Y so 
I 51 so , SS .. 
0 so .. 
S U OJ 

• S7 17 
1 SI ., 
• so H 

• 
10 os 12 

" -
II .. 21 

" I, U 20 
IS 

" 21 -
II 

2C :l1 
22 
10 2S 

H 

• 23 
JO - -
J2 

HUT TIIUT lie; TDftIlATIJIIfS 
O(COtMNOfD BY SAf 

-IIOIIIIMAL 11£ I eGO Of 

IUST(JtI T IIF :SSO 0, 
·ro, forged or roll eCl IPeci.ens ani),. 

MAI.EIS L IMI rs '0. 
SPEC " .CAT •• 'Ull'05fS 

oJ" D"IlIef • SIITU.TlI 
0' AI 11(' .... M" • 

I 
iO IJ 

J " \l 
J I' II 

• \I II 

S \I II • II SO 
7 II ., 
• \6 .. 
• II .. 

to II 11 

" It II 
.1 II II 

II II It 
to II 11 
.S SO n 

" 
I' 11 

II Ii 11 
10 II II 
II 19 II 
II • I: 

It 14 ~ 
II II 
10 i li 
II JI 

IIlAI rlllllNG 1E.'IIAfUlIS 
II COII.llrOlD I' SAl 

°ilOllll&\I/I I. 0, 
1115'11"111 1111 0, .......... _--.., 

J1268 

UNS H15371 
i C i Mo 

Hardenability Band SAE/AISI15B37H 

I $. 
i H. i Cr i Mo : 

: 0.30/0.11 I I.CIO/I.SO 
! t 

U.I b /0.3b 
I 

*Contains 0.0005-0.003% boron. 

-~-III 

~ 5 •. _ 
V . 

I . 

--~ 

r-.., 50~ --­
V -- r-... ... _= 1-.' :=-+ __ I-.'':'':::''::-=~ 

=:.-=-s. :- - ·C. - . I--:::-=~~=J:..C. "'4 --.--~ 

:: F:-":~:· ~ 

%40 
o 
II: 
C3 

.-r-~-::~"":::'- ._'- '':-.=::~= 

t--
X .~. 

... 
j 3°F=F _ --!---

r-- -== -~ ~I:=--= =~.'-""'" =2 .- t-

g I:=:;:::~-= ~I- --I-

.- '-';'" ~.-

--I---

.. -

F-"-t-­

--1--

--r--

.I--~'--

... = 

DISTANCE fRO .... QUENCHED END -$lxrEE"'THS CW A'" ''''CH 

UNS H15411 Hardenability Band SAE/AISI 15B41H 

I 0.35~0.4511.2~;'·751 0 .1~:O'1i I ". f Gr ) Mg I : I 
*Contains 0.0005-0.003% boron. 

Diamlt.1'1 of rounds with .. me n-qu.nched hnn ... inch. LOC'''. " IKIIIID laUIICN 

124 SUI"CE MILO 

2 " 4 3/_ RAOIUS ,_ CUTU WATEI m, , H, ? ?~ 3 3.5 4 CElTEI OUlleM 

2 3 4 SUR' ACE MILO 

101 1 1~ ? 2.5 3 ~ ~ .4 WII RAOIU5 ,- ~ ..... OIL 
0.5 1.n . .iI:! ~.!) 3 3l: UITU ourlCM 

:.':: 1-'-- . 
.1--.- ~-:: t-• 

6 

- _. .. - .::-= 1-.- - ~. I-'-
~ . .... -l- .. -0 

.~ ~-
--I-- ~. - t-. 

-
-.... _._. - .-. ~-'I- - = 

- I---~ ~--
.-

t--
0 

~ ~. t::= I=~ ~ 
~. - f- .. .:-- c-=- 1-- .. ---' ..... r-'-

- . -- -.- -
~ 1=' 

~ -- :.:-.: ~. ~ . . .:.. .. - ."" I- .~ F:-' f== O~ - .-.. f'ito..-
t--

- I----
~I-. 

0 --_. --I-- -- f--. f--. 
-I---

- ~I-
.- .. = t-+-~ -

0 
2 4 6 • 10 12 14 16 II 20 22 24 26 2. 30 .l2 

DISTANCE 'RO'" QUENCHED END -SlltT££lfTHS OF Alf IlfCH 
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J1268 

"' ... US lIl1.TS Foa 
SPEC.F .CATIO!! PUll'OSES 

-:;I:U~= I 

., • 'ICI MI. 

I 
/ 
I • 
S • 1 
I 

! 
.0 
II 
./ 

.1 

•• .\ 
Ii 

.. 
/0 
12 
/. 

16 
/I 
10 
12 

II 
6/ 
6/ 

" 
10 
S9 
sa 
SI 

16 
SS 
Sl 
S. 

.. 

.S 

•• II 

10 
1/ 
II 
10 

NEIT TIUTlIIG JlMro:ltATUIIIS 
IICDMMIIIOID " SAl 

·101 ..... 11 liGO ., 
IUSTI.lTIli ISSG ., 

",IIDIIfS5 L 1M I TS FOIl 
SPECIF ICATI.,. PURPOSES 

...... ~. "STIICE • SlmOTl .. 
Mil· 

M.I. 

16 
16 
SS 
so 

Sl 
S/ 
./ 
10 

I' 
10 
/9 
/I 

/1 
/1 
16 
16 

IS 
/. 
13 
// 

/i 
/0 

110\1. _Of .1_ -- f--------
I . 6:1 

2 . 10 

J - 10 , - 10 
f-- - --

5 6\ 59 

• 65 51 
7 60 57 

• '" 52 ----------- - - - -----
f 6" "3 

ID 63 39 I' 63 J7 
II 63 3'. 

1---- --- - . ------1-------
13 62 35 

" 15 
18 

-------
" zo 
21 
2' 

21 

• 
SO 
J2 

62 lit 

61 J] 

6C 33 
---- -1------

58 32 
r,.. 31 

.. 8 lO 

"3 30 ---------
'10 ~9 

37 28 
27 
26 

lEiT TlEiTlIli TDftItATUIIES 
RECO .. IIUDfD 8Y S'E 

·MOlIIIlLllE IWIII OF 
AU$ TE NIT IlE ISSG OF 

·For forged or roll_:2 ,peel.e"s ~r J. 

Page 12 

UNS H15481 Hardenability Band SAE/AISI 15B48H 

I 0.43~0.5311.!~1.50 I o.!~:O.H I H. I Cr I Mo I B 

* 
-Contains 0.0005-0.003% boron. 

Diametan of rounds with same .... quenched hard ...... inches LOCAY 1011 .1 "'0 011(11(" 

24 SUIF'C[ "'LD 
, ... 3 4 '" RADIUS ,_ CEITER WUfI 

0.0 1 1.0 2 2.5 3 3.5 4 CEiTEI QUlICH 

L ~ SUIFACE "ILD 

1 .. l;Lli 2.5:3 3.5 4 '" AlDIUS F_COTU OIL 
LJ_O _ - • 1.:) .. 0 ~ 3.0 ClITEI QUElCH 

• 
10 

'" to 

"'4 

'" .. 
%4 
o 
It 

~J 

jJ .. 
~2 

-----
-- =1- _r:..:...~ -~ r--

-- --I--

-

._-­
.-

--- --
--- t--:-:-

-

-_. 

r-:-:::: 
--
~= 

----
:-=c-

--
.-=:= 

- ----,....---
12 

I 4 • • 10 II 14 16 II 20 22 24 21 'I 30 32 
DIS'ANC:E '"0 ... QUENCHED END - SIXTEENTHS Of AN INCH 

UNS H15621 Hardenability Band 

~ D.s'iC.67 ~ o.oo/ •• so I ' I MD I lii 
: 0.110/0.10 I ~i I 

-Contains 0.0005-0.003% boron. 

-f---
60 

III 

~ S f---­

~ 
'" S0l--=:-. 

1--. 

:: 4 r-+-
III 
%4 
o 
lit 
.3 
% 

:: 30 .. :2 
'" 

--

SAE/AISI 15B62H 

" I Mo I • 

-1-- r-

I 

~ 20 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
DlSTANC:E FRO'" ~UENCHED END -- SIl(TEENTHS Of AN INCH 
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Page 13 

HARDIIESS LIM I TS FOR 
SPECifiCATION PURPOSES 

"." DISTAIICE 1330 " 
SllTfU'.S 

IIU HIN OF All 11(1 

I !Ie 
2 !Ie 
3 55 
0 

~-.--~-

_53 

S 52 

• 50 
7 118 

• ~5 ._._-

9 1i3 
10 ~2 

" liD 
12 311 

13 38 

" 37 

IS 38 
16 35 

II ~ 

20 33 
22 32 
20 31 

21 31 
a 31 
30 30 
12 30 

HEAT TREATING IDftRATlJRES 

RECOMMENDED BY SAE 
"NORNALIZE 1850 OF 

AUSTENITIZE 1&00 OF 

~II 

~7 

~-~O 
35 
31 

28 
28 

25 
23 
22 
21 

20 
-
-
-
--

-
-
-
-
-
-
-

·For forgeG or rolled speci.ens only. 

HARDIIESS liMITS FOR 
SPECIFICATION PURPOSES 

"." DISTAIIU 1335 • 
SIITEElITOS 
OF All lOCO IIU I 1110 

I 58 51 
2 57 lill 

I !Ie 117 

• S5 II~ 

S 511 
I 

38 

• 52 311 

7 50 31 

• 118 28 

• l1li 27 

10 lill 28 

" 1i2 25 

12 -I 211 

II liD 23 

" 311 22 

15 38 22 
16 37 21 

" 35 20 
20 ~ -
22 33 -
20 32 -
21 31 -
a 31 -
30 30 -
12 30 -

HEAT TREATING IDftRAT\JRES 

RECONNENOEO 8Y SAE 
"NORMALIZE 1800 OF 

AUSTEN I TI ZE 1~5O OF 

·For forged or rolled spec I_ens on I y. 

J1268 

UNS H13300 Hardenability Band SAE/AISI 1330H 

I 
c T~ Mn-+ __ Si I =+= I -+=--' 

~.2~7.3~d_1.4S~~~551_D.l&f_O·3S.~_~~_~ __ l~J 

III 

~ !I!I 
U 

'" !l0 
U 

"'4 

'" III 
Z40 
o 
a: 
< 3 :z: 

j 30 
III 

~ 2!1 
U 

~ 20 

60 
III 

~!I 

~ !l0 
U 

"'4 

'" III 
Z4 
o 
a: 
~ 3 

j3 
III 

~2 
U 

~2 

Diameters of rounds with sam. as-quonched hardness. inches lOCATION IN ROUND QUENCH 

24 SURFACE MILO 

1 2 3 4 3/11 RADIUS FROM CENTER WATER 

lO .0 2 2.0 3 3..5 4 CENTER OUENCH 

-..-.! 2 3 4 SUR~<;L NIlO 
U:} 1 15 2 2:5 3 3.0 4 3/11 RADIUS FROM CENTER Oil 

Q.ti 1.0 2 '~.5 3 3..5 ~ CENTER QUENCH 

2 4 6 II 10 12 I4l 16 III 20 22 24 26 211 30 32 
DISTANCE FROM QUENCHED END -SIXTEENTHS Of AN INCH 

UNS H13350 Hardenability Band SAE/AISI1335H 

1.-----,.32~.----.-. 1--=-1.4~-'-1 -=-Si ~I ~I ~I--=T-~ 
. /.38. / 2.05. 0.16 fO.30....L ___ .....I.. ___ ......l. ___ ~_L. __ ~_...J 

Diameters of rounds with same as-quenched hardnns. inches lOCAfIDII IN ROUND I QUENCH 

,24 
~ 
1.0 

SURFACE MILO 

~2 3 4 3/11 RADIUS FROM CENTER WATER 

1.0 2 2.0 3 3.0 4 CENTER IOUENCH 

2 
1 

1.0 

3 4 SURFACE MilO 
.5 2 2..5 3 3.5 4 3/11 RADIUS FROM CENTER OIL 

1.0 ~ 2.5 3 . 3;5 CENTER QUENCH 

2 4 6 II 10 12 14 16 III 20 22 24 26 28 30 32 
DISTANCE FROM QUo.CHED END -SiXTEENTHS Of AN INCH 
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J1268 
... e 
~® Page 14 

HARDNESS LIMITS fOR 
UNSH13400 Hardenability Band SAE/AISI1340H 

SPEC I f I CAT I ON PURPOSES 

I C 

I 
Mn 

I 
Si 

I I I I I "J" DISTMC( 13110 " .37/ I.4X 0.16/0.35 SUTEEIT"S 2.05 Of AI IIC" IlAI Nil / .44 

I eo 53 
2 eo 52 

3 59 51 Diameters of rounds with same as-quenched hardness. inches LOCATION IN ROUIID illlJlli!t , 58 ~9 124 SURfACE MILD 

5 57 lie 2 ~ ~ 3/~ RADIUS fROM CENTER WATER 

I !Ie ~O lClo .0 Z 2.0 ~ ~.O 4 CENTER I QUENCH 

7 55 35 1 2 3 4 SURfACE MILD 
I 511 33 O.f 1 1.5 2 2.5 3 3.0 ~ 3/11 RADIUS fROM CENTER OIL 
9 52 31 D.5 1.5 2 20 ~ ;j.o CENTER OUENCH 

10 51 29 e$ 
II 50 28 
12 118 27 

eo 
13 lie 28 

III 

" " 25 ~$ 
15 112 25 

V 
16 _I 211 '" !to 
II 39 23 V 

20 38 23 III. 
22 37 22 '" 
" 38 22 III 

Z40 
21 38 21 Q 

21 35 21 
a: 

30 3~ 20 :3 

J2 - 20 j 30 
I£AT TREAT! NG TDftRAlIJIIES III 

RECONNENDED BY SAE ~2 
"NORMAL IZE leoO Of v 
AUSTUlTllE 1550 Of i 20 

-For forged or rolled .peel.ens only. 2 4 e • 10 I~ 14 16 !..·SIX~~E~fHS2~ ~: I:!H 30 
32 

DISTANCE fROM QUENCHED END 

HARDNESS LIM I TS fOR UNS H13450 Hardenability Band SAE/AISI 1345H 
SPEC I F ICAT ION PURPOSES 

FY:r~%-J ---S~~-f 
-Cr 

I 
Mo 

I ] "J" DISTMCE 1345 N 
S1XTEUTMS 
OF All 'Ie" MAl. WUI. I 49 2.05 0.16 /°_.3_'__ _ , 

63 '6 
2 63 '6 
3 62 .. Diameters of rounds wrth same as-quanched hardness. inches LOCATION IH ROUND QUENCH 
4 61 .. 2~ SURfACE MILD f---- --~ 1----- -----

1 2 3 4 , 61 ,/ 3/11 RADIUS FROM CENTER WATER 

6 60 44 10.5 J.5 2 2.5 3 3.5 4 CENTER QUENCH 
7 60 38 

2 ~ ~ 
5' 

SURFACE MILD 
8 30 

~.5_ ] ].5 2 2.5 ~ 3.0 4 3/1i RADIUS FRON-J.=~ OIL -~------ ---- . - ----
• '8 33 1.5 1.5 2 2.5 3 3.5 CENTER QUEN~ 

.0 57 32 

" 56 3. e$ 
.2 55 30 

1---------r- -_ .. -- eo 
.3 54 2. 

'" .4 53 2' ~ !t$ 
.5 52 28 

V 
'6 5' 28 III 

-- - -~- so 
18 4' 27 U 

20 48 27 til. 
22 47 2. III 
24 46 26 III 

------ Z40 
26 '5 25 Q 

28 45 25 
a: 
<3 

30 '5 24 :I: 
32 45 2' j 30 

HEAT TREATING IDf'£RAllJRES ... 
RECONNENDED BY SAE ~2 

"NORMALIZE OF 
V 

AUSTEN I T IlE OF i 20 
-For forged or rolled speci.ens onl,/. 2 • 6 II 10 I~ 14 16 III 20 22 24 26 2. 30 32 

DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 
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Page 15 SAE® J1268 

UNS H40270 Hardenability Band SAE/AISI4027H 
-- UNS H40280· Hardenability Band SAE/AISI 4028H* HAIDIIESS LIMITS fOR 

SPECifiCATION PURPOSES 

f4~:~f:;.~l~·l~;o.n 1- 1 1·2O~ I 1 
-'j. '-Disfiiii:( - . - . __ .----

002111 , 00210 
SIITUITIS -_ . 
Of AI lOCI ... .,1 

• 52 U5 ·SULPHUR CONTENT 0.035 0.050 
2 50 UO 
3 116 3' Diameters of round. with same as-quenched hard,... inches LOCATlOII 11_0 _.I!t.H 
0 110 25 

~.!!~~-- 4 
SOlfACE MILD 

s 3U n 3/U RADIUS f_ CUTEI WATU 

I 30 20 .5 - 1.5 2 2.5 3 3.5 4 CEITER QUElCH 

7 28 - , 2 3 ..i.-• 26 - SORfaCE MILD 
~RADliisJRoM C~~ ""O.50.~_1f- ~f.O _2~~-S3--,-6. 3 it 3:5 Oil , 25 - CEITU QUElCH 

10 2~ -.. 2U - liS 

12 23 -
60 

'3 23 -

" 22 - III 

.s 22 - ~ S f--

" 21 - U 
III 

',U SO 
II 2' -
20 20 - III .. 
22 - - III 
2t - - III 

Z40 
H - - Q 

a - - II: 

30 - - ~ 3 

32 - -

IIUT TREaTING TOftRAl\IIIES 
j30 
III 

RECOMMENDED IT SAE ~2 ·IORMALIZE 11150 Of U 
AUSTUITIZE leoo Of ~20 

·for forged or rolled apecl_ens only. 2 4 6 • 10 12 I .. 16 I. 20 22 24 26 2. 30 32 
DISTANCE fROM QUENCHED END - SIXTEENTHS Of' AN INCH 

HAROIIESS LIMITS fOIl UNSH40320 Hardenability Band SAE/AISI 4032H 
SPEClflCATIDil PURPOSES 

I c r-- Mn I 0'U~0'351 I ! 
M. 

I ~ -,r DIITAICI OoU. .20 ~ "ITEfITIS 
~I 

.~.~ 
_.!!~IOC. .,1 .35 1.00 .30 

• 57 50 
2 511 _5 
3 51 311 Dilmeten of rounds with same as-quench .. herd,..., inches LOCATlOII II ...... n I ... r"". 
0 lie 211 lZ.§. SOlfACE MILD 
5 311 25 Z 3 4 3/_ IADIUS f_ CEITER WATER 
I 3_ 23 ~ 1.5 Z Z.5 3 3..5 4 CEIlER I QUElCH 
7 31 22 
I 211 21 Z ~ 4 SORfACE MILD , 28 20 

Q.l , 1.5 2 iiI:.o ~ ~.5 4 11& RADIUS f_ Cilnl Oil 
0.0 1.5 Z 2.5 3 3.'5 CEITER QUEIICI! 

10 28 -.. 28 - II 

12 25 -
60 

'3 2_ -

" 2_ - III 

15 23 - ~S 
II 23 - U 

III 
50 .. 23 - U 

20 22 -
III" 

22 22 - III 
2t 21 - III 

Z40 
H 21 - Q 

a 20 - II: 

30 - - ~3 
32 - -

j30 
IIUT TREATING TOftRAl\IIIES III 

RECOMMENDED BY SA[ ~2 
·IORMALIZE 1150 Of U 
aUSH N I TI ZE 1100 Of ~2 

·For forged or rolleo IPeci.ens onl,_ 2 .- 6 'I!. I 14 I. I. _~IIU _24 26 !.!~, ~O 32 
DISTANCE fROM QUENCHED END -SIXTEENTHS OfF AN INCIt 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

8_
19

88
02

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


J1268 ~I"e 
...... ® Page 16 

SAE/AISI 4037H 
HARDIIESS LIM I TS FOW UNS H40370 Hardenability Band 

SPEC I F ICAT IDII PURPOSES 

I C 

I ·~.ool 
51 

! ! ! .2O~ ! ~ "J" OISTMCE '037 • .3~ o .H/0.3 [, SUTEuns 
Of U IICII HAl .,1 I .41 

I 511 52 
2 57 118 , 511 _2 Oi_meters of rounds wnh sam. n-quenched hardnes. inches LOCA TI DII II IIOUIID Int'_ICH' , 51 35 24 SURFACE MILD 

5 1111 3D 1 2 3 4 3/11 RAD I US FIOM CElTER WATER 

I 38 211 0.5 1 1.5 2 2.5 3 3.1) 4 CUTU OUOCH 

7 311 23 ~ 2 3 4 SURFACE 
32 22 

MILD • :>.; .1) 2 2.1) 3 .3.1) 4 3'" RADIUS FIOM CEIT-R OIL 

• 30 21 .1) 1.5 ~ 25 3 3.5 COTER OUUCH 
10 211 20 8 
II 28 -
12 27 -

80 
13 21 - ... 
10 21 - ~S 15 211 - U 
15 28 - III 

SO 
I. 28 - U 

20 28 - "'4 
22 28 - III 

2' 2_ - ... 

I 

Z40 
2. 2. - Q 

a 2. - a: 
.3 

30 23 - % 
12 23 -

:::: 30 
HEAT TREATlIG TEMPERA1URES III 

RECOMMENDED BT SAE ~2 
"NOIIMAlI ZE I_ OF 

U 
AUSTEN IT I ZE 1550 OF ~ 20 

·for forged or rolled speci.ens on I,.. 2 4 6 II 10 12 14 16 III 20 22 24 26 211 30 32 
OISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

HARDIIESS LIMITS FOR 
UNSH40420 Hardenability Band SAE/AISI4042H 

SPEC I F ICAT ION PURPOSES 

I .39~ I Mp I 5i 

! I ! 
Mo 

1 I "J' DlSlUCE '10'2 " .20 ,/ 
SllTEUlHS .60/. 0.1 ~ 10 .36 

DF U IICH HAl Mil .46 1.00 ,.30 

I 82 55 
2 eo 52 
3 511 lie Diameurs of rounds with same as-quenched hardnea, inches LOCATION IN IIOUIID I ftbENCH , 55 110 124 SURFACE MILD 

5 50 33 1 2 3 4 3/11 R'ADIUS FIOM CENTER WATER 

I 115 28 10.5 1 1.5 2 2.5 3 3.5 4 CEITU IOUENCH 

7 311 27 ] 2. 3 4 • 38 211 
SURFACE MILD 

1 .1) 2 215 3 3.54 3'" RADIUS FROM CUm OIL 
9 3lI 25 '.:> 1.1) ii: :.5 3 ~ CEITER OUENCH 

10 33 2_ 

" 32 211 11.5 

12 31 23 
80 

13 30 23 ... 
10 30 23 tss 15 211 22 
15 28 22 

U 
III 

SO 
18 28 22 U 

20 28 21 
"'4 

22 28 20 III 
ZO 27 20 ... 

Z40 
2. 27 - Q 

a 27 - a: 
.3 

30 211 - % 
32 211 , 

:::: 30 
HEAT TREATlIG TEMPERA1URES ... 

RECOMMENDED IT SA( ~2 
"NORMALIZE I_ OF 

U 
AUS TEN I TI ZE 1550 OF ~ 20 

·For forged or rolled specilae:'\s onl,/. 2 4 6 II 10 12 14 16 III 20 22 24 26 211 30 l2 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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Page 17 

HARONESS LIMITS fOR 
SPEClf ICATION PURPOSES 

I 8~ I 57 

2 , 82 I' 55 
3 teo 501 

r-----°~ ___ ~'----~~_11,------2--~1 
~ 55 35 

~ I ;~ i : 
8 ~3 28 

9 I ~ ! 28 

10 38 27 
II ,37 28 

~ _____ 12 ___ -+: ____ 3_5_-+-~ ___ 

:: \' :: \' ~; 
I~ 33 25 
16 i 32 i 2!i 

~---18----+1,---3-1-1 
ZO I 30 

!! ! : 1 
26 ! 30 ! 
21 I 29 I 

JI) 28 1 

32 I 28 i 
HEAT TREATING IDftRATURES 

RECOMMENDED BY SAE 
'NORMAl! ZE 1600 Of 
AUSTENITIZE 1i60 Of 

2_ 
23 
23 

22 
22 
21 
21 

-For foroed or rolleo specillens only. 

HARONESS LIMITS fOIl 
SPECifiCATION PURPOSES 

'J'D!ST_ 0111 " IIITtOnS 
MAl Nil Of All liICII 

I 118 -I 
2 118 38 
S III 27 , 311 21 

5 31 20 

• 28 -
7 27 -
• 28 -
• 211 -

ID 21 -
II 22 -
12 21 -
II 21 -
" 20 -
15 - -
" - -.. - -
ZO - -
22 - -
2'1 - -
H - -
a - -
3D - -
J2 - -

HEAT TNEATlIIG IDftRATURES 
RECOMMENDED BY SA[ 

'NORMALIZE 17DD Of 

AUSTEN IT lIE 17DD Of 

·for forged or rolled specl.ens 01'11'1. 

J1268 

Diameters of rounds with same as-quenched hardness, inches LOCATION IN IIOUID Jll/fNCH 
124 __ SURfACE MILD 

1 a 3 4 3/~ RAD I US fROM CENTER WATER 

0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH 

2 3 4 SURfACE MILO 
1.5 2 2.5 3 3.5 4 3/11 RADIUS fROM CENTER OIL 

J,5 1.5 2 2,.5 3 3.5 CENTER QUENCH 

60 

'" ;, 55t-1".,--
u 
III 50 
U 

1114 
III 

'" %40 
o 
a: 
< 3 
X 

j 30 
... 
~ 25 
U 

~ 20 

60 

'" ;, 55 

~ 50 
U 

"'4 
III .. 
Z40 
o 
a: 
~3 

j30 .. 
~ 25 
u 
i 20 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 
DISTANCE FROM QUENCHED END -SIXTEENTHS OF AN INCH 

30 32 

UNS H41180 Hardenability Band SAE/AISI4118H 
Mn - Si c, -Mo 

.17/ I 
/ .23 .!"/ 1.00 I 0 ." ,0 ·,,_-'-1 ___ -'-_·30----'..:;,6;:..,70=--'-_·0_':..,/.1':.:. 1.=.5_-'-1 ___ -' 

Diameters of rounds with same as-quenched hardness, inches LOCATION IN IIWIID QUEIICII 
124 SURfACE MILO 

2 .1 4 3/_ RAD I US f_ CENTER WATER 

~ 1 1.5 2 2.5 3 3.5 4 CEITER QUENCH 

1 2 3 4 SURfACE MILD 
o.~ ~1.5 2 2.5 3 3.5 4 III RADIUS f_ CENTER OIL 

It) ,t).t) .3 .3.ll CENTER QUElCH 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 ~ 32 
DISTANCE FROM QUENCHE D END - SIXTEENTHS OF AN INCH 
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J1268 ME, 
® Page 18 

IIARDII£SS lIMI TS fOR UNS H41300 Hardenability Band SAE/AISI413OH 
SPECifiCATION PURPOSES 

Fii~R--f- ~ ! 
c; I. E~ .~. DIST.Cf "30' SIITEDTHS I .2/';3 ' '~70 0.16/0.30 I ,75k·l~ 

OF. IICH HAl Mil .20 .25 

I !II 119 
2 55 1M! 
3 53 III! Oi_meters of rounds with same .. -quench .. hardn .. , incha LOCATION IN _0 OUEI!C!I 

• 51 38 ~4 SURFACE MILD 

5 119 311 1 2~ 4 3'" RADIUS fROll c:.~ WATER 

a 117 31 ..D.5 1 1.5 2 2.5 3 3.5 4 'CENTER OUENCII 

7 .... 211 1 ~ ~ 4 • Ill! 27 
SUIFACE MILD 

0.::1 !) Z 2.5 3 3. 4 '" RADIUS fROll CENTEI OIL 
9 110 2e 0.5 .~ :.~ 3 3.t» CENTEI QUEN~ 

10 38 2e 
II 38 25 e 

I 

12 35 2e 
eo 

13 311 I!II .. 311 211 
III 

15 33 23 ~s 
16 33 1!3 U 

III 
so 

II 32 1!2 U 

20 32 21 1114 
22 32 :i!O III 
H 31 .-=--- III 

Z40 
21 31 - 0 

21 30 - a: 
3D i 30 - ~3 
12 211 - j 30 

HUT TREATlIIG TEMPERATURES III 
RECOMMENDED BY SAE ~2 

·NORMALIZE 1650 Of 
U 

AUSTEN I TIlE 1600 Of ~ 20 
*Jor forged or rolled speci.ens onl'l. 2 4 6 e 10 12 14 16 la 20 22 24 26 2a 30 32 

DISTANCE FRO", QUENCHED END - SIXTEENTHS OF AN INCH 

"_E55 LIMITS fOl UNS H41350 Hardenability Band SAE/AISI4135H 
SPEC I f I CATI ON PURPOSES 

! .3; I ·-1 51 L I crft~~ .~. DIST_ OIn • 
IlITEOTlS 

.,., 1.00: 0.10 /0 ... --.--

Of. lOCI HAl Mil 
.7~~ .3' . 1.20 .25 

I !II 51 
2 !II 50 
S 57 l1li Di.meters of round. with .. me as-quenched hardn... inches LOCATION IN ROUIID 1 ""EMCII 

• !II 118 ,24 SURFACE MILD 

5 !II 117 1 ~ ~ " 3'" RADIUS fROll CENTER WATER 

• 55 115 I Q.5 1 .~ Z 2.5 3 3..5 4 CENTER IOUENCII 

7 5M 112 Z 3 4 SURfaCE • 53 110 
MILD 

( 1 .~ z ~3 "3.5 4 ~/~-RADius fROll~~ OIL 

• B2 38 D.5 1~ 2 .t» 3 3..5 C(NTER QUEMCH 
10 51 38 e 
II 50 311 
12 119 33 

60 
IS 118 32 

III .. 117 31 ~5 15 lie 30 
U 

16 liB 30 III = 50 
I' l1li 211 U 

20 I 112 
j 

28 "'4 
22 I III 1!7 '" H 110 I 1!7 III 

! 

Z4 
21 311 1!7 0 

21 38 2e a: 

38 I 2e "'3 
3D 

\ 

% 

12 37 2e j 30 
IIUT TREATlIIG TEMPERATURES III 

RECOMMENDED 8Y SAE ~2 
·NORMALllE 1100 Of 

U 
AUSTENITllE 1550 Of ~20 

·For forged or rolled speciaens ani,.. 2 4 6 II 10 12 14 16 III 20 22 24 26 211 30 32 
DISTANCE FROM QUENCHED END - SixTEENTHS OF AN INCH 
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Page 19 S4E lID J1268 

"_ESS LIMITS '011 
UNSH41370 Hardenability Band SAE/AISI4137H 

sr£CI'ICATtOll PURPOSES 

! 
C I Mn 

I 
51 

I I 
Cr 

I 
Me 

I ~ -.I- .IITMeI 0117 I .M/. .IIO/, 0.1 flfO.3f! .75~ .15~ 
111101111 
If .. IICI IlAI Mil .41 1.00 1.10 .25 

f-. 
I IMI • 2 III III 
I • 50 DilimetefS of rounds with same .s-quenched hard,.... inches LOCATlOII II - ,IIUEIICI! , 118 l1li C:: .. SUR'ACE MILD 

5 117 l1li ~ 2c 3 4 3/11 RADIUS 'lOll "ITU !lATD 

• 117 ... '.~ .5 2 21) ~ ~1) 4 CElTER OUDCII 

7 110 115 2 ~ 4 SUR'ACE • l1li 113 
MILD 

UJ .~ Z Z.~ 3 3.5 4 3111 RADIUS 'lOll CHui OIL 

• 1111 110 0.5 .5 ~ 2. 5 :ll 3.5 CEiTEI QUEIICI! .. l1li 31 • II 113 37 
12 112 311 

60 
II III 311 

101 

" 50 311 ~s 15 l1li 33 .. ... 33 ~ 
S 

II ... 32 U 

20 l1li 31 til. 
U l1li 30 til 

" 113 30 101 
zo6 

H 112 30 0 

21 112 21 II: 

10 III 21 ~3 
U III 21 

j3 
IEAT TIUTlIIG TBftJIAlIIIES 101 

IECOIMIOED IT SAl ~2 
·_Lll( 1100 0, 

U 
AUSTfllT III 1550 0, 

~2 
·for 'oroed or rolled .peel •• ns onl,. 2 • 6 • 10 12 .. 16 16 20 22 2. 26 2. 30 32 

DISTANCE 'ROM QUlHCHED END - SIXTEENTHS OF AN INC It 

",ROIIESS LIMITS '011 UNS H41400 Hardenability Band SAE/AISI4140H 
SPECifiCATION PURPOSES 

F%I :;:.101 
s. 

1 ! .75; 1 
Mo 

1 I .~. DlSTMU 01'10 I .'Y S1UUITIS 0.1 ft/O .36 
Of M IIICII IlAI Mil 1.20. .25 

I 110 53 
2 110 53 
S 110 !12 Diameters of rounds with Umll H-Cluenched h.rd ...... inches LOCATlOII II IOUID cII!Ifl!tll , IMI III C:: .. SI~ MILD 

5 51 III J Z_ ;, 4 3/11 RADIUS FIOII CElTER IIATER 

• 58 50 O.~ 1 11) Z Z.~ ~ 31'i 4 CEITU !OUEICII 
7 58 118 Z 3 4 • 117 117 

SURFACE MILD 
O.C 1 1.5 2 2.5 3 3.5-41 3111 RADIUS FIOII CUTU OIL 

9 117 1111 0.0 I!) , 2 !i :ll 3.!'5 C£ITEI OUEICII 
10 l1li 112 
II l1li 110 • 
12 1111 31 

60 
IS l1li 38 

" l1li 37 
101 

15 l1li 311 ~S 
16 113 311 

U 
III 

SO 
01 112 311 U 

20 

I 
III 33 til. 

22 l1li 33 til 
n l1li 32 101 

z.O 
2. 117 32 0 

21 l1li 31 II: 
~ 3 

311 115 31 % 
U 1111 30 

j 30 
IlEAT TRUTIIIG mftRAlIJIIES 101 

RECOMMEIOEO 8Y SAE ~2 
·NORMAL I ZE 1600 Of 

U 
AUSTEN IT I ZE 1550 Of ~ 20 

l·fO, forged or rolled spec i_ens onl,. 2 • 6 • 10 12 I. 16 II 20 22 2. 26 2. 30 32 
DISTANCE FROM QU[NCHED END - SIXTEENTHS OF AN INCH 
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J1268 ~.te Page 20 ..... ® 

UNS H41420 Hardenability Band SAE/AISI4142H 
HAROIIESS LIMITS fOR 

SPEC I f ICAT I ON PURPOSES C Mn Si C, Mo 

.6~.IO I 0.10'0.3' I .7~ I .lSh I "J" DISTAIICE ""2 " .3Y I $IXTEElTMS 1.20 .2S 
Of All I.C. IlAI .,. .46 

I 82 55 
2 82 55 

.lIIENCH 3 82 5~ Diameters of rounds with same .,-quenched hardnna. inches LOCATION IN ROUND 

• 81 53 24 SURfACE MILD 

1 Z ~ 4 3/~ RADIUS f_ CUTER VATER 
5 81 53 

U.o Z Z.o ~ ~.o 4 CUTU I QUENCH 
6 el 52 
7 eo 51 1 Z ~ 4 SURfACE MILD 
8 eo -~ 0.0 .0 Z Z.o ., ~.O _4 3/11 RADIUS fROM CUll_R OIL 

9 eo .9 u.o 1.5 2 2.~ 3 3.5 CENTER QUENCH 

10 DO .7 
e5 

II DO oe 
12 !III .------ eo 
I. !III _2 ... 
eo 57 ~I ~u 15 57 _0 

V 
16 !III 39 III 

r-- --r---- 50 
18 55 37 V 

20 5~ 3e 1114 
22 53 35 III 

20 53 3~ ... 
26 52 3~ 

~40 
a: 

28 51 3_ 0(3 
30 51 33 :t 
32 50 33 

j30 
HI' AT TREAT! lOG TElftRATlJRES ... 

RECIlHHE NOEO BY SAE ~25 
-NOAHAL IlE 1600 Of V 

AUSTEN I TilE 1550 Of i 20 
2 4 I> • 10 12 14 II> II 20 22 24 21> 2. 30 32 -For forgeo or -,Olleo speciMens on I '/. 

DISTANCE FROM QUENCHED END -SixTEENTHS Of AN INCH 

HAROIIESS LIMITS fOR UNS H41450 Hardenability Band SAE/AISI4145H 
SPEC I f ICAT ION PURPOSES C Mn Si C, MoO'or '---'1 

.J" DISTAltCE "11f!) " .42/ I .65/ I I .75/,' I .15/. I 51 XTEElTN$ 
MAl / .49 / 1.10 0.16/0.36 

Of All 'MeM .,. 1.20 .25 

I 83 58 
2 83 55 
3 82 55 Diameters of rounds with same as..quenched hardness. inches LOCATION I N ROUND IQUENCH 
• 82 5~ 24 SURfACE MILD 

~ 82 53 Z ~ 4 3/. RADIUS fROM CUTER VATER 

• el 53 (1.0 1.0 Z Z.o ;3 3.0 4 CENTER I QUENCH 
7 81 52 Z ;3 4 8 81 52 

SURfACE MILD 
0.5 1 1.5 Z Z!) ~ ~.o 4 3/. RADIUS fR~~ OIL 

9 80 51 D.5 1li ~ 2.5 3 3"5 CENTER QUENCH 
1O eo 50 

55 II eo -1/ 
12 511 118 

60 
13 511 oe .. !III 

... 
~5 ;;t ~5 15 58 113 

U 
16 !III ~2 ", 

~O 
18 57 _0 U 

20 57 38 
"'45 

22 58 37 III 
M 55 3& '" Z 40 
2. 55 35 0 

21 55 35 
a: 
0(3 

30 55 3~ :t 
32 !III 311 

:::: 30 
IlEAl TREATING TENPERAllJAES 

'" RECOMMENDED BY SAE ~2 "NORMAL I lE 1600 Of 
U 

AUSTENITIlE 1550 Of i 20 
·For forged or rolleo spec i_ens on "I)' • 2. 4 I> • 10 12 14 16 III 20 22 24 26 2. 30 32 

O'STANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 
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Page 21 s, .. .E® J1268 

HARDNESS L1NI TS fOR UNSH41470 Hardenability Band SAE/AISI4147H 
SPEC If ICAT ION PURPOSES C Mn "'Si C. Mo 

'J' DISTANC( 
f-----:~~---- .44/ I .65 ~ I .75 / I .15~ I 

~: '!!(~!~: MAl Mil .. 51 i '1.10 •. a/ •. 3& '1.20 .25 

I 8q 57 
2 8ij 57 
3 eo 56 Oiameten of rounds with same as-quenched hardness, inches LOCATION IN ROUND IOUENCH 

• eo 58 124 SURfACE NIlO 

~ e3 55 2 3 4 3/q RAO I us fROM ~N!f!I WATER 

I e3 55 0.5 1 1.5 2 2.5 3 :;LIII 4 CENTER I QUENCH 

7 83 55 
1 2 li-i- 4 .-~ 8 e3 50 

MILO 
5 11 - 2.5 3 3_5 4 3/~ RADIUS fR~E-ffi¥! OIL 

9 83 5q o.t) 1.5 2 2.5 3' '3ll QUENCH 
I. e2 53 .-t--
II 82 52 85 

-
12 e2 51 ~ I---

80 
13 81 09 ,. 81 ij8 ... 
I~ eo ~ 

;, 55 
~ -

16 eo 05 u f--", 
50 

18 511 02 U 

2. 59 00 
"'45 

22 58 39 ., 
20 57 38 ... 

Z40 
21 57 37 0 

21 57 37 0: 
« 3 

30 58 37 1: ~ 

32 58 38 
j 30 

HEAT TREATING TEMPERATURES ... 
RECO .... ENOEO 8T SA( ~ 25 

'NORMALI ZE 1600 Of 
U 

AUSTENITIZE I~SG Of 
~ 20 

·for forged or rolled speci_ens onl,. 2 4 6 • 10 12 14 16 III 20 22 24 26 211 30 32 
DISTANCE FROM QUENCHE D END - SIXTEENTHS OF AN INCH 

HARDNESS L1NI TS fOR UNS H41500 Hardenability Band SAE/AISI4150H 
SPECIfiCATION PURPOSES Si C. Mo I 

'J' OISTANC( .. !to N .47 I .65/ I .75~ I.l~ I SIlT(UTMS / .54 . 1.10 0.1'/ •. 3& 
Of All liCK MA' .,. 1.20 .25 

I 85 59 
2 85 59 
3 e5 59 Diameters of rounds with same as.quenched hardness. inches LOCAT! ON IN ROUND IOUENCH • e5 58 124 SURfACE NILO 

~ 85 58 1 2 3 4 3/q RAO I us fR~~ WATER 
1 85 57 0.5 1 1.5 2 2.5 3 3.5 4 CENTER IOUENCH 
7 85 51 2 3 4 8 8_ 58 

SURfAJL NIlO 
.5 2 2.5 3 ~.5 4' 3/q RADIUS fROM CENTER OIL 

9 8_ 58 UO 1.5 -~ 2.0 '3 ~ CENTER QUENCH 
10 e_ 55 .-

II 8_ 5_ 8 

12 83 53 
60 

13 83 51 .. e2 50 
... 

I~ 82 qe ;, 55 
-~ 

16 82 ij1 U 
", 

50 
18 81 .5 U 
20 eo q3 

"'4 22 511 -, ., t=:-
20 511 IiO ... 

Z 40 ~-
2' 58 39 0 

21 58 38 0: 
« 3 

30 58 38 1: 
32 58 38 j 30 

ItEAT TREATING TEMPERATURES ... 
RECOMMENDED BY SA( ~ 2S 

-NORMAL IZE 1600 Of 
U 

AUSTENITIZE ISSG Of 
~ 20 

·for forged or rolleo specl_ens onl,. 2 4 6 II 10 12 14 .6 
" 

20 22 24 26 211 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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J1268 

HAROIIESS LlMI TS FOR 
SPEC I F I CAT I ON PURPOSES 

"J" DISTAIICE 
SIUUITMS 
OF All Ilea 

4161 " 
MAl. N'I. 

65 60 
65 60 
65 60 
65 60 

~ 65 60 

• 65 60 
7 65 60 

• 65 60 
9 65 59 

.0 65 59 
II 65 59 
.2 64 59 

~.-------4-----~r------1 
.3 64 58 

" 64 58 
.~ 64 57 
16 64 56 

18 

20 
22 
2' 

21 
211 
:JO 
32 

64 
63 
63 
63 

63 
63 
63 
63 

HEAT TREATlIG mftRAlURES 
REC0M4£NDEO BY SAE 

"NORMAliZE 1600 OF 
AUSTEN IT IlE 1550 OF 

55 
53 
SO 
411 

45 
43 
42 
~I 

-For foroed or rolled speel.ens onl,_ 

HAROIIESS LlM.TS FOR 
SPEC I flCAT .DN PURPOSES 

"J" DISlAIICE 0320 " S'ITEEll"S 
Ill. ..1 _!If AII,ICN 

• 118 ~. 

2 117 38 
3 ~5 35 , ~ 32 

~ '"~ 29 

• 38 27 
7 311 25 

• 311 23 

I S3 n 
• 0 3 • 21 
II 30 20 
.2 29 20 

.3 28 -

" 27 -
.~ 27 -
16 2t! -

" 25 -
20 25 -
22 211 -
M 2. -

r-
H 2" -
211 2" -
:JO 211 -
32 211 -

HEAT TlIUTlIG mftRA1uR£s 
RECt:M4fNOED BY SA[ 

"NORMALIZE '700 OF 

AUSTENIT I ZE .700 OF 

·For foroed or rc lied soeci.ens onl,. 

uNS H41610 Hardenability Band 
~ -Mn .s; NI 

,ss/ I .65/ I .... , .... I 
/ .65 /1.10 

Cr 
.65/ 
/.9, 

Page 22 

SAE/AISI4161H 
Mo 

Diameters of rounds with same _-quenched hard.,... inches LOCATION I II ROUND I OUENCH 

124 SURFACE MilO 
1 2 3 4'-~ -- .... ~~--'3I,jRAolus·~oMci~ili WATER 

0.5 1 1.5 2 2.5 3~· -4 -_. -----cErnR lOUENCH 

2 3 4 SURfACE MilO t=o;!\- 1 -1:5 V -? 1i 3 ::\ ~ 4 3/11 RADIUS FROM CENTER Oil 

0.5 1.5 ~ 2.5 3 lUi ~C,!!'T£R OUE!I~ 
85 

III 

~ 55 
:;! 

50 
U 

"'4 

- ~r--. 

I--

", 1--. --e-'-
III 

--
-1---= ---'-. 

-- -
P--,;,..;;,.-:r-. 

- .1--- S. 

- -= 
-::. _. 

._-----
Z40 
o 
II: 
<3 
l: 

--:=-::-- -
-- -
·--I-F--e-~I-.­

.J 30e-e-
;;! ~t="--=-':'- - ._ ... .-

._--
1---

=F 
-. 1'=. 

~ 25-1--" f-+- _ __. -::- i-- _.. . __ 

1-. 

g ~---.--'--.. _ .. - --_._-:--= _.- .-

II: 20 2 4 6 8 10 12 14 16 18 20 22 24 26 
DISTANCE FROM QUENCHED END -SIXTEENTHS Of AN 

.-
---

-.-

28 
INCH 

I--

t.= 
30 32 

UNS H43200 Hardenability Band SAE/AISI432OH 

·i I .; I •. 1~~5N;_~-+~.ii~.~ T I 
.23 .70 .... I 1.0/2.00 I ~5 I .30 

Diameurs of rounds with SlIme n-quenched hardn ... inches lOCA 11 ON • N ADUIIO IOUENCH 

124 
1 

10.5 

SURFACE M .lO 
2 :3 4 3/~ RAD'US FROM CENTER lIUER 

1.5 2 z.5:3 3.5 4 CENTER 1 QUENCH 

III 

~$ 
U 
III 

$0 
U 

"'4 
III 
III 
%40 
o 
II: 

~3 

j 30 
III 

~2 
U 

~ 20 

o. 
z 34 ~~ M'lO 

1) 2 2.5 3 3.5-~ 13/~ RADIUS FROM CENTER Oil 
1.5 1.5 ~ 2 3 3.5 . C~R _. OUENCH 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
DISTANCE FROM QUIENCHED lEND -SIXTEENTHS OF AN INCH 
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Page 23 SAEilD J1268 

HAROIIESS LIMITS FOR UNSH43400 Hardenability Band SAE/AISI4340H 
SPEC I f ICAT ION PURPOSES I J: Mn )i L Ni I Ct- . Mo I 

.J. DISTAlC! 113..0 It .3/-, .5Yo I Il.5~ .6~ .~3O I $111(U""5 .90 0.10'0.30 2.00 
Of AI lie, ..... Mil .44 .95 

1 I so 53 
2 eo 53 
3 &0 53 Diameters of rounds with SlIme as-quenched hard,.... inch_ LOCATlOII II IKUID IIIII(ICH 

• eo 53 

rz.r2~~· 
SURFACE MILD 

~ eo 53 3/" RAD I us FROM C(ITU IIATU , eo 53 Q511.52 ~3 3!S 4 C(ITU laILUCH 

7 eo 53 1 2 3 4 SURFACE MILD 
I so 52 1 o Z Z.O ~ ~O 4 ~"I RADIUS fROM C(ITER OIL 
9 eo 52 ·D.5. 1.5 2 2. 5. 3 3.5 C(ITU 1III(ICil 

10 so 52 
65 

" 59 51 
12 59 51 

--.-- 60 
13 59 50 

III 

" 58 .9 ~ 55 
I~ 58 .9 

U 

" 58 118 '" 50 

" 58 .7 U 

lO 57 118 
"'4 

12 57 .5 '" 2' 57 •• III 
Z40 

21 57 .3 Q 

58 112 a: 
21 .3 
30 58 ., X 
32 58 00 

j30 
HUT TRUTING TEIftRATUR(S III 

REC!MOEHOED BY SAE ~2 
·IORMALIl( 1100 OF U 

AUST£.ITIl( .sso 0, ~ 20 
2 4 6 6 10 12 14 16 Ie 20 22 24 26 26 30 32 ·for forgte» or rolled speci.ens onl,. 

DISTANCE 'ROM QUENCHED END - SIXTEENTHS CW AN INCH 

UNSH43406 Hardenability Band SAE/AISI E4340H 
HAROII£SS LIMITS fOR 

SPECIFICATIO. PURPOSES 

I 
I:: 

1 
Mii 

1 o.,o~o.a 11.55~00 1.65 /'5 1 
Met 

1 I • .. ·IISTMCf !QIIO I .3/,: .. 60/ .~ SIITUITU /.95 01 AI ,_ 
IlAI Mil .44 .30 

I so S3 
2 so 53 
3 eo S3 Diamet.rs of rounds with same ..-quenched h.rd ..... inch_ LOCATI 011 I. IICUID IIIIfKH 

• eo 53 Z4 SURfACE MILD 

~ eo S3 1 2 3 4 3/_ RADIUS fROM C(.nR IIAUI 

I eo 53 . .0.5 1 1.5 2 2.5 3 3.5 4 C(.TU IIIIUCII 

7 eo S3 Z 3 4 SUlfAC( MILD I SO S3 1 !) Z Z.5 3 3.5 4 Vll RADIUS fROM C(.TU Oil , eo S3 1.5 1..0 C:O ~ .J.O C(.nl OUfKl 
10 

I eo 53 
6 

" eo 53 
12 so 52 

60 
13 eo 52 

III 
to 59 52 ~5 IS !MI 52 .. 59 51 

U 

'" 50 

" !II 51 U 

lO !II 50 
"'4 

12 !II "'0 '" 20 57 118 III 
Z40 

21 57 "7 Q 

21 57 118 a: 
.3 

30 57 "5 X 
U 57 "" j 30 

HUT TRUTilIG TEIftRATUR(S III 
REC!MO£HDED BY SAE ~2 

·.ORMALIl( 1800 OF U 
AUST£MITIl£ 1550 OF ~ 20 -'or foroea or rolled ,pec._ens ani,. 2 4 6 e 10 12 14 16 Ie 20 22 24 26 2e 30 32 

DISTANCE 'ROM QUENCHED END - SIXTEENTHS CW AN INCH 
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J1268 

HARDII£SS LIM I TS FOR 
SPECI F ICAT ION PURPOSES 

'J' DISllan ",20" 
SIlTUlns 
OF AI 'Itl 100\1 MI. 

I 118 ql 
2 q~ 3~ 

3 "2 27 

• 311 2q 

5 3q 21 

• 31 -
7 211 -
• 27 -, 2e -

10 2~ -
II 2q -
12 23 -
13 22 -.. 22 -
IS 22 -
16 21 -

" 21 -
20 20 -
22 - -
2' - -
2. - -
21 - -
30 - -
32 - -

I HUT TREATING TEMPERATURES 
RECOMMENDED BY SA[ 

I -NORMAL IZE 1700 OF 

! 'For 

AUSTEN I TilE 1700 OF 

forge" or rolled speCIMens onl,_ 

-- --

HAMIIESS LIMITS FOIl 
S'EC,FICAT,OII 'URroS£S 

..... ,STAICE 11711 I "muns 
OF Ia IIICII MU. Mil. 

I 117 110 
2 117 110 
I 115 38 

• 113 33 

5 110 211 

• 37 27 
7 35 25 

• 33 211 

t 32 23 
It 31 22 
II 30 22 
12 211 21 

II 211 21 

" 28 21 
IS 27 20 .. 27 20 

" 27 -
20 211 -
22 2e -
ft 25 -
21 25 -
a 211 -
30 2_ -
12 211 -
lOT TREATING TEMPERATURES 

IIECOtNNDED liT SA[ 
"NO_LllE 1700 OF 

AUSTEN I TIlE 1700 r F 

-For. forGed or '0 II eCl .peel •• ns on.,_ 

eae 
.... ® Page 24 

UNSH46200 Hardenability Band SAE/AISI 4620H 

e $ 

0 

III 

~$ 
U 
III 

$ 
U 

1114 
III 
III 
%4 
o 
II: 

$ 

0 

0 

~ 3 

::::3 0 
III 

~2 $ 

U 

~2 0 

III 
..J 5 '" ~ 
U 

<II 
III 
III 
Z ",", 

a 
CIt 

'" 
.. , 

J: 

..J 

..J 
III 
it 

" u 
0 2 CIt 

Diameters of rounds with same as-quenched h.rdness. inches LOCATION IN ROUIID lauENCH 

24 SURFACE MILO 

1 2 3 4 3/11 RADIUS FROM CENTER WATER 

l5 1 1.5 2 2.5 3 :;u, 4 CENTER !!IIENCH 

2 3 4 
3_54-

SURFACE MILO 
0.: 1 1.5 z 2!) '3 3/1l RAD~~!~OMC-E;TER Oil 

.5 1!) 2 .5 3 3.5 CENTER OU~~ 

rt- f--

---

- '--

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
D1S'TANCE FROM QUENCHED END -SIXTEENTHS Of AN INCH 

UNS H47180 Hardenability Band SAE/AISI 4718H 

Diamoten of rounds with same .. -quenched hanln"-;-inch .. lOCAnOll 1M ...... " CIIIEIIeJI 

24 
3/11 RAD I US FROII CENTER :~~~ 1 2 3 4 

_Q.fi 1 1.5 2 2.::» 3 3.5 4 CEnEIl OUDeN 

234 !IIIRFA"E MILO 
,5 2 2.5 

1.5 
'3 3.5 -~ I3flI RADIUS FROM UNTEI Oil 

U.O 2_5 3 3.5 ~ ~[1ICIt 
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Page 25 

"'-us L111ITS f~ 
S'EClfICATlOli 'URPOSES 

ono I ·J·OIST_ 
IIITUI'II 
Of All IIICII IAI Nil 

5 

• 
7 

• 
• 

10 
II 
12 .. .. 
15 
II 

II 

20 
H 
H 

H 

• 30 

12 

III 
117 
113 
311 

35 
32 
28 
28 

27 
28 
25 
211 

211 
23 
23 
22 

21 
21 
21 
20 

IlEAT TREATING TOftRATIJRES 
RECONIIENDED BY SAE 

·NO_LIZE 1700 Of 

AUSTUITIZE 1700 Of 

23 
21 

-'or forged or (011.4 specl •• ns onl,. 

HARDNESS lINITS fOR 
SPEC If ICATION PURPOSES 

-J- DISTAIICE 
SllTfUl"S 

118'S" 

Of All 'itCH MAl .,. 
I ~5 38 
2 ~~ 37 
3 ~ 3~ 

• ~2 30 

s III 27 
6 311 211 
7 37 22 

e 35 21 

9 33 20 
10 31 -

" 30 -
12 28 -
13 28 
to 28 -
IS 27 
16 27 -
18 28 -
20 25 -
22 211 

2" 2~ -
2' 2~ 

211 23 -
:to 23 
32 23 

HEAT TREATING TEIf'ERATlJRES 

RECO ... ENDED 8Y SAE 
·NORMALIZE 1700 Of 

AUSTENITIZE I~SO Of 

-For forQeo or rolleO speCllllen~ only. 

J1268 

UNSH47200 Hardenability Band SAE/AISI 4720H 
C Mn 51 NI C. Mo 

.. 17/ I .45/ I 
/ .23 / .75 0.10/0.3' 

.• ~ .30 / I .15/ I 
1.25 /.60 / .25 

Diameters of rounds with same as-quenched hardn ... inches LOCATlOli II _ I .... "". 

• 
60 

"'4 

'" III 
Z40 
o 
II: 

~3 

j30 
III 
:12 

124 
1 
I.t) 

SURfACE III LD 

3'" RADIUS fllON CEITER IIATER 
CElnR IIIIElleN 

IIILD 
OIL 

OUEICN 

~ 
izo 

2 4 6 1 10 12 14 16 II 20 22 24 26 21 30 32 
DISTANCE !'ROM QUENCHED END -SiXTEENTHS OF AN INCH 

UNSH48150 Hardenability Band SAE/AISI 4815H 
Mn I Si 

.12/ T .30/ I / .18 / .70 0.15/0.35 

Ni 

3.20~ 
3.80 

Diameters of rounds with same as-quenched hardn ... inches 

124 

h/.s -r Tff24"""2~ ~ . n- -~-.. 

Mo .-

1 ·2~ I 
.30 

LOCATION IN ROUND IrolENCH 

SURf ACE MILD 

3/~ RADIUS fROM CENTER .'TER 
CENTER 10UENCH 

f- L .~_ 3 4 SURfACE HILO 
~O.5~ ~T- '-'0, ~," -2.5 . 3- 3.5' 4 3/~ RADIUS f~OM CEnER 01 L 

U.O I... ~2.5 3 3.~ CENTER QuENCH 

85 

60 
... 1---'-. 
;, 55~ 

III 4 ...;.-
III ~--... 
~40~_ 
a: 
.3 
X 

-- ._--- .~ e-

-F-= 

- c-.. 

::: 301---'- __ ~ 
... ~'--'I­
~ 25 
~ 1-,+-- I-- ~. 

~-

.-- ._. - .-- --
f--

~. 

'-. - t-----

._--

. -I--- 1--. 
~ 20 

2 4 6 1 10 IZ 14 16 16 20 22 24 26 26 30 32 
DIS,.ANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

8_
19

88
02

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


J1268 SAri. QI) Page 26 

HARIMIESS lIMIfS fOR 
UNSH48170 Hardenability Band SAE/AISI 4817H 

SPEC I f ICAl ION PURPOSES 

I 
C 

I 
Mn 

I ~ I N· I I Me I --.J .~. DISTAlC£ "17 M .1Y; .3O/, .t~ SIUUIDS 
IIlI 

0.10 ,w >.20 ~IO ~ 
Of AI IIICM MIM .20 .70 .30 

I lie 38 
2 lie 38 
3 ~e 3e Diametllrl of round. with ume as-quenc:hed h.-d ..... inch .. LOCATION 1M ROUIID ,auENCH , 

~- 32 Z4 SURfACE MI LD 

1 2 3 4 --- 3/~ RADIUS - fROM CENTER S 112 29 .ATER 

• ~I 27 0.5 1 1.15 2 2.53 3.5 4 CENTER auENCH 

1 38 25 2 3 4 • 37 -~ 
SURfACE MILD 

O. 1l) Z Zl) '~~'!)T-m ~'!. RADIUS ~ROM CEill! OIL 
9 3e 22 Ol) 1 1.5 '2'~ - r- _ _ C~ER OUENC~ 

10 33 21-
II 32 20 

85 

12 31 20 
~, 60 

13 30 - ... .. 29 - t 55 IS 29 - U 
IS 29 - III 

50 .. 27 - U 

20 211 -
"4 

22 2e - ., 
2' 25 - ... ---- Z40 
21 25 - 0 

a 25 - II: 
C3 

30 2_ - :r: 
12 2~ - j 30 

HEAT TREATING TEMPERATURES ... 
RECOMMENDED BY SAE ~ 25 

'NORMALIZE 1700 Of 
U 

,-= -AUSTENITIZE I SSG Of 
~20 

·for forged or rolled spec i_ens onl),. 2 4 6 6 10 12 14 16 18 20 22 24 26 28 30 32 
DISTANCE FROM QUENCHED END - SixTEENTHS OF AN INCH 

HARIMIESS LIM I TS fOR UNSH48200 Hardenability Band SAE/AISI 4820H 
SPEC I-f ICATION PURPOSES 

I ~ I Mn I 0.1:;'0.3& 13.2O~1O I I Ms 

I f -,,- DISUlia .. 20 • .l~ .20 ,;{. 
SIUUIT"S 

_ .40/. 
.30 

Of AI IMeN IIlI MIN .23 .80 

I 118 UI 

2 118 UO 
3 U7 39 Diameters of rounds with .. me .. ~uench" h ......... inches LOCATION IN ROUIIO lauENCH , lie 38 ,Z4 SURfACE MILD 

S ~5 3~ 1 2 3 4 3/~ RAD I us fROM CENTER WAlER 

I 113 31 LO.5 .1 1.5 Z _ :l.5 3 3l) 4 CENTEA IOUENCH 

1 U2 29 Z 3 4 SU~~ MILD • UO 27 O. 1.0 " ZoO 3 3.5 4 3/11 RADIUS f-'I!!!L~~ OIL 

• 39 211 Ol) Il) 2 205 ''3 3.:i CENTER OUENCH 
10 37 25 
II 311 2U 

e5 

12 35 23 
60 

13 311 22 .. 33 22 
III 

IS 32 21 tu 
16 31 21 

U 
III 

SO .. 29 20 U 

20 29 20 
"'4 

22 29 - .., 
20 27 - III 

Z40 
It 27 - 0 

a 211 - II: 
C3 

30 211 - :r: 
32 25 . 

j 30 
HEAT TREATING TEMPERAlUAES III 

RECOMMENOEO BY SAE ~2 
-NORMAL IZE 1700 Of 

U 
AUSTEN I T I ZE ISSG Of ~ 20 

·for forged or rolled speCll!'ens onl,. 2 4 6 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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Page 27 OAe J1268 ..... ® 

HARDIESS LIMITS fDR 
UNS H50401 Hardenability Band SAE/AISI5OB40H 

SPEC I f I CAT ION PURPOSES 

[-3?« I 
Mn I Si 

I ! 

Cr 

I ! 
I 

I 'J' DISTUCE 508'10 " .30 h 
51 XTEElT"5 .65/~.10 :; 0.15'0.3& 

, 
Of U IIC" IOAX Mil .70 

I 60 53 -Contains 0.0005-0.003% boron. 
2 60 53 

3 58 52 Diameters of rounds with same as-quenched hardness, inches lOCATION IN IIlIUMD IOUEICN 

----'---- 58 51 124 SURfACE MilO t- -, 
5 58 50 2 :3 4 3/~ RADIUS fROM CENTER WATEA , 58 118 rO,51 1.5 2 2.~ :3 :3.~ 4 CENTER IOUENCN 

7 57 ijij 
2 ~ 4 • 39 

SURfACE MilD 
57 O. 1 Vi 2 2,5 ~ .).0 4 3/11 RADIUS fROM CENTER OIL 

9 51! 3ij o:s 1.0 iI: Z .0 ~ ~.:l CEITER OUENCM 
10 55 31 

II 53 29 85 

12 51 28 
~- 80 

13 118 27 

'" " ij7 26 
~ 55 

15 IIij 25 

" ijl 25 
U 
III e---- 50 

18 38 23 U 

ZO 36 21 1114 
22 35 - III 
ZO 311 - '" Z40 
ze 33 - Q 

28 32 - a: 
30 30 - ~3 
32 29 - j 30 

HEAT TAEATlIG IDftAATUAES '" RECOMMENDED IY SA( ~2 
'NORMAliZE 1600 Of U 
AUSTENIT IlE 1560 Of i 20 

·For forged or rolled speciMens ont,. 2 4 6 I 10 12 14 16 II 20 22 24 2. 21 30 32 
DISTANCE I'ROM QUENCHED END - SIXTEENTHS OF AN INCH 

UNS H50441 Hardenability Band SAE/AISI50B44H 
HARDIESS LIMITS fOR 

SPECifiCATION PUR~SES 

1 '·; .• ,1 .'Y" 1 

51 

1 1 

Cr 

1 I 
I 

I -.I. DISTMCI 1101'1'1 I .301 , 
'IiTEOm 

0.1 r, 10 .SS .70 
IIAJ Nil 

1.10 
Of U IIICII 

I 63 51! -Contains 0.0005-0.003% boron. 

2 63 51! 
3 82 5D Diameters of rounds with sarna as-quenched hardness. inches LOCATION II -D IOUENCN 

• 82 51! rvr SURfACE MILD 

5 61 511 t 2 :3 4 3/11 RAD I US fROM CUTER WATER 

• 61 52 f1f.5 1 1.5 2 2.~ :3 3.5 4 CENTER IOUEICH 

7 60 118 """"2" 3 4 SURfACE MilO 

• 60 113 ----m --, -':5 2 2.5 :3 3..54 13111 RADIUS fROM-CENTER Oil 

• 58 38 •. 5 1.0 .: 2.5 3 3.5 CENTER OUEICH 

10 58 311 
8 

II 57 31 

12 51! 30 
60 

II 511 29 
'" " 52 29 ~5 

15 60 28 

" 118 27 ~ 50 

18 "" 28 U 

ZO I 110 211 
"'4 

22 38 23 III 

2. 37 21 '" Z40 
2. 38 20 Q 

28 35 - a: 
30 311 - ~3 
32 33 - j 30 

HEAT TAEATlIG IDftAATUAES '" RECOIIIIENDED IY SA( ~2 
'IORMAllZE 16000 f U 

AUSTEN I T IZE I 550 of i 20 
·for forged or ro 1 1 eo speel_ens On11. 2 4 6 I 10 12 14 I. II 20 22 24 2. 21 30 32 

DlS'TANCE I'ROM QUENCHED END - SIXTEENTHS OF AN INCH 
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J1268 

HARDNESS LIMITS fOR 
SPEC I f ICAT ION PURPOSES 

-J. DISTAICE SOI'16 N 
SIXTEUl"S -~ 

Of AI 'Ie" MAl NIN 

I 03 ~ 

2 62 5ij 

3 01 52 

• 00 50 

~ 511 ijl 

6 58 32 
7 57 31 
1 ~ 30 

9 5ij 29 

'0 51 28 
II ij7 27 
12 ij3 20 

13 ijO 20 
I. 38 25 
I~ 37 25 

'6 30 2ij 

18 35 23 

20 3ij 22 
22 33 21 

20 32 20 

21 31 -
2lI 30 -
30 

! 29 -
32 28 -

HEAT TREATIIIG TtIftRATlJRES 

RECOMMENDED BY SA! 

"NORMALIZE 1000 Of 

AUSTEN I T IZE 1550 Of 

-For forged or rOllea spec,"ens on I,. 

Page 28 

UNSH50460 Hardenability Band SAE/ AISI 5046H 

IS 

III 

~ SS 

~ SO 
u 

I C 

I 
Mn I 5; 

I I 
t,r 

I I .4Y, .6y' 0.15/0.35 .13/.', 
.50 1.10 .43 

Diameters of rounds with same as-quenched h.rdness. inches LOCATION IN ROUIID OUENCH 

I Z 4 _."C""-:-.,.---:-==-,S",U",R,-,fA",C,.E-j MILO 
1 Z 3-~-----·---+3/ij RADIUS fROM CENTER WATER 

~----r.s- 2 2.5 3 3.5 4 CENTER OUENCH 

--

OIl. '----

::: :::::--.: 
Z.O 
a 
II: 

'" 3 x 

j 30 .. 
~ 25 
u 

I 

~20 
2 • 6 I 10 12 14 16 II 20 22 24 26 21 

DISTANCE FROM QUENCHE D END - SIXTEENTHS Of AN INCH 
30 32 

UNS H50461 Hardenability Band SAE/AISI 50B46H 

I C 

! 
Mn 

I 
Si 

I I 
C. 

I .43/. .6Y, .134 .50 
0.1 S 10 .35 .43. 1.10 

I 

*..;ontains 0.0005-0.003% boron. 

DiamMers of rounds with ..."e as-quenched hardness. inches LOCATION IN RDUIID QUnCH 

Z4 SURfACE MILO 

Z ~ 4 3/ij RADIUS fROM CENTER WATER 

. 0.5 1 1.5 2 2.5 3 3.5 4 CENTER .OUENCH 

2 3 4 SURfACE MILO 

.0 Z .z:l..3 3~££";::: ~ RADIUS fROM CENTER OIL 
t5 2 2!S ~-3-- ~.O CENTER OUENCH 0.5 

60 
III 

~ SSt---' ~ 
u 
OIl 

SO 
u 

OIl. 
OIl .. 
Z.o 
a 
II: 

'" 3 X 

1---

j 30c---

2 • 6 I 10 12 14 16 II 20 22 2. 26 21 30 32 
DISTANCE FROM QUENCHED END -SIXTEENTHS Of AN INCH 
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Page 29 ... e 
J1268 ~~ 

MARDIUS LIMITS fOR 
UNSH50501 Hardenability Band SAE/AISI50850H 

SPEClf ICATlOil PURPOSES 

! 
C 

I .6~.IO I 
Si 

I 
I -oCr 

I I 
I 

I 'J' DISTAller 10110 M ." " SIXT((lTMS .54 0.16/0.3& :.30 hO 
_~ AIIIICM IlAI MI. 

I 115 59 -Contains 0.0005-0.003% boron. 

2 65 59 

3 6~ 5(1 Di.."eters of rounds with Nme as-qumched h.rdness. inches LOCA TI 011 II IIOUIIO ClrEI"M , 6~ 57 Zf-z SURfACE MILD 

~ 63 58 3 4 3/11 RADIUS fROM CEITER WATER 

6 63 55 _0,0 1 1..0 Z 2..1)3 3li 4 tEllER ClrrlCH 

7 62 52 

,2 1.51~-3 3li 4 
SURfACE 

I 62 ~7 
MILD 

0.5 Iii RADIUS fROM CEITER 
~2 

OIL 
9 III :1.5 lli _2 2_5 33~5 CEITU QUElCH 

10 60 37 

" 60 35 IS 

12 59 33 
eo 

13 59 32 
57 31 III .- ;. SS 

I~ 58 30 

16 ~ 29 U 

'" so 
01 !Ill 29 U 

20 ~7 27 OIl. 
22 ~~ 26 '" 2_ ~I 25 III 

%40 
21 39 2~ 0 

21 38 22 a: 
« 3 

JO 37 21 X 
32 36 20 

j30 
HEAT TRUTING TEMPERAlURES III 

RECOt4MENOEO BY SAE ~2 
'NORMAL IlE 1600 Of U 

AUSTENlTllE 15!11l Of ~ 20 
-for lor;leCl or rolleo speciMens only. 2 • 6 • 10 12 14 16 I. 20 22 24 26 2. 30 32 

OIS,."NCE fROM QUENCHED END - SixTEENTHS OF AN INCH 

UNS H50601 Hardenability Band SAE/AISI 50B60H 
"AIDIESS LIMITS FOR 

I ~1 ';<.101 
Si 

I I Cr 

I I • I SPECIFICATION PURPOSES 

'J' DISTAle( I 10110 • 0.1& 10 .3& .~ " 
Slnnl'IS 

-~6S .70 
Of AI 1101 IlAI .,. 

I -

I 
eo -Contains 0.0005-0.003% boron. 

2 - eo Diameters of rounds with same 8«Iuenched h.rdness. inches I ClrEICH 
3 eo LOCATION IN ROUIID 

-

- - eo 24 SURFACE MILD 

1 
2 3 4-- - - - -_ .. --- ~~~U~_)R~J.@ WATER 

~ -

I 
eo 0.5 1 1.5 2 2.5 3 -ll---4 -- CENTU LourlCH 

• I - 511 
7 

\ 
- 57 1.~,2 t.~:-~-~t-D-53.5~4- :3~~ 

SuRFACE MILD 

• 115 53 O.l 3/~ RAD-"~s-iAQ!i:J:~~ OIL 

t 

! 
15 ~7 

CEN TER QUENCH 

I 
- -- '--'- -

10 I~ I q2 IS 
II Iq 311 I --

12 Iq 37 eo 
13 113 311 III 

.- 113 35 ~ 55 
I~ 113 3~ U -

12 3q '" -
" so 
01 eo 33 

U 

20 58 31 OIl. 

22 55 30 OIl -III 
20 53 211 %40 

28 
0 

21 51 a: 
21 q9 27 «3 
JO q7 211 X 

32 q, 25 j 30 

HEAT TREATING TEMPERAlURES III 

RECOt4MENOEO BY SA[ ~ 2S 1----
"NORMAL IlE 11100 OF U 

AUSTEN IT IlE 1550 OF ~ 20 
2 • 6 8 10 12 14 16 I. 20 22 2. 26 28 30 32 

·For forged or rolled speci.ens onl,. OIS,."NCE fROM QUENCHED END - SIXTEENTHS OF AN INCH 
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J1268 

"ARDIIESS LIMITS FOR 
SPECIFICATION PURPOSES 

'J' OISTAIIC( 512011 
"IUUTNS 
OF AI 'lei IlAI MI. 

I 118 ~O 

2 lie 3~ 

3 ~I 28 

• 3& 23 

5 33 20 
I 30 -
7 28 -

f-----
I 27 - ----
9 25 -

10 2~ -
II 23 
12 22 -

---.-~ 

13 21 .. 21 -
IS 20 -
II - -
II - -
20 -
22 - -
20 

--f----
2e -
21 - -
3D - -
32 -

HEAT TREATING IDf'ERATURES 
RECOMMENDED BY SAE 

"NORMAliZE 1700 OF 
AUSTEN I T I ZE 1700 OF 

·for forged or rolleCl speciltlens on I y. 

"ARDMESS LIMITS FOR 
SPEC I F I CAT I ON PURPOSES 

'J' OISTAilCE 51301 
S!lUUTNS 
OF All 'IU IlAI .,. 

I 58 ~9 

2 55 lie 
3 53 U2 

• 51 39 

5 ~9 35 
I ~7 32 
7 ~5 30 
I U2 28 

9 ~O 2!5 
10 38 25 
II 37 23 
12 3B 22 

13 35 21 .. 3~ 20 
15 3~ -
II 33 -
II 32 -
20 I 31 -
22 I 30 -
20 29 -
2. 27 -
a 2!5 -
3D 25 -
32 2~ -

HUT TREATING IDf'ERATUA£S 
RECOMMENDED BY SA[ 

'NORMAlIZE IO!50 OF 
AUSTENITIZE 1000 OF 

-For forged or rolled spec._ens onl,. 

Page 30 

UNS H51200 Hardenability Band SAE/AISI 5120H 

.23 ';:.00 1 o.,,~o· .. 1 1·
60

:(00 1 1 1 

Diameters of rounds with Arne as-quenched hardness. inches L OCA TI ON I N ROUIIO I QUEMCH 
124 SURF ACE MILD 

60 
III 

;. ~~ 
V 
<II ~O 
V 

2 ~ 4 
[0-:-5 f 1J; 2 2.5 3 3.5 4 

3/~ RADIUS FROM CENTER 'UTER 
CENTER I QUEMCH 

<II 4 --+--> 
<II 
III 
%40 
o ~f--. 
II: 
<3 
X 

::: 30 
III 

~ 2~ 
V 

-- -c-- ---

~20 
2 4 6 II. 10 I~ 14 16 III 20 22 24 26 211 30 32 

OtS1'ANCE FROM QUENCHED END -SIXTEEN1'HS OF AN INCH 

UNS H51300 Hardenability Band SAE/AISI5130H 

LI_·~~~.33~1~·~_M:~.00~I_o_.,,5_~'3_·LI_~I_·7_5~~:.2=0~1 __ ~1 __ J 

III 

~ ~~ 

:;: ~O 
V 

"'4 
", 
III 

%40 o 
II: 
< 3 
X 

::: 30 
III 

~2 
V 

~ 20 

Diameters of rounds with same as-quenched hardness, inches LOCA TI ON I N ROUND l.ll!LENCH 
r2""4 SURFACE MILD 

, l) -X 4 3/~ RADIUS FROM CENTER WATER 
I O_!\ , _!\ - l) 2.5 3 -X5 4 CENTER la!lENCH 

1 ~ 3 4 ______________ SU.!I~ MILD 

f-O..5 '.5 1 1 l) 1.5 l)5._--3..,.3.5..~~ ~.'!I~~!l-'.!1~.JROM C..lNT..lR OIL 
l!! Z~ 3 .:).5 CENTER ,QUENCH 

cc--"- ---

2 4 6 II 10 12 14 16 III 20 22 24 26 211 30 32 
OtS1'ANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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Page 31 

HARDNESS LIMITS fOR 
SPEC I f ICAT ION PURPOSES 

'J' OISTAileE 5132" 
SIIlEUT"' 

MU OF AI 'ICH 
.,. 

I 57 50 
2 5& ~7 

3 5~ ~3 

• 52 ~O 

5 50 35 

1 ~e 32 
7 ~5 29 

• ij2 27 

9 ijO 25 

10 38 2ij 

II 37 23 
12 311 22 

13 35 21 

10 3ij 20 

IS 3ij -
16 33 -

- -
18 32 -
20 31 -
22 30 -
20 29 -
21 28 -
21 27 -
30 215 -
32 25 -

HEAT TREATING n:NPERAlURt:S 
RECOMMENDED BY SA[ 

-NORMAL lIE 1650 Of 

AUSTE.lTllE leeo Of 

·For forgeCl or rolle;) specImens 01'11),. 

~-

HARONESS LIMITS FOR 
SPEC I F ICAT ION PURPOSES 

'J'DISTlller 
SllTtflTlS 
DF III IOC. 

513Y 

.... N" 
511 51 
57 ~9 
!!II ij7 

55 ~3 

5 5~ 38 
I 52 35 
75032 

~. ____ ~'~ __ -4 ____ ~_7 __ -4 __ . __ 3_0 __ -4 
9 ij5 28 

10 ~3 27 
II ~I 25 
12 ijQ 2~ 

13 .. 
15 
16 

II 

20 
22 
20 

21 

• 
30 
32 

39 23 
38 22 
37 21 
37 21 

311 20 35 
3~ 

33 

32 
32 31 
30 

HEAT TRt:ATING n:NPERA1UR£S 
REC_NDED BY SAE 

"NORMALIZE 1850 OF 
AUSTEN I T I ZE 1800 OF 

-For forged or rolleO speci.ens ani,. 

J1268 

UNS H51320 Hardenability Band SAEtAISI 5132H 

L~~·2~~~3~5~1 __ ·~~~=~~I_O._l~ __ O.3~·I ____ ~1·6~~=:.1~0~1 __ ~1_~ 
Diameters of rounds with same as-quenched hardness. inches LOCATION IN ROUND IOUENCH 

~12~:~4 __ ~ __ ~~~ ______________ . __________ j~~ __ ~~~S~U~RF~A~C!_ MILO 
, 2 3 4 3/~ RADIUS FROM CENTER "ATER 

85 

80 

'" ~H 
u 
'" 50 
U 

"'4 ., 
'" Z40 
0 
Ill: 

~3 

j30 

'" ~ 25 
U 

~ 20 

60 

'" ~ !!a!!a 

~ 
!!a 0 

U 

"'4 

'" '" Z40 o 
Ill: 

~ 3 

j30 
III 

~2 
u 

I 0.5 1.5 2 2.5 3 3.5 4 CENTER I at £NCH 

2 -3 ""4 . __ SURFACE MILO 

-'o.l~ ... 1 1.5 2 I.", ..zli. __ 3:~~3.5--~ 3/11 RADIUS_fROM C~~ OIL 
u... I.il;t ~ ·3 ~~!'i CENTER OU~c:!!. 

.~. 

-.::.:cr=. .. - .. . - ---

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
OISTANCE FROM QUENCHED END -SIXTEENTHS Of AN INCH 

UNS H51350 Hardenability Band SAEtAISI5135H 
Mn 

.7Y, 
1.15 I o.J6~~.3·1 I .,,-

.~ I I I 
c, 

Diameters of rounds with same as-quenched hardness. inches LOCATION IN ROUIID IOUENCH 
... 12 .. ~ 4 __ ~ __ ~~~ ___________ ._______ SURFACE MILO 

1 ~ 3 4 3/~ RADIUS FROM CENTER "UER 

0.5 1 1fi ? 2.5 :3 3.5 4 CENTER OUENCH 

~ ..... ~--.r'2!..., ....... _* 3_ .... ~4_ suA FACE MILO 
I--Q,]~ Z --ZS·3 -,.;:5. -4 3/" RADIUS FROM CENTER OIL 

U.5 15 l1 2 -L 3.5 CENTER OUENCH 

o ~ 

DISTANCE FROM QU~NCHED END -SIXTEENTHS Of AN INCH 
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J1268 

HARIMIESS LIMITS FOR 
SPEC I F ICAT 10M PURPOSES 

'J' DISTIIICE ~I'" SllTEflTNS 
MAl Of All IICR 1111 

I 80 53 
I !!II 52 
3 !!II 50 

• 57 118 

~ !II! 113 

• 511 3B 

I 7 52 35 

• 50 33 

I 

9 118 31 

10 l1li 30 
II 115 29 
II III 28 

~ 
13 112 27 .. 110 27 
I~ 39 2!1 
16 38 25 

I' 37 211 

10 3B 23 
U 35 21 

311 20 H 

II 311 -
:II 33 -
3D 33 -
31 32 -

HEAT TIEATlIG TDftRATURES 
RECOMMENDED BT SA( 

'NORMAL I ZE 11100 OF 

~ AUSTENITIZE 1550 of 

·for forged or rolled speci.ens on I y. 

HARIMIESS LIM I TS FOR 
SPECIFICATION PURPOSES 

~I"," 'J' OISTAllt( 
SIITEElT"S 
OF All .Iet MAl Mil 

9 
10 
II 
II 

13 .. 
I~ 

" 
II 

10 
II 
H 

If 
:II 
3D 
U 

62 
III 
III 
liD 

80 
59 
59 
!!f! 

58 
57 
57 
!II! 

51 
50 
119 

III! 

HEAT TREATlIG TDftRAlIJRES 
RECOMMENDED BT SAE 

'NORMALIZE 11100 OF 
AUSHNITIlE 1550 OF 

57 
5& 
55 
51! 

53 
52 
119 
115 

liD 
37 
35 
311 

33 
32 
32 
31 

30 
29 
27 

2& 

25 
211 
22 
21 

-for foroe-a or rOlled speel_ens ani,. 

Page 32 

UNSH51400 Hardenability Band SAE/AISI5140H 

F·3~44 \ ·~.oo \ 0.1 :'0.35 \ 160 ~.oo \ \ \ 

Diam.tars of rounds with same as-quanched hardness. inches LOCATION IN ROUIID auENCH 

124 SURFACE MILD 

85 

... 
~ 55 

~ 
50 

U III. 
'" ... 
Z40 
o 
a: 
c 3 
X 

:::: 30 ... 
~2 
U 

~ 20 

1 
U.O 

u.: 

2 3 4 3/11 RADIUS FROM CENTER WATER 

1.0 2 2.!? 3 3.5 4 CUTU (lIIENCH 

2 ~ 4 SURFACE MILD 

;z 2.5 3 3.5 4 3/'!. RADIUS f~~~ OIL 
I!) ;z "...5 ~ 3.5 CENTER OUENCH 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
DISTANCE FAOM QUENCHED END -SIXTEENTHS OF AN INCH 

UNS H51470 Hardenability Band SAE/AISI 5147H 

1r-··4,,~c--.52--'-! -·6O~;c--:.-05-r! -0.-'u~"-~-,,-'---~-~-··-o/,~C:-.25-~! -=r 

65 

III 

~ 55 
U 
III 50 
U 

III" III 
III 
Z40 
o 
a: 
C3 
X 

:::: 30 
III 

~2 
U 

~ 20 

Diameten of rounds with same as-quenched hardn ... inches LOCATlIMI IN AOUIID OUEICH 

;z 4 -..--_____ . ____ --li=-::-===-=,.:S!!!U~RF~A~C~E_I MILD 
1 2 3 -~4L-...... _~ 3/11 ·RADIUS FIIOM CENTER WATER 

..2.;) J 1.5 2 2.5 3 ~ 4 CENTU auENCH 

1 ;z ~ 4 SURFACE MILD 

..... 53'51 • .:::: hRADIUS FROM CEITU OIL 
". 3 3.0 CENTU auENCH 

2 • 6 8 10 12 I.. 16 18 20 22 24 26 28 30 32 
DISTANCE FAOM QUENCHED END -SIXTEENTHS Of' AN INCH 
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Page 33 

MlRDIIESS LIMITS fOR 
SPECifiCATION PURPOSES 

~··J~·~O~15~T~~E~'----~5~'~C=.~-------­
SllTIOns 

~!I!~ ___ ~~ __ NI' __ _ 

I 65 59 
2 65 5A 

5 , 
7 

• 
9 

10 

" 12 

12 

" 15 

" 

2. 
a 
20 
32 

62 
61 
60 
59 

~ 

39 
39 
38 

36 
3~ 

33 
32 

31 
31 
30 
30 

29 
2e 
27 
26 

25 
2~ 

23 
22 

lOT TREATING TINPERATURES 
RECOMMENDED BY SAl 

·NORMALIZE 1600 OF 
AUSTENITIZE 1550 OF 

-for forged or rolled speciMens Onl'l. 

MlRDIIESS LIM I TS FOR 
SPEC I F ICAT 1011 PURPOSES 

.J. OISTUCE sin. 
SIIYUIT'S 
Of All INCN 

----;;u-- ,''' 
I -
2 115 
2 1111 

• II~ 

5 113 
I 113 
7 112 

• 112 

9 III 
10 eo 

" 58 
12 57 

12 55 

" 52 
15 51 

" '9 

II ~7 31 

20 115 31 
22 " 30 
n 113 29 

2. 112 ~------~r-~---t--~~---

a III 

20 III 

22 110 

lOT TREATIIIG TDftRATURES 
RECOMMt:NOEO BY SA[ 

•• 0_LllE 1800 Of 
AUSTENITllE IIIlIO Of 

27 
211 
25 

-For forged or rolled Ipeel_ens only. 

J1268 

UNS H51500 Hardenability Band SAE/AISI 5150H 

I C I ·~.oo! O."~O.3S I I·~.oo I I I 

60 
... 
t 55 
u 
OIl 

50 
U 

OIl" 
1/1 ... 
Z40 
0 
a: 
C3 
% 

j 30 ... 
~ 25 
U 

~ 20 

Diameten of rounds with same as-qu.nched hardness,. inches LOCATION IN ROUMO IDUENCN 

1 2 3 4 SURFACE NILO 

~~ -~"1;.- 215.2!):"_~~~~-y"", 3~1I_ ~~IUS_F~~ CJkTER . OIL 
u.o . 2 ~ - 3 "~;;J CENTER DUE_CN 

-

. -I---

- ---

--~-c::c_ 

- =--f-c:-

f-

2 4 6 8 10 12 I.. 16 18 20 22 24 26 28 30 32 
OIS"TANC.E FROM QUENCHED END - SIXTEENTHS Of AN INCH 

UNS H51550 Hardenability Band SAE/AISI5155H 

I .5/60 I '';:.00 I o ... ~o.3·1 
Oiameten of rounds with same as-qu.nched h.rdness, inches • LOCAl I 0tI IN ROUItO QUEMeM 

SURFACE MILO 
-- 'iiiiRADIUS r~~ WATU 

4 CEMTER QUENCH 

24 
1 2 3 4 

0.5 1 1.5 2 2.5 3 3.5 

2 3 4 SURFACE MILO 

-0'.0.5 1 1.5 21.5 2 .5 3 z 3.5 ~4 3.5 ~II RADIUS fROM CE.~ GIL 
CENTER QUEM<=.'!. 

60 
... 
~ 55r-r-

~ 
50 

U 

"'4 
", .. 
Z40 
o 
lit 

~3 

j 30 .. 
=2 u 
~ 20 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

DISTANCE 'ROM QUENCHED END -SIXTEENTHS r:1F AN INCH 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

5160" "J" DISTAIICE 
SllTEU'HS 
OF All INCH MAl M'. 

9 
10 
II 
12 

13 

'" 15 
16 

18 
20 
22 
20 

21 
21 
lO 
32 

65 

62 
61 
60 
59 

HUT TREATING TEMPERATURES 
RECOMMENOEO BY SAE 

"NORMALIZE 1600 of 
AUSTENITIZE 1550 of 

eo 
eo 
60 
59 

_2 
39 
37 
36 

35 
35 
34 
34 

33 
32 
31 
30 

29 
29 
28 
27 

forQ~O or rollea specimens On11_ 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTAIICE SINO H SIKTEUTHS 
Of AI ,.eM IOU lOIN 

I - eo 
2 - eo 
3 - eo 
• - eo 

5 - eo 
6 - 59 
7 - !III 
8 - 57 
9 - 5_ 

10 - 50 
II - --12 e, 

_, 

13 e5 _0 
10 e_ 39 
15 e_ 38 
16 e3 37 

18 el 38 
20 59 ~ 

22 57 33 

~-' 55 31 

2& 53 30 
21 51 28 
lO 

_II 
27 

32 _7 25 

HUT TREATING TEMPERATURES 
RECOMMENDED BY SA[ 

"NORMAliZE 1Il00 OF 
AUSTENITIZE 1550 OF 

-for forgea or rollea speci.ens onl,. 

Page 34 

UNS H51600 Hardenability Band SAE/AISI5160H 
Cr C 

.5~ 
.65 I I I .60/. 

1.00 

Diameters of rounds with same as-quenched hardness, inches , LOCATION I N ROUND IOUENCH 124 
SURFACE MILD hoh._-.:2", 3 '4 .. ------3/4 RADIUS FROM CENTER .ATER 

! 0.5 1 --r.s 2 2.5 3 3.5 4 CENTER IDUENCH 

8S 

III 

~ 5S 
u 
1/1 so 
U 

1/14 
1/1 
III 
240 
o 
II: 
~ 3 :z: 

3 30 
III 

~ 25 
U 

~ 20 

2 3 .§ _____ .____ SURiA.CL MILD ,-O'::n.. 1.5 21."' 2.5 __ 3 ... _3.5_"z4._2 .. ~~ADI.!!.~_FR~ ~~ OIL u.iJ .n" ZlL_ t>L...'yi5 CENTER DUENCH 

I--

Z 4 6 II 10 12 14 16 III 20 22 24 26 211 30 32 DISTANCE FROM QUENCHED END - SiXTEENTHS OF AN INCH 

UNS H51601 Hardenability Band SAE/AISI 51B6OH 

1 .5%5 I ·~.10 I o,,~o· .. 1 

. Contains 0.0005-0.003% boron. 

U 

II~ 

80 

SO 

1/14 ., 
III 
240 o 
II: 

~3 

3 30 
III 

~2 
u 
i 20 

Diameten of round. with same as-quenched hardness, inches LOCATION I. ROUND I OUENCH 124 SURFACE MILD 
1 2 3 4 

0..0 1 1.5 2 -2:5""3"""3:0 4 
FROM CENTER IfATn 

CENTER IOUENCH 

3/_ RADIUS 

1 2 3 4 SURFACE D.E 1 115 2 2.5:;5 3~ 4 -- 3/" RADIUS FROM CENm 
MILD 
OIL 

QUUCH 0.5 "T.S ~ ""2./L;3 3.5 CENTER 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 DISTANCE FROM QUENCHEO END -SIXTEENTHS OF AN INCH 
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Page 35 S·. (JD J1268 

HA.MESS LIMITS fOIl UNS H61180 Hardenability Band SAE/AISI6118H 
SPEC I f ICAl 1011 PURPOSES 

I 
C 

I 
Mn 

I 
51 

I I 
c, 

! I 
y 

I -,,- IISTMICI 11118. '7: .~ .~ .1% "mom .21 .10 
0.15/0.35 .10 .15 

Of M Ilel 1lA1. Nil. 

I 118 311 
2 ,,- 36 

• 38 28 Diameters of rounds with same as-quenched hardness. inches LOCATlOil IN ROUND ~E1lC.H , 33 2_ 124 SURfACE MILD 

5 3D 22 1 2 ~ _4 . 3/~ RADIUS fROM COtTER IfATER 

• 28 20 Hi T!5 2 2.5 3 3.5 4 CENTER IOUENCH 

7 27 - ~ 3 4 • 20 - SURfACE MILD 
-0. -, 'I.!) 2 2.5 3 3.5 4 '" RADIUS fROM CENTER OIL 

• 20 - 1.5 1Jl ~ 2 .5 ~ 3.~ CENTER OUEN~ 
10 2!5 -
II 25 - 85 

12 216 -
80 

II 211 -.. 23 
III 

15 23 - ;J.5 

II 22 - U 

'" 50 .. 22 - U 

20 21 - III. 
22 21 - '" ~ 2D - '" z. 
21 - - 0 

21 - - a: 
-<3 

30 - - % 
12 - -

HEAT 1lI£ATlIC TElftllATURES 
:::30 
III 

RE~.OED I' SA( ~2 
".ORMALIZE 1700 OF U 
AUSTUIT Ilf 1700 OF ~20 

-'0' for •••• r rolled .pecIM"s onl,. 2 • 6 • 10 12 '" 16 Ie 20 22 2. 26 2. 30 32 
DISTANCE !'ROM QUENCHED END -SIXTEENTHS OfF AN INCH 

HAIOIIESS LIMITS fOIl UNSH61500 Hardenability Band SAE/AISI 6150H 
SPECifiCATION PURPOSES 

I C 

I .;, I 51 

I I 
.Cr 

I t .1S:min.j -,,- DISYYCE llSOI .4~ .7%, 
SIIYnlTIS OJ fI /0 .3fi 
Of M lOCI IlAI Nil .54 1.00 . 1.20 

• 85 III 
2 85 !58 
J 511 57 Diameters of rounds with same .. quenched hardness, inches lOCATlOII '" IIOUIIO lauEICIt 
• II~ 511 ~ SUlfACE M'lD 

5 113 55 1 2-t/ 4 
3'~ RAD'US ,_ CEIT£II WaTf. 

• 83 53 1lr.5 -1'-. -~ 2.53 3.5 4 cun. IOUflCH 

7 82 50 .~ 3 4 SU.fIC( 
~7 

... t.D • 81 O. 1 -Hi ? 2.5 3 3.:J 4 3'" •• D.US ,_ C.N"R O'l 
9 8. 113 1.5 ~ 2.5 3 3.5 CfNn. QuflCN 

'0 60 ~I 

II 50 39 85 

'2 !58 38 

37 
60 

'3 57 .. 55 38 
... 

.5 511 35 ~ $$ 

'6 52 35 U 
", 

$0 
II 50 3~ U 

20 118 32 
"'4 

Z2 ~7 3' ", 

20 118 30 ... 
Z40 

It ~5 29 0 

a ~~ 27 a: 

JO "3 28 ~ 3 
II ~2 25 

j 30 
"UT TREATING TOftRAl\JAES III 

WE COMMENDED IY SA[ ~2 
"NORMAL'ZE 'O!lO 0, U 

AUSTEN IT • ZE .IIDO 0, ~20 
-'0' fO',I' or '0'" •••• cl ...... __ ,. 2 • 6 • 10 12 I. I. ~·slxi~E:~HS2~ 1: ,:~" 30 • QlSTANCE 'ROM "QUENCHED END 
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•• e Page 36 J1268 ~® 

MAROIIESS LIM I TS fOR UNS H81451 Hardenability Band SAEtAISI 81B45H 
SPECifiCATION PURPOSES Mn Si Ni C. Mo I --, 

'J' DISTMICE 11"'1 .4Y, I'~ I 0.1&'0.3& . I:/. .~ I 'OY;5 I J SIITEOTIS " 
Of MI llel IAI Nil .49 1.05 .45 .60 

I 113 50 -Contains 0.0005-0.003% boron. 
2 113 50 
J fI3 50 Diameters of rounds with same as-quenched hardness. inches LOCATlOli IN ROUIID auncH , 113 50 24 SURfACE MILD 

5 113 ~~ 1 2 3 4 
3.5 

3/~ RAD I US fROM CUTER WATER 

• 113 &II 0.5 1 1.5 2 2.5 3 4 CENTER auENCM 

7 112 " 1 2 3 4 
112 ~I 

SURfACE MILD 

-D.5cr.s 1 _ 1:5 2 2.5 ~J.5 4 3/11 RADIUS fROM CENT'" OIL 
III 118 t 1.52 33.5 CENTER QUE~ 
flO II~ 

flO III U 

eo 3$ 
60 

!Ie 38 ... 
~7 37 

~ $$ 
~7 3fI 
50 35 U 

", 
$0 

55 311 U 

20 " 32 
",~ 

22 ~2 31 ", 

20 flO 30 ... 
%40 

2. II" 211 a 
21 117 28 a: 
30 115 28 ~3 
32 113 27 

HUT TREATlIG TEMPERA1JR£S 
:::: 30 ... 

RECOMMENDED BT SlE ~2 
"NORMaliZE 1Il00 of U 

AUSTUlTllE 15&0 of i 20 
·ror forged or rolled speciMens ani,. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

HAROIIESS LIMITS fOR UNS H86170 Hardenability Band SAEtAISI 8617H 
SPEC I fiCA TI ON PURPOSES C Mn SI HI • Mo 

'J' DISTMICE 1117. .1~ 1'6O~ I I .35/ .35~ 1·15~ I SIITEOT.S 
.20· .95 0.16'0.35 /.75 .65 .25 Of .. IICN IAI Nil 

I IIfI 39 
2 1111 33 
3 III 27 Diameters of rounds with same n-quenched h.rdness. inches LOCATlOli IN ROUIID laurlCM , 38 211 24 SURfACE MILD 

5 311 20 , 2 3 4 3/11 RADIUS fllOM CUTER WATER 

• 31 - 10.5 .0 Z z.:) 3 3.5 ~~ CENTER lauuCH 
7 28 - 2 3 4 • 27 - SURfACE MILD 

...Q.f , 1. 2 2.5 3 3.5 4 III RADIUS fllOM CUTU OIL 
9 2e - 1.5 1.5 ~ 2!l 3 3.5 CENTER QUENCH 

10 2~ -
II 211 - 8$ 

12 23 -
13 23 

60 -
I, 22 - ... 
15 22 - ~$ 
If 21 - ~ 

$0 
II 21 - U 

20 20 -
"'4 22 - - ", 

2'1 - - III 
Z40 

H - - Q 

21 - - a: 
30 - - ~3 
32 - -

:::: 30 
HUT TR£ATlIG TEMPERAlIJIIfS III 

REC_NDED BT SA( ~2 "1I01tMALllE 1700 Of U 
AUSTENITIZE 1700 Of ~20 -'or forged or roilld IDlei.,ns 0"1,. 2 4. 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

DISTANCE '''OM QUENCHED END -SIXTEENTHS OF AN INCH 
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Page 37 SAEQp J1268 

MAROII(SS 11M I TS fOIl UNSH86200 Hardenability Band SAE/AISI8620H 
SP(ClfICATlON PURPOS($ 

~ ·Mn SI Ni c. Mo 
'J' tlSTMCI ... I .17/ 1'0/. I 0.16'0." I .3~5 .35~ 1,IX5 [ "lTnUIS 

IIlI Of M .IC. ••• i / .23 .95 .65 

• 118 ijl 

2 ij7 37 
3 ij. 32 Diameters of rounds with same .-quench .. hardness. inches IOCATlOII .1 IIOUIID !OO(IC" 

• ij. 27 2~ SURfACE MILD f------ --
~ 37 23 

, Z 3 4 3'. RADIUS fROM COTU "AnR 

• 3. 21 1.0 1.:l Z Z.:l 3 ~. 4 CElnR QUEIC" 
7 32 -
• 3D - 1 Z 3 4 SUlfAC( MilD 

....0.5 1 1.:l Z Z!) 3 3.5 4 '" RADIUS fROM CO.TU 011 
9 29 - :H5 1.5 2 2. 5 3 3.5 CElnl QUElCH 

.0 28 - ,---

" 27 - 6 

'2 2e -
60 

'3 2~ -.. 2~ - .. . ~ 2 • - ~!; 
16 ~ - U 

", 
!;O 

II 23 - U 

20 23 -
"'4 

22 23 - ", 

ft 23 - .. 
f---. %40 

H 23 - 0 

21 22 - II: 

30 22 - ~ 3 
J2 22 -

HEAT TREATING IDftRA1IJA[S 
j30 .. 

R(COMMEIO(O BY SAl ~2 
"NORMALIZE 1700 Of U 

AUSTEIITIZE .700 Of ~20 
-for forged or to r I eel Ipee I.ens on l:t. 2 4 6 • 10 12 14 16 I. 20 22 24 26 2. 30 32 

DISTANCE 'ROM QUENCHED END - SIXTEENTHS Of AN INCH 

HAROII(SS LIMITS fOR UNSH86220 Hardenability. Band SAE/AISI8622H 
SPEC I fiCA TI ON PURPOSES 

~. Mn 51 !!Ii Cr Mo 
'J" OISTANCE .. 2211 ·r 1··60~ I 0.16".'0 I .3%5 .35~ T-I% I S111UITIS 

IIlI .65' .25 Of M 'OCI •• 1 .25 .95 

• ~ 113 
2 119 39 
3 117 311 Diamete,. of rounds with urn ... quenched herdn ... inches LOCATION II IIOUIID OO(lC" 

• 1111 30 124 SUlfACE MILD 

~ liD 2\1 -.1 Z 3 4 3'" lAD I US fROM C(lTU "AnI 

• 37 2ij 10.5 1 1.5 2 2.5 3 3S 4 C(ITU QUElCH 

7 3ij 22 ] 2 ;: 4 
1 32 20 

SUIfAC( MILD 
1.:1 1 1.:l Z.:l 3 3.:l 4 '" IADIUS fROM C(lTLI OIL 

9 3. - U.O .0 Z 2.5 3 .~ CEITER QU~ 
'0 30 -

" 29 - II!; 

'2 28 -
eo 

'3 27 -.. 2\1 - III 

.~ 2\1 - ~ !;!; 

16 2~ - U 
", 

!;O 
II 2~ - U 

20 211 - "'4 
22 211 - ", 

ft 211 - .. 
%40 

21 211 - 0 

21 2. - II: 

30 211 - ~3 
32 2. -

j 30 
HEAT TREATING TOftIIAlURfS ... 

RECOMMENDED BY SA( ~2 
"IORMAlIZE 1700 Of 

U 
AUSTEIITllE 1700 Of ~20 

-for forged or rolled speel.ens onl,. 2 4 6 • 10 12 14 16 I. 20 22 24 26 2. ~ 32 
DISTANCE 'ROM QUENCHED END - SixTEENTHS .Of AN INCH 
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J1268 "All!! 
..... ® Page 38 

HA_US LIMITS FOIl UNSH86250 Hardenability Band SAE/AISI8625H 
SPECIFICATIOtI PURPOSES C Mn Si NI C, Mo 1 

"~" DlSTAIICl 1&251 .2~ I.~ I 0.1 S 10.3S .3~ .35~ T·l~ T Sluunu .21 .95 . .75 .65 Of M 1_ HA. Nil .25 

I 52 _5 
2 51 _I 

I _8 36 Di.met." of rounds with same as-quenched hardness, inches LOCATIOtI II IIOUII" I""~-H 
• lie 32 24 SURFACE MILD 

5 ~ 29 1 2c :3 4 3/_ RAD I US FIIOM CEITER WATER 

I 110 27 J.5 1.5 2 2.5 :3 35 4 CElnR ClUOCH 

7 37 25 2 3 4 • 35 23 
SURFACE MILD 

1.5 2 2.5 3 3!'\ 4 III RADIUS FIIOM cnm ~ 
0..5 

OIL 

• 33 n 1..5 Z. 5 :3 3.5 CElnR QUElCH 
IG 32 21 

" 31 20 6 

12 30 -
60 

II 29 -.. 28 - .. 
15 28 - ~U 

" 27 - ~ 
~O .. 27 - U 

2G 20 - 0114 
22 20 - 011 
~ 20 - .. 
21 20 - ~40 

a 20 - IE 

IG 25 - ~3 
12 25 -

j30 
HEAT TRUTlIIG TEMPERA1URES .. 

REC_IOED IT SA( ~2 
"IIORMALIZE 1850 OF U 
AusnNITllE 1800 OF 

i20 
·For forged or rolled speri.ens onl,. 2 4 6 • 10 12 14 16 III 20 22 24 26 211 30 32 

DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 

HARDIESS LIMITS FOR UNS H86270 Hardenability Band SAE/AISI8627H 
SPEClf ICATION PURPOSES C Mn Si Ni Cr Mo 

"J" DlSTMCl 8527 
.2X 1·'/. I 0.16/0.36 I .3Y.75 .3% .lh T SIITUITMS 

HA. .30 .95 .65 .25 Of M lleo Nil 

I 5_ _7 
2 52 _3 

I 50 38 Diameters of rounds with urn. a-quenched hardnea. inches LOCATIDI II ROUIIO ClUENCH 

• ~ 35 24 SURfaCE MILD o-
S _5 32 1 Z 3 4 3/11 RADIUS FIIOM CENUR WATER 

I _3 29 WI 1 1l) Z Z.5 3 3.5 4 CElTER ClUEICH 

7 110 27 2 ~ 4 • 3B 20 SURfl..CL, MILD 
ltl 1. 2 2.5 3 3.5 4 III RADIUS fROM CENT£R OIL 

• 38 2_ U.5_ 1.5 2 2.5 3 3.tl CENTER QUENCH 
10 3_ ~ .-

" 33 23 II 

12 32 22 

31 
60 

II 21 .. 3D 21 .. 
15 30 20 ~5 

" 20 20 ~ 50 .. 28 - U 

2G 28 -
"'4 

22 28 - '" ~ 27 - .. 
27 - %40 

21 0 

a 27 - IE 

IG 27 - ~3 
J2 27 -
lOT TlEATlIIG TEMPERA1URES 

j30 .. 
REC_NOEO 8T SA( ~2 

"NORMALIZE 1850 Of U 
AUSTUITIZE 1800 Of ~20 

·for forged or to II ed spec i _ens on I J. 2 4 6 II 10 12 14 16 III 20 22 24 26 211 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 
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Page 39 ME G) J1268 

HARDNESS LIMITS fOR UNSH86300 Hardenability Band SAE/AISI8630H 
SPEC I f ICAT ION PURPOSES C Si Hi C. Mo I 

J- OIST&IICl 1630" .27 i .60 .951 o.lIi /o.H 
.35 .. · .35 1 .15 1 

SIITUITMS 
OF AI I.CM IOU .,. .33 .75 .65 .' .25 

I 5& ~9 

2 55 116 
1 5" "3 Diameters of round. with Am8 as-quenched hardnna. inches LOCATION IN ROUIID lauocH 
• 52 39 124 SURfACE MILD 

S 50 35 
, 2 3 4 3/~ RADIUS fROM CENTER VATER 

6 ~7 32 0.5 1 1.5 2L5 ~ 3.5 4 CENTER La!LEHCH 
7 "" 29 

~-1 If-f r.\. 3 3.5 4 8 ~I 29 
SURFACE MILD 

13/11 RADI~. f.".OM :~ OIL 
9 39 27 

10 37 2!5 
n~ 1.5 205 rL.3,5 f-- ._ c~ .~~ 

" 35 25 a5 

,2 3~ 2~ 

33 23 
60 

13 

" 
33 22 

... 
'S 32 22 ~ 55 1-+-p..,.. 
16 31 21 IJ 

III 
50 

'8 30 21 IJ 

20 30 20 1114 
22 29 20 III 

2' 29 - ... f-- f-. 
Z40 

26 29 - 0 

21 29 - IE 
« 3 

30 29 - X 
32 29 -

:::: 30 
HUT TREATING TEMPERATlJRES ... 

RECO'*'ENOEO 8Y SAE = 25 -NORMaliZE 1850 Of U 
AUSTENlTllE 1600 Of ~ 20 

-For 'orgro or rolleo SDeC1fnen~ 0"11_ 2 4 6 a 10 12 14 16 II 20 22 24 26 2. 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS Of' AN INCH 

HARDIIESS LIMITS fOR UNSH86301 Hardenability Band SAE/ AISI 86B3OH 

SPEClf ICATIDII PURPOSES ~i Ni C. Mo I a 
"~" DISTANCE I 0.27/0.33 0.60/0.95 I 0." '0." 10.35/0.75 0.35/0.65 ~.15/0.25 I . 
SlITUIY .. 

I Of AN Iltl IIA •• 1111. 

I 51 I " *Contains 0.0005-0.003% boron. 

2 55 " 3 55 I ... Di_mete,. of round. with sam ... ..qu ... ch .. hardn ... ineIMs LOCATlDII IN ROUIID lauENCH 

• 55 ... 124 _ SURFACE MILD 

5 50 

I 
... ~ 2 3 4 3/11 RAD I US fROM CENTER VATER 

I 50 ... 1 1.5 2 ~ ~ 3.5 4 cmER IJl!!UCH 

7 53 III 

~~~ ?- ~ ~ 53 .7 
SURfACE MILD 

I 1Uf.it.'\ ~~1·5 3 4 3.~ III RADIUS fROM CE;fER OIL 
9 52 

I 
116 01\ CENTER QUEIICH 

10 52 " 
--

II 52 I 02 • 
12 51 110 

, 60 
13 51 39 

50 31 
... .. ~U 15 50 36 

" 09 35 IJ 
., SO 

II ... 30 U 

20 07 32 
"4 

22 'S 31 ., 
20 .. 29 ... 

%40 
21 03 28 Q 

21 .. 'D II: 
«3 

30 

i 
<D 26 % 

32 39 2S 
::: 30 

HEAT TREATlICl TDftRAlUAES ... 
RECOMMENDED BY SA( ~ 25 

"NORMALIZE 1650 Of IJ 
AUSTUITIZE 1100 Of 

i20 
efor forged or rolled spec-i.ens only. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

OIS'TANCE FROM QUENCHED END - SIXTEENTHS Of' AN INCH 
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J1268 

HARDNESS LIMITS fOR 
SPECIfiCATION PURPOSES 

-",- OISTAtiCE 
SIXTEENTHS 
OF All IIiCK 

863'" 
lUI MI. 

-Fr" 

9 
10 

" 12 

13 

" 
I~ 

16 

18 

20 

22 

2' 

26 
28 

JO 

~2 

59 
58 
58 
57 

!is 
55 
5ij 

53 

51 

"9 
"7 
116 

"" ij3 
iii 

liD 

39 
37 
36 
36 

35 
35 
35 
35 

Hf.AT TREATING ITfoftAAl\JA(S 

RECOMMENDED BY SAE 
-NORMALIl[ 1600 Of 

AUSTENITIZE 1550 Of 

HAROIIESS LIMITS fOR 
SPEC I f ICATION PURPOSES 

52 
51 
50 

"8 

"5 
"2 
39 
311 

3" 
32 
31 

30 

29 
28 
27 
26 

25 
25 
21i 
21i 

21i 
21i 
23 
23 

OJ' DISTAIIC£ 
SllTEEIYNS 
Of All INtN MAl Nt" 

I eo 53 
2 80 53 
3 &0 52 
• 59 51 

----------- f------
5 59 1i9 
• 58 lie 
7 57 .2 

f--~-- ~---~--
9 5" 36 

10 52 31i 
\I 50 32 
12 lie 31 

------f------- -.-------
13 ij7 30 
,. liS 29 
15 Ii\i 28 

" ij2 28 
ijl-----

\I 211 
20 39 211 
22 38 25 
n 38 25 

21 37 211 
II 37 21i 
30 37 21i 
32 37 211 

HEAT TREATI\(; TEMPERATURES 
RECOMMENDED BY SAE 

'NORMALIZE 1&00 Of 
AUSTENITIZE 15!1O Of 

-For forged or roll ed spec i .ens Oft I '1 

Page 40 

UNS H86370 Hardenability Band SAE/AISI8637H 

c:=:r=.+-:~_ Si-----=r=~ 1- c'EE Mo I j r '.34./ : .70/ I' 0.15/0." I .35/._ 1.35 ,/:15 / 
I ".41 I /1.05. .' .7~ .<65 __ .2_5 ____ " _____ ...J_ 

Diameters of rounds with same as-quenched hardness. inches LOCATION IN ROUND OUENCH 
SURf ACE 14 I LD 

3/ij RAD I US fROM CENTER WATER 

4 CENTER OUENCH 

, 2 . ~. ______ . __ Sl!.'!lliL MILO 
_O.5_..J __ l.~_.2. •. .L 3_5 4 3/11 RADIUS fROM C_~ OIL 

U.O .' m_ _ 25 3 3.5' _ C~ _ OUENCH 

85_,.-

80 

..... -
..J 55 
~ :....:....-
eli 

50 
V 

:::.:'~ ... 
Z40 
o 
a: 
"3 :z: 

j 30 ... 
~ 25 
V 

~ 20 

85 

80 ... 
~ 5!> 
V 
ell 

50 
V 

"'4 

"3 :z: 

j30 ... 
~2 
V 

~20 

2 4 6 II '10 12. 14 16 18 20 22 24 26 211 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 

UNS H86400 Hardenability Band SAE/AISI 8640H 
C, Mo 

.37/ I' .7cy' [ I .35/ 
/ _44 / 1.05 [ 0.1& /0." / .75 

.35/ T .15/ T 
/.65 /.25 I 1 

Diameters of rounds with same .s-quenched hardness. inches LOCAl I ON I N ROUND II"MIEMCH 

2 4 ______ ._ . _____ ~RfACE_. MilO 

t 2 3 4 ~~D'-U.~.JROM-~~N~ WATER 
0.5 1 .1.5 2 2.5 3 3.5 4 CENTER [OUENCH 

I---.o.-.!---~ ~_ ~!. SURfACE MILO 
I u.: ,-,:o"""2~~-~", 3_5 4 3/11 RADIUS fROM co.ToR OIL 

o_~ 1 1.5'- ;::--- 0::_5 3 3.5 CENTER OUENCH 

--- --

= .. -e----
--

2 4 6 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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Page 41 e.e 
~® J1268 

HARDNESS LIMITS FOR UNS H86420 Hardenability Band SAE/AISI 8642H 
SPEC IF Icn ION PURPOSES C Mn 5i I Ni C. .Mo 

-J- 01STille£ 8607" ·/':'461 'X' IU.lbtU.3!! I .3~ .35~ 1 .IX 1 SIXT[U1HS t- --_ .. -
OF .. IKeH MAX HI. 1.05 .75 .65 .25 

I 62 55 
7 62 5ij 

3 62 53 Diameters of round. with urn. a.qulnchlld hardness. inches LOCATION IN ROUNO : CUEHCM 

• 61 52 24 SURF ACE MILD 
---_.-

S 61 50 1 2 3 4 3/ij R~DIUS !_"-OH C!N~~ WATER 

6 60 ij8 0.0 .0 2 2.5 3 3, .. CENTER I CUENCH 

1 59 ij5 2 3 4 
8 56 ij2 

SURF ACE MILD 
0.1 1 Hi ? 2.5- "3 3.!i 4 3/~ RADIUS FROM CEMlER OIL 

9 51 39 0.0 ,.1J) _2 2.0 ~ 3.0 CEHTER QUENCH 
10 55 37 c-+ 

" 
5ij 3ij 85 t:::::: ~- r-~ 

17 52 33 
.. - ~ 

80 
f-: I--

13 50 32 1--... 
" 

ij9 31 ;t 55 I::::c:::-1--. -= 
1\ lOA 30 t==--~ 

- f--- 1---- .. -
V - f=." 

16 ~ 29 III ~ 
.--

50 
~-

18 ijij 28 V c-- I-- --:: t:":C 

70 ij2 28 -. . . . ~- .- r=-=-:- 1- . 
1114 

n ~I 27 III -: -
c-:-~ 1-- --~ f-:=- ~==- S -- I-::--::-

7' ~ 27 ... =-...:. t--"':' -- r= ~ -- .- -.-= 
%40 

76 ~ 26 0 - = --
28 39 26 a: 

'" 3 
.. -

30 39 26 X 
32 39 26 

j 30 
HEAT TREATING TEMPERATURES ... 

RECO .... ENDEO BY SA[ ~ 25 
°NORMALIZE 1600 OF -

V 
AUSTENITIZE 1550 OF ~ 20 

-for forgeo or rol tea speCt"'en~ on I y. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 

HARDIIESS LIM I TS fO. UNSH86450 Hardenability Band SAE/AISI 8645H 
SPEC IF Icn ION PURPOSES C Mn 5i Ni Mft 

0JO DISTAlC! NOSH .4~ I .7y' I 0."/0." T ,3Y, .35~ I .15./ I 
'IIrtEITlS .49 DF Al IICH NA. MI. 1.05 .75 .65 / .25 

I 83 !58 
2 83 !58 
3 83 55 Diameters of rounds with SlIm' .. quenched hardness, inches LOCATION ~ N IIOUIID IIIIENC. 

~ 
, 83 5~ (Z .. SURFACE MILD 

S 82 52 ~ 2 3 4 3/~ RADIUS FROM CEMTER WATER 

I 81 50 UO 1.0 2 2.0 3 3.5 4 CENTER IOIIENC. 

7 81 ~ 2 ""3" 4 
8 80 ~5 

SURFACE MILD 

O.t 1 1.5 2 2:5 ?lI :<'1.5 4 3/11 RADIUS fROM CENTiR OIL 
9 511 ~I 0.5 1.5 2 2.5 3 3.5 CENTER QUENC. 

10 58 311 
II !58 37 

65 

12 55 35 
60 

5~ 3~ 13 .. 52 33 
til 

IS 51 32 ~ ~~ 
16 119 31 V 

OIl 
~O .. ~7 30 V 

20 ~~ 29 
OII~ 

22 ~3 28 OIl 

f--~-- ~2 28 til 1---..2 27 
%~O 

21 0 

21 ~I 27 a: 
"'3 

30 ~I 27 X 
37 III 27 

j30 
HEAT TREATING TEMPERAlURES ... 

RECOMMENDED BY SAE ~2 
'NORMALIZE 1800 Of V 
AUSTENITllE 1550 Of ~ 20 

-for forged or rollee! speci.ens onl,. 2 • 6 8 10 12 14 16 18 20 22 2. 26 28 ~ U 
DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 
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J1268 
... e 
..... ® Page 42 

UNSH86451 Hardenability Band SAE/AISI86B45H 
HIIOIIESS LIMITS fOR 

SPEC I f ICATIOII PURPOSES C Mn Si Ni Cr Mo II -=:I 
0J o DISTM" _I .4~ .~ I .3~ .354 1·1~ I , 
,IITUIT" 

IlAK Mil 
.49 1.05 • ... / .... .75 .65 .25 

Dr. IICI 

I 83 !!II *Contains 0.0005-0.003% boron. 
2 83 !!II 
3 112 DD Diameters of rounds with same as-quenched hardn ... i ..... LOCATlOII II AOIMI IIIMIICII 
• 112 DII ,2<er SUllfACE MILD 

5 I 112 I DII 1 2 3 4 3/_ RADIUS fllDll CElTEII WATEII 
I 

Y5~ 3.5 4 louOCH • III 
I 

D3 10.5 1 1.5 2 CEMTEII 

7 III 112 2 ~ 4 SURfACE 
110 I 

MILD • 112 01 1 1.5 2 :;:I_iii 3 3.5 4 ,_ RADIUS fADII CENTEII t---. :1 OIL , 51 1.5 1.5 2 :15 "3 ""3]5 CENTER QUEICIt 
10 DI 

II 
/I 50 50 
12 50 50 

60 
II De 110 .. .. De ItS ~5 15 118 ItS 

" 118 _D ~ 50 .. 118 ~ U 

20 118 311 "'4 
U 57 37 '" 20 D7 3D .. 

Z40 
M 57 " 0 

a 57 32 
II: 

30 !!II 32 ~3 
12 !!II 31 

::: 30 
HEAT TREATlICl TEllPERATlRS .. 

RECOMMUOEO BY SAE ~2 
'NO_lIIE 1800 Of U 
AUSTENITIIE leBO Of ~2 

·for foroed or rolle(l specl.ens ani,. 2 4 6 1 1O 12 14 16 II 20 22 24 26 21 30 32 
DtS"fANCE FROM QUENCHED END - SIXTEENTHS aF AN INCH 

",IIOIIESS LIMITS fOR UNS H86500 Hardenability Band SAE/AISI8650H 
SPECifiCATION PURPOSES C Mn 51 HI Cr Mo 

°J'II.T_ 
_. 

.4~i .7~ ! .
35h' .35/.. 

!.IX5! IlITU1TU .54 1.05 •. 1$/ .... .75 Dr. IICI /OAK 1111 .65 

I 115 !18 
I liD 118 
J liD 57 Diameters of.r'9~ ... with..." • ..-quenched hardness. inches LOCATION II ..... 0 I",,~IICII 

• 1111 57 1:;:14 SU.fACE MILD 

5 1111 !!II 1:'· .2 3 4 3/11 RADIUS fllDll CElTER "ATE' 

• 113 DII 10.5 5 Z Z,5 3 3.5 4 CElTEII louOCH 
7 113 D3 Z ~ 4 • 112 50 

SUlfACE MILO 
O. , . t.5 : 2"3 3 ""3:54 [3111 RADIUS fADII CEMTE. OIL • III _7 1.5 L5 2. 3 "35 CEnEII QUElCH 

/0 110 .... 
/I 110 III 6 

II !ill 39 
10 

II 58 37 .. 118 3D .. 
15 57 3!i ~5 

" !!II " ~ 
50 .. 55 33 U 

20 53 32 
"'4 U 112 31 '" III 50 31 .. 

110 30 
Z4 

II 0 

a 
_7 

30 II: 

30 ItII 2V ~3 
12 II!i 2V 

NEAT TllEATlICl T8ftIIAlUIIES 
::: 30 .. 

'ECOIMIDEO IIY SAE ~2 .' 'IiORNALllE . ".reDo Of 
U 

AUSTEll I TIlE 1550 Of ~2 
·For forged or rolled" speel_ens on',. 2 4 6 • 1O IZ ... 16 II 20 22 24 26 21 30 32 

DtS"fANCE FRO .. QUENCHED END - SIXTEENTHS aF AN INCH 
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Page 43 SA.E 
<III J1268 

H&IIOIIESS LIMITS fOIl UNS H86550 Hardenability Band SAE/AISI8655H 
SPEClflCATlOII pUIroSES Mn $I NI c. .... 

·~;I~m~ I .S511 .~ I'~ I .... '0 .•• I .35h .35~ 1 .15~ T Of AI ,_ 
IIU .,1 .60 1.05 .75 .65 .25 

I - eo 
2 - !!II 

• - 59 , Diameters of rounds with sam. as-quenched hardness. inches LOCATlOil II _0 1000EItli 

• - !Ie 124 SURfACE MILD 

S - 57 1 2 3 4 3/_ RADIUS fllOll CUTER WATEI 

I - !Ie 1.5 1 1.5 -2 2.5 3 3.5 4 CUTEI IOUElCH 

7 - 55 2 3 4 SUlfACE - 5_ MILD 
I O. .5 2 2.5 ~ ~!) 4 III RADIUS f_ CEIUR OIL , - 52 0.5 .5 .5 3 ~1i CEITEI OUENCH 

10 tl5 110 
II tl5 lit! 1 

12 tI_ ~ 

10 
IJ tI_ -, 

tl3 110 
.. .. ~5 

'S tl3 311 
II tl2 38 U '--

III 50 .. til 37 U 

10 eo 35 1114 
22 !!II ~ III 1--4--

" 58 ~ .. --Z40 
H 57 33 0 

21 !Ie 33 II: 
.3 

JO 55 32 % 
J2 53 32 

::: 30 
HEAT TIUTIIIG TEMPERATI.IIES .. 

IECOMMENDED If SA[ ~2 
°NO_lIl£ ItlOD Of U 
AUSnllTIIE 1550 Of ~ 20 -'or forDed or rolled socci.ens on',. 2 4 • I 10 12 14 I. II 20 22 24 26 21 30 R 

DISTANCE FROM QUENCHED END -SIXTEENTHS OF AN INCH 

",IOIIESS LIMI TS fOI UNS H86~.9Q, Hardenability Band SAE/AISI 8660H 
SPEClf ICATION pUIroSES C "'.M~ co NI ~ Mo 

.... DlSTIIIU - I .55~ I '7~ I I .3% .35,(," T .154 T S'"TEEITIS 
IIU ii..- i .65 1.05 O.I.'O.~. .75 .65 Of AI lacl , - eo 

2 - eo 
• - tlO Diameters of rounds with same ..-quenched hardness, inches LOCATlOII II ...... " IIIJ£IOeJI 

• - tlO 24 SURfACE MILD 

S - tiD 1 l) 3 4 3/11 RADIUS fllOll CEITEI WATEI 

I - 50 lti 1 1.5 2 2.5 3 3.5 4 CEITEI louEIICH 

7 - 58 2 3 4 SUlfACE - 57 MILD • \I 1 -15Z2.5~~4 fUll RADIUS f_ TrIUI OIL 
9 - 55 0.5 1.5 "2 5" 3 3.!' C£ITEI OUEICH 

10 - 53 
1 

II - 50 

'2 - _7 
eo ,. - 115 .. - 1111 

.. 
IS - _3 ~5 

" ';5 112 U 
III 

50 ,. till lIP U 

10 till 39 
"'4 

22 e3 38 '" 20 e2 37 .. 
Z40 

21 tl2 3& t. 

21 el 3& II: 
·3 

JO eo 35 % 
.2 eo 35 

::: 30 
HEAT TREATING TEMPERATURES III 

RECOMMENDED BT SAE ~ 25 
·NORMAL' ZE leoo Of u 

AUSTENI T I ZE '550 Of ~20 -'or forgcCl or rolleo speci_ens onl,. 2 4 • I 10 12 14 I. II 20 22 24 26 2. 30 • -- DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH 
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J1268 •• e Page 44 .-.&® 

H_ESS LIMITS fOIl UNSH87200 Hardenability Band SAE/AISI8720H 
SPEClflCATIOII PURPOSES C Mn 51 Hi C. liIo 

"J" tlST_ 172011 .I~ 1.60 /.: I 0.16/0.36 .3Sh' .3S~ 1'~30 I Slnn.TlS 
Of .1_ IIA. III .U .9S .75 .6$ 

I 118 III 
2 117 38 
J 115 35 Diameters of round. with same as-quenched h.rdness, inches LotATlOII IN IIOUIIO lauucH , 112 3D 124 SURfACE MILD 

5 38 2e 
, 2 3 3'11 RAD I US f_ CENTER WATU 

• 35 211 (15 1.5 2.5 3 '3.5 4 CEITER lauENCH 

7 33 22 , 2 ~ 4 I 31 21 SURfACE MILD 
O. , 1.5 2.5 3 3.!'i4 '" RADIUS fROM ~~OTn OIL 

I 3D 20 0.5 1.5 2.5 3 3.5 CENTER QUENCH 
10 20 -
II 28 - • 
12 27 -

60 
II 2e -.. 2e - .. 
15 25 - ts .. 25 - !II 

50 
II 211 - U 

20 2_ - "'4 
U 23 - '" M 23 - .. 

Z40 
M 23 - 0 

a 23 - a: '""'I'--~ 
30 22 - ~3 
U 22 -

j30 
IEAT TREATING lBftRAlURES .. 

RECOMMENDED IT SAE ~2 
"IO_LIlE 1700 Of 

U 
AUSTEIITIZE 1700 Of ~20 

·For forGed or rolled s.,eei.ens onl,. a 4 6 • 10 12 14 16 I. 20 22 24 26 2. 30 32 
DISTANCE FROM· QUENCHED END - SIXTEENTHS Of AN INCH 

H'ROIIESS LIMITS fOR UNSH87400 Hardenability Band SAE/AISI 8740H 
SPEC I fiCA TI 011 PURPOSES C Mn 51 NI C. Mo 1 

"J" OIST_ IMI 
.37/.: I ""/C I .3Sh' .35~ 1·20~ T SIITEDTIS .44 I.OS •. 10/0." .7S .65 Of.I_ IlAI III ' .30 

I eo 53 
2 110 53 
J 110 52 Diameters of round. with urn • ...quenched hardness,. inches LotATlOII IN IIOUIIO DIIEICH , 110 51 124 SURfaCE MILD 

5 !ill l1li 
, 2 3 4 3'11 RAD I US r_ CENTER WATER 

I 5& l1li Q5 1 1.5 2.5 3 3.5 4 CENTU ,auEICH 

7 57 113 1 2 ~ 4 Sl!.R~ I 58 lID -- MILD 
Q! 1 :t 2.5 3 3.5 4 vii I!ADIUS fROMCElTfR OIL 

I 55 31 0.5 1.5 2 2.5 ~ "'3]i CEITER QUElCH 
10 53 35 
II 52 311 • 
12 50 32 

60 
II 1111 31 .. 119 31 .. 
15 l1li 3D t5 
II 115 211 !II 

50 
II 113 28 U 
20 112 28 

"'4 
22 III 27 '" M lID 27 .. 

Z40 
M 311 27 0 

a 311 27 a: 
30 38 2e ~3 
U 38 2e 

j30 
HEAT TlfATiNG TfMPfRATUIfS .. 

RECOMMEIOED IT SA( ~2 
·_LIlE 1Il00 Of u 

I-i-- ' . 1=' .. ',= 
AUSTEll TilE 1550 Of ~20 

·for forged or rolled spec:i_ens ani,. a 4 6 • 10 12 14 16 Ie 20 22 24 2. 2. 30 32 
DISTANCE FROM QUENCHED END - SIXTEENTHS Of AN INCH 
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Page 45 SfIE. lID J1268 

"~SS Llllin FOI 
UNSH88220 Hardenability Band SAE/AISI 8822H 

srECIFICATlIIII ",liPOSES 

I . "i. 25 I 
in 

I 
Si I . NI 

I C, I 80 I I -,,- .IST*I .. U " .711 /. IImaTlS 1.011 0.1$ 10.36 : .311/ 75 
.311/

ee
: .» /.WJ : 

If • IICII IIAII "" 
I !IO 113 
2 III 112 , 118 

I 
311 ' Di.meten of round. with sam • .-quenched hardness. inch_ LOCATlIIII 11- ClUEIICH , INS 33 IZ4 SUIIFACE IIILD 

5 10 211 1 2 3 4 3/_ lAD I US FIOII CEITU WATEII 

I WJ 27 0.5 1 1.5 Z 2.5 3 3.5 4 CElTEII i!UPCH 

7 37 25 2 3 4 SURFACE 
35 211 

IIIlD 

Q~ ~ t..'i 2 2.5 " 3.5 4 ~ RADIIS FIOII eoru OIL 
311 211 :1.5 1.5 2 25 3- 3.5 CE.rU OUEICII 
33 23 

8 32 23 
31 22 

80 
31 22 .. » 22 

;J.II » 21 
211 21 ~ 

II 
211 20 U 

20 28 - "'4 
22 27 - .. 
" 27 - .. 

Z4 
II 27 - 0 

• 27 - II: 

• 2"1 - ~3 
II 27 -

j30 
HEAT TllEATIIC 1DftIIAlUAES .. 

IIECOIIIIEIOED IT SAE ~2 
-_LIlE 1700 of U 

AUSTEIIT I IE 1700 of ~2 
-lor foroed or rolled .peel.ens onl,. 2 4 • • 10 12 ... I' I. 20 22 24 .. 2 • .10 • DISTANCE FROM QUDtCHl!D DtD - SIXTEENTHS OF All IIIeH 

",III111ESS LIMITS fOR UNSH92600 Hardenability Band SAE/AISI926OH 
SPEC If ICA "OM PURPOSES 

I 
C I Mn I Sj I I I I I O~O OISTAlC[ 92I0Il 

.5Y.65 SIITUUMS 
Ill. 

:e5/, I.,y' 
Of AI IICO MI' 1.10 2.20 

I - 60 
2 - 60 
I 65 57 Diamet.,.. of rounds with ...... D-quenched hard .... inches LOCATIOIL II ~D IOUEICH , 611 53 124 SURfACE MILO 

5 63 l1li 1 2 3 4 3/11 RADIUS flOll CUTER WATE" 

• 62 III 10.5 1 1.5 2 2.5 3 3.5 4 CEMTE" IOUEICH 
7 60 31! 2 3 4 • 511 36 SU"fACE MILD 

1 11) 2 21) 3 31) 4 "11 RADIUS fROM C£lUR OIL 
I 55 3e L,\ 1 1.5 2 2 5 3 3.5 CEITER OU[MCH 

10 52 35 

" 119 311 ell 
12 117 311 

eo 
II 115 33 

" 113 33 
III 

15 112 32 ~II -
16 liD 32 U .. 

110 
II 3B 31 U 

20 37 31 
"4 

22 3e 30 WI 

" 3e 30 .. 
Z40 

.. 

N 35 211 0 

a 35 211 II: 

10 35 28 ~3 
IZ 311 28 

j30 
HEAT TREATII(, TDf'(RATUllES III 

RECOMMENDED 8Y SAE ~2 °MORMAlIlE 1650 Of 
U 

- -
AUSTEMlTllE leoo Of ~20 

·for forged or rolled speci.ens ani,. 2 4 6 • 10 12 .. 16 I • 20 22 24 26 28 30 32 
DISTANCE FROM QUENCHED END -SIXTEENTHS OF AN INCH 
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J1268 SAE ® Page 46 

HAIIOIIESS LIMITS FOIl UNSH93100 Hardenability Band SAE/AISI 9310H 
SPEC I' ICAT 1011 PURI'OSES t': .... !I; III; , Mo 

"~" .. n_ talOI .07~ I ·lIOho I o.u,o." 2.0~ I.0y' II'~ I SlmOTn 1._5 .15 Of .. IIIClI - "" 
.13 3.511 

I ~ 311 
2 ~ 35 
I ~ 35 Diametars of rounds with sam. as-quenched hardness. inches LOCATlOII II -0 IIII"ICH , 112 311 rztJ" SUR'ACE MILD 

5 112 32 1 2 3 4 '" laD I US ,_ CEITER WATER 

• 112 31 W) 1.0 Z Z.O ~ ~ 4 CEITER 1""ElCH 

7 112 3D 
Z ~ 4 • III 211 SUR'ACE MILD 

n 1 5 2 2.5 3 3.5 4 III RADIUS ,_ crlTU OIL 
t 110 211 0.5 1.5 . .5 ~.~ CElTER QUElCH 

10 110 27 
8S 

" 3a 27 
12 311 l!& 

80 
II 37 l!& .. 
" 311 l!& 

~ SS 15 311 l!& 

II 35 l!& U .. 
SO 

" 35 l!& U 

20 35 25 
"4 

U l" 25 .. 
" l" 25 .. 
21 3_ 25 ~40 

• ~ 25 a: 
20 33 I 2_ ~3 
12 33 211 

j30 
HEAT _ATlIIi 18ftIIA1UII£S .. 

RECOMMEIDED If SAE ~2 
"_LIZf 1700 0, 

U 
AUSTUITIZE 1550 0, ~20 -'or foroed or rolled Ipecl •• ,.. ani,. 2 4 6 8 10 12 14 16 II 20 22 24 26 21 30 32 

DISTANCE ... ROM QUr:NCHEO r:NO - SIXTEENTHS Of AN INCH 

NAIIOIIESS LIMITS '01 
UNS H94151 Hardenability Band SAE/AISI 94B15H 

SPEC I' ICATIOII rURroSES ..... !I:; Ni C, Mo B 
"~" OIn_ 101151 .12/ 1·7X I .2y' .2~ I .o~ 1 IImoTU .18 1.05 0.16'0.36 .15 .55 .15 Of .. IIIClI - "" I 115 311 -Contains 0.0005-0.003% boron. _ 

2 ~~ 311 
I ~~ 37 Di .... etars of round. with urn. as-quencMd h.rd ...... inch., LOCA TI 011 II -0 1'I11'ICM , 1111 311 IZ4 SUR'ACE MILD 

5 113 32 1 2 3 4 3/11 RADIUS ,_ CEITER WATER 

• 112 :18 1.5 1.5 2 2.5 3 35" 4 CEITER ""flCN 
7 lJO ?5 

Z 3 4 
!B 23 SUR' ACE MILD 

.0 2 Z.5 ~ 3.5 4 III '!'DIUS ,_ CUTU OIL 
3B 21 0.5 1.5 ~ 2".0 ~ ~ CflTER QUElCH 
3~ 2Q 
33 - 8 
31 -

30 
8Q - .. 

211 - ~5 2t -
27 - ~ 

50 
2B - U 

20 25 -
"'4 U 211 - '" " 23 - .. 

21 23 - ~40 

• 22- - a: 
20 22 - ~3 
12 n -

j30 
MfAT TRfATlIIi lBftlA1UII£S .. 

RECOMMEIDED IT SA( ~2 "_LIZf 17CO 0, 
U 

AUSTEll TI ZE I7rc 0, 
~20 -'or foroed or rolled sPiel •• ". onl,. 2 4 6 • 10 12 14 16 18 20 22 24 28 28 30 32 

DISTANCE 'ROM QUENCHED r:NO -SIXTEENTHS Of AN INCH 
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Page 47 aElB J1268 

..... ESS LIMITS FOI UNS H94171 Hardenability Band SAE/AISI 94B17H 
SPECIF ICATtOtt "'IPOSES II .. 5i Ni C, 110 • 

o~o ,,"_ 101111 .11t/ 1·7y' I .211/ .25/ 1\ .08/ II ° I .. moTU .20 1.05 0.1'/0." .811 .55 .111 
Of. IICI IIU M .. 

1 lie ~ *Contains 0.0005-0.003% boron. 
2 1tII :>9 
I _5 38 Diameters of rounds with same ...-quench .. hnnna. inches LOCATtOtt II _D III/EIC" , q~ 37 [?-A SUIFACE MILD _ . 3 _ , 2 3 4 I'" IADIUS F_ CEITER WATEI 5 

I Q.5 1..5 2 2.5 3 3S 4 CEITEI Imuc" • q3 ~ 

7 qz 2tI 2 ""3" 4 SUI FACE MILD • ql 2" (l 5"1 -'.5 2 2.5 3 3.5 4 lSI" IAOIUS FlOtt CEITU OIL 

• qo 23 0.5 1.5 2.5 3 3.5 Cu~ _.!'~ 
10 38 21 • " 36 2D 
12 3" -

60 
I' 33 - .. 
" 32 - ~S IS 31 -
" 3D - ~ SO .. Ie - U 

2D 27 - "'4 
U 2tI - '" 2'1 25 - .. 

%4 
H 2" - 0 

• 2" - II: 
C.1 

SO 23 - J: 
a 23 -

~.10 
IEAT lIIEATlIIG TElftllAlUAES .. 

IECOMMUDED " SAE ~2 
°IlOllllALIZE 17DO OF U 
AUSTUIT I ZE 17DO OF ~2 a 4 • a 10 12 14 I. la 20 22 24 2. 2. .10 .12 -for forg.d or rolled $pecleens onl,. 

DISTANCE 'ROM QUENCHED END -SIXTEENTHS Of AN INCH 

"AIIOtIESS LIM I TS FOI UNSH94301 Hardenability Band SAE/AISI94B30H 
SPECIFICATIOtt PUlPOSES I C I lin I SI I Ni I c, I·08

i.11I1 I I ••• ,.ITMeI "lID I IlItlOTIIS 
l1li : .27/_ 33 : .10/1•05 : .... /0 ... :.25/'811 : .25!. • ° Of. IICI Mil 

1 • III *Contains 0.0005-0.003% boron. 
2 !ill III 

• 55 ItS Di_en of round. with ..me ... q~ uRI ..... inches LOCATIOtt II _ 1_1101 , 55 ItS 124 SURFACE MILD 
5 511 1t7 1 2 3 4 lit IADIUS FlIGII COTO IIATO • 511 Its IlLl'i 1 tS.2 2..5 3 3..5 4 COTEI IIIIJOaI 
7 113 !tit 

Z 3 4 • 113 112 SURFACE MILD n 1 1.5 2 ?l'i " "l'i 4 lSI .. IADIIIS f_ crMTn OIL • 52 311 D..5 L5 25 3 3.5 CElTEI ClUEIICII 10 52 37 

" 51 31t • 
12 51 32 

I' 50 30 
60 

" Its 29 .. 
IS ItS ~ ~S 
II Its 27 ~ 

S .. .... 25 U 
2D "2 2_ 

"'4 U lID 23 '" " 38 23 .. 
N 37 

%4 
22 0 

• 35 21 II: 

SO lilt 21 ~.1 
~ a- 20 

~ .10 
IEAT lIIEATIIG 1BftIIAlUAES .. 

IECClMNEItDED " SAE ~2 o*,-LllE te50 OF 
AUSTUI TtlE lIDO Of ~a ·For fot,.d or rolled .pect .... s 0 .. _,. a 4 • a 10 la 14 I. Ie ao 22 24 2a .e M • DISTANCE '''OM QUENCHeD DID - SIXTEENTHS Of AN INCH 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

58 51 
56 37 
49 25 
33 22 

29 
27 
26 
25 

24 
22 

20 

HEAT TREATING TEMPERATURES 
RECOMMENDED 8Y SAE 

*NORMALIZE 
AUSTENITIZE 

870 ·C 
845 ·C 

* For forged or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

MAX. 

62 
60 
53 
36 

32 
31 
30 
29 

28 
27 

HRC 

MIN. 

: 55 
45 
31 
27 

25 
24 
23 
22 

20 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

870·c 
845 ·C 

* For forged or rolled specimens only 

•• e 
~® Page 48 

UNSH10380 HARDENABILITY BAND' SAE/A1SI1038H 

%C %Mn %Ni %Mo 

0.34/0.38 0.50/1.00 0.15/0.35 

APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC. min LOCATION IN ROUND QUENCH 
50 75 SURFACE 

MilO 
~2~073~0--~60~~9~0~~----~~----~~--f3~M~RA=D~IU~S~F~R~OM~CE~N~T~ER4 Q~~~~~ 

20 30 40 50 60 80 100 CENTER 

20 80 40 60 100 SURFACE 

15 
MILO 

30 45 60 75 90 3/4 RAOIUS FROM CENTER Oil 

10 20 30 40 50 60 75 CENTER QUENCH 

65 == .= . --. .. _ -~-:- .. ~. -. ':'.:: 
60~-~-=$="-$:=f:f-='f~=f~=--~~=1--~--="~==$r--=-='=~~' ~--='--=-=tr:-=.-=.::-==--,*,=:_=, =-~.=-.~ .. :...:.:-*~~.:::.=--~ ... ' -- ~ -- _.. _.--.--

;i =S ;::=-- r-- . . -:::~.-.-: . :--=: -=.~~ .. 

Uu'" 55 == .~:: := : C=-L-.-:-: .• -=. ~-- ==~=t::." =-=-_ - _. ___ . 
~ -\ ~ t~-I-- I - __.. ----

~ 50 1--r-. .. f- I-~~::::=~-=-::::::.: ----- r:-: _ .' __ 
i 45HC:+I-_-t\-t-t-==..-.-t-._ .t~-t----.~-.:---_ -+~--_-__ -__ --. t

F
-· .---.. -.-.. +-::-:-.-._--I-r=-.. -:::--:--.-. r-:.-=-.-.. -.-_.+--,,---=!-

~.--.= 

~ 40~=t==~i=~~=$~====~=====$=====t=====t~~.~~~~~---~~~ 

g 35111--'II!I+IiIiI-I--I-~:~~~~~~~-:-:-----:l-r--ii-·--=:=_'~II-I··I=~~·1~ __ -=_-_~-_-I·--__ ·_--_·-II--ii·l· 

~ r- ... ~ .. r .1---- .=~ .. 
~ 30 .1-. ::= .---:::- .---

- . -~:~f--' .. r-' .=f=::-= = . . . -~. -~'~'. 

~ . 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH10450 HARDENABILITY BAND SAE/AISI 1045H 

%C %Si %Ni %Cr 

0.42/0.51 0.50/1.00 0.15/0.35 

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

50 75 SURFACE 
MILD 

~20~3~0---6~0~~9~0--~----~~----~~--f3~M~R~A=0='U=S·~F~RO~M~CE~N~T~ER~ Q~~~~~ 
20 30 40 50 60 80 100 CENTER 

20 40 60 80 tOO SURFACE MILD 

1-"":" 5=-__ 3:::0:.,----:4:.::5 __ --:-::-~60"_::_:_.:.:7 5"-::-:: __ --'9"'0'--::--:--__ f3~/4~R A=O~IU~S~F~RO~M:_:C::::E:::N~T Eo::R:j QU~~CH 
10 20 30 40 50 60 75 CENTER 

- r' 
65_r--__ -f-- r-­

-=-1=- -1--60 _" __ . __ 
~I-' -- === 1--. 

1----. --. 

I-- .­
~.= .... -

~ := -. - .. I--'~ r-

~ 55=~ :\ 

.-- .. ~. 

~ =1+ ::-=\- f----I-. :----
::: 50 . H C'.-1'- .~. '-=1---... r' . 

.-

.-

z -- - . .------.. 
c 45~~~~~~~_+~----~----_+----~-----I------_r----~--__4 
~ . t- -- - -.-.-. -::.:... ---- -: = "- =~- .. -.... -_._ 
~ 40 -. -. .. -=- - - .. - -- -. . -. . .-

it. - _.- ----.:::' .--.. - ----

g 3511f--i·[f:t~i-~l!tll--III-!·i·~~~i----·----II~I~'_--~-·--'_----~~~ ~ I-+\-. ~, =-- _.~_ .='::'.' ____ . 

~ 30 -f-I--' . .... .-
. _. ---= .. r---" ---~ _ .-== r----::.- -- -::. 

25 .-

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHEO END - MILLIMETERS 
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Page 49 •• e J1268 .... ® 

UNSH15220 HARDENABILITY BAND SAE/AISI 1522H 

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

0.17 /0.25 1.00/1.50 0.15/0.35 
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 50 41 
3 48 35 

APPRQX. OIA. OF RQUr-'DS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

5 45 23 
5075 SURFACE 

MILO 

7 39 20 
20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 32 -- 20 40 60 80 100 SURFACE 
11 27 -- MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 -- -- 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 ---t-- j--- 1--- - --
65 

20 r=~ f-.-r-I=- ---r:-1= j--- r- __ 
--:-= -:= -

25 60 
=-c _ ~---=--=--- r--~ 

w ,.::. .1---~ --- I-- I--- - ~--= . --- -===-30 ---- -
..J f-'::: f-- f-- -I- .. - -

35 ~ 55 r- ---I-- f.-
<f) 1= ~- -- 1----= f.- --- -

------::-~-= r+--f-- i:-:-- -- 1:--_..:.... - 1:::--u 1--- --- -= 40 <f) 50 
-

45 <f) ~p.. N; 
--r 1:---- -- --

f=.- - ---" 
w ~- 1-- 1-= 1:= - - - - -- --

50 z --- -~ -~- --"--- ---- -

c 45 
~- ~ 

--I- -- .... -- --a: 
HEAT TREATING TEMPERATURES <t - f.-- - ~-- - ~-- 1--------- -----

.. -- --

~ 40 I:-
- ---

RECOMMENDED 8Y SAE 
--- -- - -

--' H--\-f-- -:- ~- -1= = 1:-------- -
~- --- -

*NORMALIZE 925 ·C w -~ ---=--
~ 35 

I:--
AUSTENITIZE 925 ·C ~- -- I:-- -~ 

u - r -- ----= -----== * For torlled or rolled specimens only 0 
a: 30 

-- -- --- ~ ---25 
-

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 
OISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH15240 HARDENABILITY BAND SAE/AISI 1524H 

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

0.18/0.26 1.25/1.75 0.15/0.35 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 51 42 
49 39 

APPROX. 01A. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 
3 

44 26 50 75 SURFACE 
5 MILD 

7 38 21 20 30 60 90 3/4 RAOIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 34 -- 20 40 60 80 100 SURFACE 

11 30 -- IS 30 45 
MILO 

60 75 90 3/4 RAOJUS FROM CENTER OIL 
13 27 -- 10 20 30 40 50 60 75 CENTER QUENCH 

15 25 -- -- I-- --
65 f= I- --- - --~-

20 23 -- -I-1----- -- - - -- -- --=-= --
25 w 60 __ 

-I---- I:- ---- ---- -- - -
30 ..J - -- -- r- -- ----- ---- - .--- ~-

35 ~ 55 
-- --

c- --~ --- -- I--
<f) 

=~ .:::--:-
-- 1-- - - - - --

u - --: --f.-- -_. - -- --.---:: 40 <f) 50 
45 <f) =r' '\ i:"= - -

~ 
.- - - - --

w -:... = ---- - I- --
50 =1:-- 1-::- - - -- .- --

z -- I:-- - _. --- .. 

c 45 =f-: -- --1:--- -- --a: .:..- ---
HEAT TREATING TEMPERATURES 

C( - -
------ --

J: -,,"" r\ -- I:--- : -- f.--
-~ -- --:..:.. 1--_:- ---::-

RECOMMENDED BY SAE ..J 40 - -- ---- ----1=--..J --'-- -r- - - ~:= ---
*NORMALIZE 900 ·C w --l-i AUSTENITIZE 870 ·C 

~ 35 1----- :=:= ---:--~=--- -
u -~ --
0 1---* For torlled or rolled specimens only a: 30 

- --

~= --= ---
--

25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS-

1.5 
3 
5 
7 

9 
II 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

53 44 
50 39 
44 24 
37 20 

32 --
29 -
25 -
24 --
- -

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

900 ·C 
970 ·C 

* For forQed or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

60 53 
59 50 
57 43 
53 36 

49 29 
44 25 
39 23 
35 22 

32 20 
30 -- -

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

970 ·C 
845 ·C 

* For forQed or rolled specimens only 

Page 50 

UNSH15280 HARDENABILITY BAND SAE/AJSI1528H 

%C %M" %Si %Ni %Mo 

0.21/0.30 1.00/1.50 0.15/0.35 

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

5075 SURfACE 
MILD 

2030 60 90 

20 30 40 ~o 60 80 100 
~~~ __ ~ ____________ ~ ____________ ~3~~_R~A~~~U~S_F_RO~M~CE~N~T~ER~ Q~~~~~ 

CENTER 

20 40 60 80 100 

I~ 30 4~ 60 75 90 

10 20 30 40 ~O 60 7~ 

SURFACE 
MILD 

t-__ '---:;:-'-';;;;----;-:: __ --:;:-=---:-:--'-''-=::---='-::;--__ r:3'"-/4.:...R'''A.:::O.:::IU:=S..:.F;.:.RO:::M:-:C=:E:::N::-TE:::R'-f QU~~CH 
CENTER 

--- -- -----t--- -

-:-= -- :-----=-=- --I---
- ---:: 
--

... 60t-_ 

..J 

~ 55f-_ 

-----
- ---f:-:- -

-

u 
-- ~ =r= =~ --f--- ___ __ --:::: - -- -~-= 

'" 50 

::l t= 1_\ _ --= _ ~ :_-::;~-=-t= _ ~~: ~~-: -~- _ ---~_ :. 

-,40 
---t-- --

- - t--- -- 1---_ - ---­
......:1==- --:~-+---.:.::. --

:--
.. :::' 

--iil f--t--
--I--- ::-==-- ----

~ 35 
u o 

--~= ----:--::--
II: 30 

---r--=== == -- -
25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH15410 HARDENABILITY BAND SAE/AISI1541H 

%C %M" %Ni %Mo 

0.35/0.45 1.25/1.75 0.15/0.35 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN AOUND QUENCH 

50 75 SURFACE 
MILD 

~~~:-~--~~~----'_::~----:-~--~3~~::.R:.:.:A.:::D.:::'U~S~F.:::RO:::M~CE~N~T:::ER4 ~~~~~ 
100 CENTER 

SURFACE MILO 

1--.:.:=-,-=-':=:-,~-77---,-:---""-----::-::----'-'''--:--:----'9:.::0~----~3~/4::.R:.:.:A.:::O:::'U:::S~F.:::RO:::M=--C=E:::N~TE:::R:.j QU~~CH 
75 CENTER 

11!1I-I1I!l1I1!1I1i-'i:III::iIlI!!lI'IIIIIIIIII~----"j--------II-
-----:: ---.....:.. -~~ 

... 60 _ __I- - ___ _ __ _ __ ~_===__-

~ 55 -'::1- -!--f--!-- ---- -- -----=--===---
"'u -~~-~ - ~ I- -- --:--: -= -.-..------- --::= -----

~ 50 2~:-t=~~~ _ ~-i-- _ ~~ 1----- _ --

~ 45 - -" --- - f.----' -+--
C( - - _ 

:z: 
-,40 

--
t-- -- .--:-r--:: ~~- -==-=_-=----=--

---
iil e-

----

- --
li: 30 

----
25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 51 ... e 
..... s J1268 

UNSH15211 HARDENABILITY BAND SAE/AISI 15821H 

%C %Mn °kSi %Ni °kCr %Mo % B 

0.17/0.24 0.70/1.20 0.15/0.35 -- -- 0.0005/ -- 0.003 HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 48 41 
3 48 40 

APPROX. OIA. Of ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

5 46 36 
5075 SURFACE 

MILO 

7 43 27 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30' 40 50 60 80 '00 CENTER 
QUENCH 

9 38 -- 20 40 60 80 '00 SURFACE 
11 30 - MILO 

'5 30 45 60 75 90 3/4 RADIUS FROM CENTER O'L 
13 - - '0 20 30 40 50 60 75 CENTER 

QUENCH 

15 ._._- 1---
65 - f- r--- 1--- --1---._- ---= 1--'-= 

_. _. 
20 I- I---~ 
25 60 ... 1-1--1-. - . - ----- -- -- -- - I-
30 ..J -- - _ .. - -c_ 1---- - ---

35 ~ 55 
- -

1-1-- --I-- I-- 1----'- r=--== F_ r--:--_-_...:...= III f= ~ 
- ---

u 1-1--I- I- - -- r=- ---= 40 III 50 1--
45 III f-- --~-: f--

-- -- - ---- = - c-:-:::--
50 

... ~f--~ 
I-- - -- -_ .. 

z -- - - -- -- -- ---- ---- --- .- -- -- --------
o 45 

~- ='- i--i- f-- c=_ e----a:: e-:- - ~-~-.~;::: f=-~~~=-:-:--HEAT TREATING TEMPERATURES c( 
% ---

RECOMMENDED BY SAE ..J 40 

1-----= 1----
..J 1---f-~ --I--- r--- -

*NORMALIZE 925 ·C ... 1= - -
~ 35 

---
AUSTENITIZE 925 ·C --I-

u 
* For forved or rolled specimens only 0 ---

a:: 30 --I--

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNS H15281 HARDENABILITY BAND SAE/AISI 15B28H 

%C °kMn °kSi %Ni °kCr %Mo % B 

0.25/0.34 1.00/1.50 0.15/0.35 -- -- -- 0.0005/ 

HARDNESS LIMITS FOR 
0.003 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

53 47 1.5 APPROX. OIA. OF ROUNDS WITH SAME A$-QUE-NCHEO HRC, mm LOCATION IN ROUND QUENCH 
3 53 47 

~5 SURFACE 
5 53 46 MILO 

7 52 43 20 30 60 90 314 RAOIUS FROM CENTER WATER 

20 30 40 50 60 80 '00 CENTER 
QUENCH 

9 51 35 20 40 60 80 100 SURfACE 
11 50 24 MILO 

15 30 45 60 75 90 3/4 RADIUS fROM CENTER OIL 
13 48 21 '0 20 30 40 50 60 75 CENTER 

QUENCH 

15 45 20 .-1- --- I-- -
65 

I----~-= - - - --- -:= 
20 35 -- I-- == ----- -- ~~ 
25 29 -- 60 t-

30 
... 1-+-f-- --- -- -. ---:- t=- --

26 -- ..J I- --!- ._-----
35 25 -- ~ 55 --1= f-- -~ F-_~= ~-.--= III r--

u --~. --40 24 -- III 50 
45 23 III -- 1==-- --- --_. -- ... I-b;; 1-- -- -- -.:. .- -::- -::- I--:---~-----50 20 -- z r--=- l- f-.... --

045 - -_. ~'" - f--1'<--1----- --!---'==: a: :.~t--=:~_ 
HEAT TREATING TEMPERATURES 

c( ~I=- - -
% 

-

RECOMMENDED BY SAE ..J 40 
.-1-\ 

--t-----
..J I-

*NORMALIZE 900 ·C ... .- -
AUSTENITIZE 870 ·C ~ 35 

u 
-~ I- _-== * For forVld or rolled specimens only 0 

a:: 30 
=--1---

25 

20 
3 5 7 9 11 13 15 20 25 3D 35 40 45 50 

DISTANCE FROM QUENCHED ENO - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

55 
54 
53 
52 

49 
45 
38 
31 

26 
23 
20 

48 
47 
45 
38 

25 
20 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALlZE 900 ·C 
AUSTENITIZE 870 ·C 

* For forQed or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLlME.TERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

MAX. 

58 
57 
56 
54 

52 
47 
39 
32 

27 
25 
24 
23 

22 
20 

HRC 

MIN. 

51 
50 
49 
45 

32 
24 
21 
20 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

870 ·C 
845 ·C 

* For forQed or rolled specimen. only 

Page 52 

UNS H15301 HARDEN ABILITY BAND SAE/AISI 15830H 

%C %Mn %Ni %Or 

0.27/0.35 0.70/1.20 0.15/0.35 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNO 

50 75 SURFACE 

,; 8 

0.0005/ 
0.003 

QUENCH 

MILD 
20 30 60 90 3/4 RADIUS FROM CENTER WATER 

~~20~-3-0--4-0---50---60------8~0~------'0-0--~~~~~~CE~N~T~ER~~ QUENCH 

20 40 60 80 100 SURFACE 
MILD 

r-__ '5'--;;;-3_0;;;:-----;4::::5 __ ~.::.60=__::::_'-'75'_:6::0:--...:9:.:0'-=::----'r3c../4,-Rc::A.:.::D.:.::IUc::.S..:.F:.cRO::::M:_:C=.:E:::N::-TE:::R'-j QU~~CH 

~~~'~0~2~0~g3~0~~40~~5~O~~~~~75~~~~§E~~CE~N~T~ER~~~~~ 
651=-_1-- - --r-.~ f- _. I-- _:~ ---::: + ... -_ 

... --= -~.:.:: - .-. f- .... - cc:: 
... 60 t-- -- .. -t--
.J r-' I-- - __ " --
;'l55 __ .... .. 
"'u ~ - ..- --~-.. -- --=...:-.-. . , , . ----:-:- .... _-

- . 1-----:-...:. __ ~.. _ .... ~. _ 

- --. 

"' 50 __ --'~+--- .... __ . ._... ._ .. 
~ ~ ~k. - ~.::\; = -- -+---._--. ---1._--_.-_ .-.-_- -==-=-~~. .- __ 
o 45tj~~~~~=t=±~==~=±~~-t---~----_r--1_----1_--__1 ! 40 r- I- \. _~~.=-- -.- =-:. . -.:::.::=. ~ =~ ~~ .-:::.. _: :. 
-' 1-. -I-. .~'--- ---- . . - -. . .. ... ,- - _...- . __ .. - --::--~ .. 
~ 35 __ .. 

~ 30r-- - .-c-:--. __ .. = ... ~_ 
--..::=. _ ... -

25 
0--

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END 0 MILLIMETERS 

UNSH15351 HARDENABILITY BAND SAE/AISI15B35H 

%0 %Si %Ni %Or %Mo ,; 8 

0.31/0.39 0.70/1.20 0.15/0.35 0.0005/ 
0.003 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC. mm 

5075 

20 30 60 90 

20 30 40 50 60 80 100 

LOCATION IN ROUND 

SURFACE 

314 RAOIUS FROM CENTER 

CENTER 

QUENCH 

MILD 
WATER 

QUENCH 

20 40 60 80 100 SURFACE MILD 

f---'-' S=-:::-:.;30=----:4c::5 __ -:-::-.::.60=--:~.:.:75"_::_:,___...:9::.::0'-:-:__-r3::./4.:.R:.::A::D.:.::'U:.::S..:.F:.cRO::::M:_:C=.:E:::N::-TE:::R'-j QU~~CH 
10 20 30 40 50 60 75 CENTER 

651--~r-!l~·~~~f--~0~=~ .. ~~ .. ~~~~~~;i_~_.~. ~~~-~--~~----= .. ~--.~~~-.~.~.~.~-~~ .. ~ 
60 ~-::.~ - ---:: 

~ ~~~~~·t·~·~·~·~-·f--~·tr-~~~~r-~·~~---~~--:~-~I-~-~~--~f--~·-~.-~--t-~i1=~.~.~ '" 55 - .... 
~ =f:= ~- t-st= I-- _ .. ---I-. --I--. _. 
~ 50 -I- .. .1'1<= I-- ..::.... --f-- . -::- .. -:-:- -~ . . -~ 

~ f=-_f--[\ _=~ -~=~-.-. ~ _____ o~·-:-· 
045 
~ 1-

0

,. \1---\=-":' 
:z: F=F=I=- T--\ 
-,40 
i;l r·f- - . --\ -~ 0

0 .-::--+--­
~ 35 r- .-4f--
u 
~ 30 r-f-- -

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END 0 MILLIMETERS 
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Page 53 .. ae J1268 ..... ® 

UNSH15371 HARDENABILITY BAND SAE/AISI 15B37H 

%C %Mn %Si %Ni -ioCr %Mo ,; B 

0.30/0.39 1.0011.50 0.15/0.35 -- -- -- 0.0005/ 

HARDNESS LIMITS FOR 
0.003 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX_ MIN_ 

58 50 1.5 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 
3 57 50 

SURFACE 
56 49 5075 MILO 5 
54 46 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

7 QUENCH 
20 30 40 50 60 80 100 CENTER 

9 53 39 20 40 60 80 100 SURFACE 

11 51 31 MILD 
15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 50 26 10 20 30 40 50 60 75 CENTER 
QUENCH 

15 47 23 -f- - _.- -- r----- --
65 

38 20 ._. -::= .-:- . 
20 -- - .. _ ... -
25 30 - 60 ._- . .- -= 28 w I=~ ts: _. - -.-30 - ...J .. .-~ - --
35 26 -- ~ 55 .t'-~- -- - -- .:=. ::::.= - -

VI 1=1=: .. .- -:- ... -
c..> .. - . -

40 25 -- VI 50 
~ ---

45 23 -- VI f-t- 1"\ --=- .. .~ ... . . 
- -. c-=:--- .... ... 

-... r--. ~ ~-I----::.:.. 50 -- -- z ---~- .. -.--
045 . - ..... ~ ==- ~~ 

_ .. ._ . -It: f- --~-. -.. 
HEAT TREATING TEMPERATURES « t-.-: .. I-.:-~ 

:I: -. -I-. --f--- . 
RECOMMENDED BY SAE ...J 40 --

...J - .-. -= t-. ... -
*NORMALIZE 870 ·C w - -\-I- - .. f- .- -

~ 35 
._.-

AUSTENITIZE 845 ·C -- --- .-
c..> =- - ----::- t-. --:--l- . --* For forged or rolled specimens only ~ 30 ... 

25 -r-

20 
3 5 1 9 11 13 15 20 25 30 35 40 45 50 

OISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH15411 HARDENABILITY BAND SAE/AISI 15B41H 

%C %Mn %Si %Ni %Cr %Mo ,; B 
0.35/0.45 1.2511.75 0.15/0.35 0.0005/ -- -- --

HARDNESS LIMITS FOR 0.003 

SPECIFICATION PURPOSES 

IIJU DISTANCE 
HRC 

MILLIMETERS MAX_ MIN, 

1.5 60 53 
3 60 52 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNO QUENCH 

5 59 52 ~ SURFACE 
MilO 

7 58 51 20 30 60 90 314 RADIUS FROM CENTER WATER 
20 30 40 50 60 80 100 CENTER 

QUENCH 

9 58 50 20 40 60 80 
11 57 49 100 SURFACE 

15 30 45 MILO 
13 56 47 60 75 90 3/4 RADIUS FROM CENTER OIL 

15 55 41 
10 20 30 40 50 60 75 CENTER QUENCH 

65 I- --C- .-f- t-- -

20 53 1--1-f- --'----- .-t:::~ .. -26 -:-
25 50 24 60 

--
.- f--

30 45 23 w t-·t- -I- . . - '-- .. -~ I--- =-=--:-: ~ .. .-= ...J f-f- - .- 1-:- _. 
35 39 21 ~ 55 

.- .- - - .-=--=-- --
VI I--r-- .. - . .f=:- t--

=--->=-:.= 
_ .. 

~-:--

~::-= 
r-- . . 1--

c..> ...:c. r- --
-':'1-: . .-----40 35 . ~-

20 VI 50 -
45 32 -- VI ,-I- '--t-- - s..; ~ -~ '=:=--~ .- r-- -_ . .-.-=- ~. ... -- --
50 31 

w _ -_.-:-
~ 

_.-
~-

- _. - _.--- 15 45- '--I- --- -- ----- _. . :-... -= 
It: -. - --I- .'\- -- .-

~ .~--.~= 
. - . 

HEAT TREATING TEMPERATURES « = =: _.-= f= ~= - .. r--.=:-:I: - -- -. 
RECOMMENDED BY SAE ...J 40 . --

*NORMALIZE 
...J 1=-1-. .-- --\- .. -= ~ 870 ·C w - -~ ~-

~ 35 
f-I-- .... - r ... 

AUSTENITIZE 845 ·C f-I-r- --- .~. I'--. ._-1--c..> f-f- -+--1--- ··1-= * For forged or rolled specimens only 0 
It: 30 --: ._-

f-I-- .- ..•. - ==. =-.-

25 

20-
3 5 1 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 63 56 
3 63 55 
5 62 55 
7 61 54 

9 60 53 
11 59 45 
13 57 33 
15 56 30 

20 49 27 
25 39 25 
30 33 24 
35 31 23 

40 30 22 
45 29 -50 28 --

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE B70 ·C 
AUSTENITIZE 845 ·C 

* For forged or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 -- 60 
3 - 60 
5 65 60 
7 65 59 

9 65 58 
11 65 56 
13 64 50 
15 64 42 

20 63 34 
25 60 32 
30 56 31 
35 48 30 

40 42 29 
45 37 27 
50 34 26 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 870 ·c 
AUSTENITIZE 845 ·C 

* For forged or rolled specimens only 

Page 54 

UNSH15481 HARDENABILITY BAND SAEiAISI15848H 

%C %Ni 

0.43/0.53 1.00/1.50 0.15/0.35 

%Mo % B 
0.0005/ 

0.003 

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

5075 

2030 60 90 

20 30 40 ~O 

20 40 60 

60 80 100 

80 100 

SURFACE 

3/4 RADIUS FROM CENTER 

CENTER 

SURFACE 

MILD 
WATER 

QUENCH 

MILO 
1 ~ 30 45 60 75 90 

10 20 30 40 50 60 75 
1--~~-:-=:-::---::-::,---:-=.-:-:~::.....-_~=--__ }:3::./::.4 :.::RA:::D::.:IU::;S:..:.F.:.:RO::::M:...::CE:.::N:.:.T:::ER.:..j QU~~CH 

CENTER 

65 

.., 60,_+_ 

:i f-f--

~ 55 :--i-- I r-.... I--- I--- -"," 
u :=f::::l--- - ~ - 1-----

~ 45 f-f--
~ r= --f--: I- -i-- \--1-
x 
-,40 
-' f-f--.., 
~ 35 
u 
o 
'" 30 

25 

20 3 5 7 9 11 13 15 20 25 

--

1--- f-- -:--::: :: -- -----
------

--1----- - -- -~ __ =_-
F' - 1=="- __ _ 

---1---- -- f------- - --
-===='1-- =--=- -- ---
:=:-:--___ ---1--- 1----

-- ------
- - - 1--- I--- _::..:!----:--=- -- ---1--- ----- --f---

30 35 40 

r---­
--f-- ---= 

--

45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH16821 HARDENABILITY BAND SAE/AISI 15B82H 

%C ·kMn %Ni 

0.54/0.67 1.00/1.50 0.40/0.60 

APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm 

50 75 

2030 60 90 

20 30 40- ~O 60 80 100 

20 40 60 80 100 

15 30 45 60 75 90 

10 20 30 40 50 60 75 

65 

25 

20 
3 5 7 9 11 13 15 20 25 30 

%Cr %Mo 

LOCATION IN ROUND 

SURFACE 

3/4 RADIUS FROM CENTER 

CENTER 

SURFACE 

3/4 RADIUS FROM CENTER 

S B 

0.0005/ 
0.003 

QUENCH 

MILO 
WATER 

QUENCH 

MILO 
OIL 

QUENCH 

--

"... 

-- --

35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 55 SA.E 
® 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 56 49 
3 56 47 
5 55 44 
7 53 38 

9 51 32 
11 48 28 
13 45 25 
15 43 24 

20 39 20 
25 35 -
30 33 --
35 32 --
40 31 -
45 31 -
50 30 --

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 900 'C 
AUSTENITIZE 870 ·C 

* For forved or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 58 51 

3 58 49 

5 57 46 
7 55 42 

9 53 36 
11 50 31 
13 47 28 
15 45 27 

20 41 23 
25 37 21 
30 35 -
35 33 --
40 32 --
45 31 --
50 30 -

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 870 ·C 
AUSTENITIZE 845 ·C 

* For forved or rolled specimens only 

J1268 

UNS 13300 HARDENABILITY BAND SAE/AISI 1330H 

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

0.27/0.33 1.45/2.05 0.15/0.35 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNO QUENCH 

50 75 SURFACE 
MILO 

~20~30~~6=0 __ ~9~0 ________ ~ __________ -4~3=M~R~A~DI~US~FR~0=M~C~E=N~TE~R~ Q~~~~~ 
20 30 40 50 60 80 100 CENTER 

20 40 60 80 100 SURFACE 
MILO 

15 30 45 60 75 90 3/4 RAOIUS FROM CENTER OIL 

10 20 30 40 50 60 75 CENTER QUENCH 

65 
--- f--- I-- ----- =---

--

... 60f--f--f- I-- 1---
;i I-- -I-- I--

~ 551=:::: "" ,_ =1=-1--1--- _ -
~ 50f- --c--

~ 45=-' ---~--
II: -- -- --

'" :J: 
..J 40 

~ 35 
g --
II: 30 

25 

f---

I-- -

20 3 5 7 9 11 13 15 20 25 

---: :-= 
---=--

---=1---
--- ----=1----: 

--f-- --
__ f- __ 

----f---

--~---~ --- ,------
-1--

--:---
-- --- ---

__ -1=-__ _ 
1-- ---- - - --- '---

==-=-------
--::--

-
- ---:--

30 35 40 45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 

UNS H13350 HARDEN ABILITY BAND SAE/AISI 1335H 

%C %Mn %Si %Ni 

0.32/0.38 1.45/2.05 0.15/0.35 

APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm 

5015 

20 30 60 90 

20 30 40 50 60 80 100 

20 40 60 80 100 

%Cr %Mo 

LOCATION IN ROUND 

SURFACE 

3/4 RADIUS FROM CENTER 

CENTER 

SURFACE 

QUENCH 

MILO 
WATER 

QUENCH 

MILO 
15 30 45 60 75 90 

10 20 30 40 50 60 75 
f--__ ~~~ __ ~ ____ ~ __ ~~ __ ~~ ____ ~3~/4~R~A=0~IU~S~F~RO=M~C~E~N~T~ER~ QU~~CH 

CENTER 

6511_11----I-- -I-- --=--= --::. -- --__ I --

~ 60r--- _ __-1-- . _:_-:-----==--
~ 55--
I/) --------===--_-== _ _: 
~ 50 """ :-1- --== --
I/) -- -- ---;-

--f----- - ~ -
045 _" 
~ ==----..----
~40--
..J ... 
~ 35 
o 
o 
II: 30 

25 

--C------ -= 1-----

- -

--=--
- --

--
--------------=--

- ----- -
- -
~-= - --

----- ---
---------:=--::-

-- --
--

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

-~%:/ .. -~~ 
;"', HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS _ 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

60 
60 
59 
58 

57 
56 
54 
52 
47 
41 
39 
37 

36 
35 
34 

53 
52 
50 
48 

42 
36 
32 
30 

26 
24 
23 
22 

21 
20 
20 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

870 ·C 
845 ·C 

* For forged or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

63 56 
63 56 
63 54 
62 52 

61 
60 
59 
58 

55 
51 
48 
47 

46 
45 
45 

46 
38 
35 
31 

29 
27 
26 
25 

24 
24 
24 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

870 ·C 
845 ·C 

* For forged or rolled specimen. only 

Page 56 

UNS H13400 HARDENABILITY BAND SAE/AISI 1340H 

%C %Mn %Ni %Mo 

0.37/0.44 1.45/2.05 0.15/0.35 

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

50 75 SURFACE MILO 

r-2_0~3~0 __ ~SO~~9~0~~ ____ ~~ ____ ~=-__ r3~M~RA~D~IU~S~F~R~OM~CE~N~T~E~R Q~~~~~ 
20 30 40 50 60 80 100 CENTER 

SURFACE 

--

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH13450 HARDENABILITY BAND SAE/AISI1345H 

%C %Mn %Ni %Cr %Mo 

0.42/0.49 1.45/2.05 0.15/0.35 

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

5075 SURFACE MilD 

20 30 60 90 3/4 RAOIUS FROM CENTER WATER 
~~20~-3-0~.-0---5-0--6-0----~80~----~'0~0---r--------~CE~N~T=E~R~ QUENCH 

20 40 60 80 100 SURFACE MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
1---=--'-,-0--'-''-20:---:3,..:0---.0---=-=--5-0--'-=-S-0----'-'--7 5----!--'-'-----"--''-'---'-CE::-:N"''T'=E-=-R -=-; QUENCH 

65~~~~~-~r-~r--~--~-~--gg~~-----~~~--I--~-~EE-~-~----~~-c--~-~-~---~---=~rf-~-J~~--d~~---:-~-_~-_~ 
... 60___ _ __ ..... ___ ~_ ___ _~ _~ ____ !--__ 

~ ~~~~~~=~-~--~~~~~~J---~-~~~-~~~c=~C=~--~--~-~~~~~-~ ~ 55E~~ -~f= __ r-- ~~f_ ~-_____~t:-- --~-~ 

~ ::~f-_t_~+--+----+~~~-4---t~~--r---~-=--=-4==~--:.:_----J_r!----"'---~~--:-----:...-±-~.:.....--:...---l-t---'=--::--~--=-",-F-~-+--~--_.;j-=-

------

~ 35f-
>< f_ -- ---- 1--- -
g f=f= - _---I-
a: 30 --~-- ---

I----f-

25 

20 
3 5 7 9 11 13 15 20 25 3D 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

8_
19

88
02

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


Page 57 •• e J1268 ..... ® 

UNSH40270 HARDENABILITY BAND 
SAE/AISI4027H 

UNSH40280 SAE/AISI4028H 

O/OC %Mn °4Si O/ONi O/OCr °4Mo 

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. 

52 45 1.5 APPROX. OIA. OF ROU.,.OS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 

3 51 41 
SURFACE 

45 32 
5075 MILO 5 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

7 40 23 QUENCH 
20 30 40 50 60 80 100 CENTER 

9 32 20 20 40 60 80 100 SURFACE 
MILD 11 29 -- 15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 26 -- 10 20 30 40 50 60 75 CENTER 
QUENCH 

15 25 -- - --
65 - -- .. --

20 23 - r-- 1-- - .•.. --- ---
---

-- ---,: 
25 22 -- 60 -f-- -- ~- - .. --

~---w ~ -30 21 - ..J -- - - f-:--

~ 55 
--

35 - -- -=- - -- ---.:----- -
(/) -
<.> -- I---- --=-:- --- --- -= 40 (/) 50 

45 (/) - .... - --
w = " 

1-- ---:- =---50 z ------f---- --" ---~-- -- --

o 45 =- -- --_.- 1----- --- --- - -0:: =- -- ---
--:::..:== HEAT TREATING TEMPERATURES 

C( -~ -- I-: --:-:z: -'\ I--- - ---
RECOMMENDED BY SAE ..J 40 

C-\-- I\--f-
-- ---- --f-== ..J r-I--- -- I--- --I- --1--= 

*NORMALIZE 900 ·C w 

AUSTENITIZE 870 ·C ~ 35 -
<.> -I--- e * For forged or rolled specimens only 0 -- . --
0:: 30 

---= 1--

25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 
DISTANCE FROM QUENCHED END· MILLIMETERS 

UNSH40320 HARDENABILITY BAND SAE/AISI4032H 

%c %Mn %Si O/ONi %Cr °kMo 

HARDNESS LIMITS FOR 
0.29/0.35 0.60/1.00 0.15/0.35 -- -- 0.20/0.30 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 57 50 

\ 3 55 46 
APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

51 34 5075 SURFACE 
'5 MILO 

7 44 27 20 30 60 90 314 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 36 24 20 40 60 80 100 SURFACE 
11 32 22 MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 29 20 10 20 30 40 50 60 75 CENTER QUENCH 

15 27 -- - -- f-:-- -65 
20 24 -- . 1--:--'- -= 1---:- --- - I=- -~ 
25 23 -- 60 
30 23 -- w ~-r:- --

I----- ~ 
--f-:-

..J -...:.- -- --
35 22 -- ~ 55 f---""'" r .- -- I---

(/) 1= f-:-- f-:-- ---f------ -- ---1---- -- -:-:-~ I- -- == - ---:- --
40 21 -- <.> -

(/) 50 
45 20 -- (/) I---~ -- I--- ~-:_- --- -- -

~~ -
50 

w 
~.=J I~ - ~..:.. - 1---- ---- -I---- - z --- ---

045 i=r:-1\= --' 1-- -- I-. 0:: 
------:-HEAT TREATING TEMPERATURES C( ---= ---=-~ 1--- >-:z: 1-+- -\-- I---

RECOMMENDED BY SAE ..J 40 - ~ -- --f----
..J 1---1--- -= =-:-- --- . 

*NORMALIZE 900 ·C w --
AUSTENITIZE 870 ·C ~ 35 --- --

<.> r-I--- -= --= * For forged or rolled specimens only 0 
0:: 30 

f-:-I-- '-
-----:- =-

25 
-----

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END· MILLIMETERS 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
26

8_
19

88
02

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


J1268 ~.II!! Page 58 .-.&"® 

UNSH40370 HARDENABILITY BAND .SAE/AISI4037H 

%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 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

59 52 1.5 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 
3 57 50 

54 42 5015 SURFACE 
MILD 5 

7 49 32 20 30 60 90 3/4 RADIUS FROM CENTER WATER 
QUENCH 

20 30 40 50 60 80 100 CENTER 

9 41 27 20 40 60 80 100 SURFACE 

11 35 24 MILD 
15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 32 21 10 20 30 40 50 60 75 CENTER QUENCH 

15 30 20 . -- .. .-

65 I-f- - t-- i-. f-.-
~. := 20 27 - 1-.. _ e-' 

... 

25 26 -- 60 
~ 

I- . . . _. .. -. ... f::: 30 25 -- '" .- - .- ...... _. .- -=--:-::=-~ --_. 
..J l- e- . . C=- . 

35 25 -- ~ 55 
en f=f= " = .--." .. - -r=-
<..> ~k;-' 

....:.:... f- .- .- -- I-. 
== 40 25 -- en 50 

45 24 -- en r=-f\: ~ i= 
=:'=::: 

- . 
~ .. 

.. --_ . 

'" f=. \: -= ... .. . 
---- .- ._. .. ---50 23 -- z .. - --~--

045 1-'= .-1 

~\ 
I-e--t-- .. .= -. 

II:: .- "-.' :-r===,' « == ~ t--. :::::.--=-HEAT TREATING TEMPERATURES x: 1-- '-

RECOMMENDED BY SAE ..J 40 
\. 

.. - r-- .... ---..J -
. ----=: *NORMALIZE 870 ·C UJ --=-- ... -

AUSTENITIZE 845 ·C ~ 35 .-_ .. -
<..> 

* For forQed or rolled specimens only 0 . .. 
II:: 30 -- . 

25 

20 
3 5 7 9 11 13 15 2D 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH40420 HARDENABILITY BAND SAE/AISI4042H 

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

0.39/0.46 0.60/1.00 0.15/0.35 -- -- 0.20/0.30 
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 62 55 
61 53 APPROX. OIA. OF ROUNOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNO QUENCH 

3 
5 58 47 50 75 SURFACE 

MILO 

'J 54 36 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30' 40 50 60 80 100 CENTER 
QUENCH 

9 48 30 20 40 60 80 100 SURFACE 
11 40 27 MILO 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 36 25 10 20 30 40 50 60 75 CENTER QUENCH 

15 33 24 . . I-65 .. - ---.- r- ~ .. = 20 31 23 e- - .:.... l- . c= 25 29 22 '" 60_ 28 21 .",-I-- - -_. . -- _ .. ---- ~ .. 30 ..J 1--: 
35 28 20 ~ 55 

.. 'f:::. 
<J) =-::"s .. ~ •. .:.... I-- I-- --t--. 

r- _. 
~= 

. f-. .-
40 27 u - 1-- --== - <J) 50 
45 27 - <J) == -=' f:-::-1 ~ ~ -=---:'- =-:........ 

..... - _._ .. 
~:.-50 '" - -. r--- - -

26 - z -l- I- --
~ 45 =. . - t\- I±:: 

_ .. _. - f--. _ .. f-. 
HEAT TREATING TEMPERATURES « 1--\ .- '.-=~-:-:z: 

RECOMMENDED BY SAE ..J 40 .-== I==-..J -.,.- . 
. 

*NORMALIZE 870 ·c '" . e-' . 
~ 35 AUSTENITIZE 845 ·c u "-t--. 

* For forQed or rolled specimens only 0 .-
II: 30 .. 

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 59 o .. e 
J1268 ...-.&® 

UNSH40470 HARDEN ABILITY BAND SAE/AISI4047H 

%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 
MILLlME.TERS MAX. MIN. 

1.5 64 57 APPROX. OIA. OF RC,UNOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNO QUENCH 
3 63 55 

50 75 SURFACE 
60 49 MILD 5 

20 30 60 90 3/4 RAOIUS FROM CENTER WATER 
7 57 39 

CENTER 
QUENCH 

20 30 40 50 60 80 100 

9 53 33 20 40 60 80 100 SURFACE 
MILD 11 48 30 15 30 r 45 60 75 90 3/4 RAOIUS FROM CE NTER OIL 

13 43 28 10 20 30 40 50 60 75 CENTER 
QUENCH 

15 39 27 -~ -- t-- --- --
65 --

34 25 
-~ r---c- - ~~ 20 

25 33 24 60 f---1-- P'<.- --
~---31 w --30 24 ...J l- t-- --- - - ,_ .. -- ----

35 30 23 ~ 55 1-'1 - - -- ---=-= VI -- -
<.> 1-- -- -~ - '\-- - r-- - _. --I- - -- ---40 30 23 VI 50 - ---- I-----45 29 22 VI 

-- -- I-- _ w l- t-- I\-1-- r-::: ~ -= 50 29 21 z 1--
045 

1--1= f:~ -- ... - r------ -- ---0:: 1-- --I--- -:--= ~~ c------- - -<t HEAT TREATING TEMPERATURES :I: -- I--
RECOMMENDED BY SAE ...J 40 

t.--I- t-----::---
...J 

*NORMALIZE 870 ·C w - t- --t-- ---
AUSTENITIZE 845 ·C ~ 35 --- I--

<.> 
* For forll ed or rolled specimens only 0 

0:: 30 

-
25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH41180 HARDENABILITY BAND SAE/AISI4118H 

%C %Mn °4Si %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 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 48 41 
3 46 37 APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 
5 40 27 50 75 

SURFACE 
7 34 22 20 30 60 90 MILO 

3/4 RAOIUS FROM CENTER WATER 
20 30 '0 50 60 80 100 CENTER 

QUENCH 

9 29 -- 20 40 60 11 27 80 100 SURFACE -- 15 30 MILD 13 25 -- 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
15 24 10 20 30 40 50 60 75 CENTER QUENCH --

65 - - t- c-
20 21 - --

~--,-~-== t-< - -25 -- -- 60 t- --.:-
30 w t-t-I--

---== ...J .=-f= 35 ~ 55 --_.-
VI ---.:-- -- --- -- C:-_- -=--= 40 <.> 
en 50 =- -- --

45 VI :----- --- .-.:= 50 w ~;=- -:-: --- --z :il 45 ::-- -- -

HEAT TREATING TEMPERATURES <t =~: -=:= I=--.~ :I: 
RECOMMENDED BY SAE ...J 40 --I--

...J ---= ~ . *NORMALIZE 925 ·C w 
~ 35 - ---:-AUSTENITIZE 925 ·C 
<.> .= I---* For forlled or rolled specimens only 0 --= -=-= 0:: 30 

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

56 
55 
53 
51 

48 
44 
41 
39 

34 
33 
33 
32 

31 
31 
30 

49 
46 
40 
36 

32 
28 
26 
25 

24 
23 
22 
20 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

900 ·C 
870 ·C 

* For forged or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

58 51 
58 50 
57 49 
56 48 

56 
55 
53 
52 

49 
45 
43 
41 

40 
39 
37 

46 
42 
39 
37 

32 
30 
28 
27 

27 
26 
26 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

870 ·C 
845 ·C 

* For forged or rolled specimens only 

Page 60 

UNSH41300 HARDEN ABILITY BAND SAE/AISI413OH 

%Ni %Mo 

~.27/0.33 0.30/0.70 0.15/0.35 0.75/1.20 0.15/0.25 

APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND 

50 75 SURFACE 
20 30 60 90 3/4 RADIUS FROM CENTER 

20 30 40 50 60 80 '00 CENTER 

QUENCH 

MILO 
WATER 

QUENCH 

20 40 60 BO 100 SURFACE MILD 

f---'-' 5=--:::-3::.:0=----:4'::5_-:-:-:::60"-::-::-.:..:7 5:...,..,_....:9",0-'-:--_1-=3::./4::...:..::R A::D::.:'U::::S..:.F.::.RO:::M::.,C:::E:::N~T:::E R:.j QU~lijCH 
10 20 30 40 50 60 75 CENTER 

W 
6605~_-@.L-~·~-~·I~~"h-~:~-~~~:"~:--~·~O~"~~~~~~~~~~~~~"~~'''f'J''-~'~-~--"-c- . c- 1_' .. --- C'" r----=-~I=: __ .. :-:-r--- ---r:-" ""_ - -- -_ 

. - --~f-- r-------.' --r:- -- .. =_=__ . __ . - : _ . _-=....:-

...J -- -" -- - .. " - -"" " =-- -. 1--'-" - =" 
~ 55 -f-- -.,.." .- ,,-

_I=-=-=~ ,,=f- .• ~ ~.~~ --U 
<II 50 
::J =~--:-::: t:-=-:-- -.~":~ -.'''_-~ 
z --
~ 45 _._,\_ 
ct -.-~. 

:I: 
_. 
"--'~ :".:.= --

...J 40 -=:. 
"-1---:=-' ~ 35 

u 
o 

.. __ .... ,,-
a: 30 

f-- ':'--== ~": -
25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH41350 HARDENABILITY BAND SAE/AISI4135H 

%0 %Mn %Si %Ni %Or %Mo 

0.32/0.38 0.60/1.00 0.15/0.35 0.75/1.20 0.15/0.25 

APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUNO QUENCH 

50 75 SURFACE 
MILO 

~2~0~3~0 __ ~60~~9~0~ ______ ~~ __________ 1-=3~~::...:..::RA::O::.:'U::::S..:.F~R:::OM~CE~N~T:::ER~ Q~~~~~ 
20 30 40 50 60 80 100 CENTER 

2-0 40 60 80 100 SURFACE MILO 

15 30 45 60 15 90 3/4 RAOIUS FROM CENTER OIL 
~--~'~0~~20~-3~0--~4~0~-5~0--~60~~~7-5---+~~~~~C~EN~T~E~R~ QUENCH 

65~~~~~~~~~~~~~~~~~~~~~~~"~---~r:-f·~:JI-~--~:!---"==" c--. _- _....: '" -- --- ---=~ - c-.--
~ 60 . ,- -I-- -+- -:-' . r-"~--- --~_-:~~~"" 
.. 55 0 -- -- r:-" 
~ i=1==". -- -. -- -=f=.. - - ~=I--'- -
u ~k.. .,,". -- ----.-:- __ . 

::: 501==1-:-"1-- .... __ ---f----. ""'---f0;;;:--""";::-""--+---____ -_-"'" __ ~",,--,,---. ~: t----___ ,,-"-::: 
~ f-"'- -"..-r-- " - ~~ -

:I: --~ 
...J 40 
...J r:-"-
~ 35r-
" u o 
a: 30 1== 1== r-...... I--

25 

20 3 5 7 9 11 13 15 

. "-:-----

20 

....:.. 0 ... • 

I-- .-- ---

----.".,------. --

25 30 35 40 

DISTANCE FROM QUENCHED END - MILLIMETERS 

----r:-" 

--

---I---

45 50 
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Page 61 SA.E® J1268 

UNSH41370 HARDENABILITY BAND SAE/AISI4137H 

%C %Mn °4Si %Ni %Cr °4Mo 

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. 

59 52 1.5 APPRQX. OIA. OF ROUND~ WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 
3 59 51 

58 50 5015 SURFACE 
MILO 5 

7 58 49 20 30 60 90 3/4 RADIUS fROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 57 48 20 40 60 80 100 SURFACE 
11 56 45 MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 55 42 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 55 39 ._- .- ~ 

65 ---f----
-=~. --= 

20 52 35 1-- _= f-
_. 
---~--= 

25 48 33 60 
46 31 w ---f- -- --== -- ---30 ...J 1---I-- ___ 

35 44 30 ~ 55 
-

<J) 
- c...= ~ - -- r-::::_----:-= r-:--.::::: I--~= =:--

43 29 <.> I--f-- --- ~--=== 40 <J) 50 
45 42 29 <J) 

--
-.- ~--

-
~-:-w :::::..::. -- 1------- -

50 41 29 z -- --
045 

:::::= --'--- -- -- '"""-0:: -- -- -- ---

HEAT TREATING TEMPERATURES <t --
:I: r-----

RECOMMENDED 8Y SAE ...J 40 ---r--- -
...J -:::::- :.- -. --I-- --f--*NORMALIZE 870 ·C w 

AUSTENIT1ZE 845 ·C ~ 35 ---r---
<.> -- -- ~ * For forged or rolled specimens only 0 -:.. 
0:: 30 

-- f- --r---- ._-
25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNS H41400 HARDENABILITY BAND SAE/AISI414OH 

%C %Mn %Si %Ni %Cr °4Mo 

0.37/0.44 0.65/1.10 0.15/0.35 -- 0.75/1.20 0.15/0.25 
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

60 53 1.5 APPROX. OlA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 
3 60 52 

SURFACE 
60 52 

5075 
5 MilO 

7 59 51 20 30 60 90 314 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 59 50 20 40 60 80 100 SURFACE 
11 58 48 MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 57 46 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 57 43 --f--
65 

20 55 38 :::::: r:--- :1- --:-
--1------ r· -= 25 53 35 60 

51 33 w 
_.-

1-- c-=--:--:..= r:::-~~ r- .- . 30 ...J f---:: __ 
35 49 32 ~ 55 

._.-

<J) 
- 1-----f=:~ __ ':':" 

48 32 <.> -I--f-- -- - --'-- _.-:= 
40 <J) 50 

46 31 .-1- -- -~ 

~ 45 <J) 

~ 
r-:-:_ 

30 
w 

f=f--
. - --

50 45 z _.- - -
045 f=: --- r::- ---- r--- 1--0:: c:-- --

HEAT TREATING TEMPERATURES <t --- -- --r--- . .-..:::::: r-= •... ....:.... 
:I: - 1-- -

RECOMMENDED BY SAE ...J 40 -- --1-----_= ...J f--f- -= *NORMALlZE 870 ·C w f-- .. 

AUSTENlTIZE 845 ·C ~ 35 ._-f-- ----

<.> 
* For forged or rolled specimens only 0 

0:: 30 --= ;=--

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 62 55 
3 62 54 
5 62 54 
7 62 53 

9 61 52 
II 61 51 
13 60 49 
15 60 48 

20 58 43 
25 56 39 
30 55 36 
35 53 35 

40 52 34 
45 51 33 
50 50 33 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 870 ·C 
AUSTENITIZE 845 ·C 

* For fon~ed or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 63 56 
3 63 55 
5 63 55 
7 62 54 

9 62 53 
II 61 52 
13 61 51 
15 60 50 

20 59 47 
25 58 42 
30 57 39 
35 56 37 

40 55 35 
45 55 34 
50 55 34 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 870 ·C 
AUSTENITIZE B45 ·C 

* For forved or rolled specimens only 

Page 62 

UNSH41420 HARDENABILITY BAND SAE/AISI4142H 

%C %Mn %Si %Ni %Cr °kMo 

0.39/0.46 0.65/1.10 0.15/0.35 0.75/1.20 0.15/0.35 

APpRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm 

50 75 

20 30 60 90 

20 30 40 50 60 80 100 

20 40 60 80 100 

LOCATION IN ROUND 

SURFACE 

3/4 RADIUS FROM CENTER 

CENTER 

SURFACE 

QUENCH 

MILO 
WATER 

QUENCH 

MilO 
15 30 45 60 75 90 

10 20 30 40 50 60 75 
f----'-=--:-:-~:---:-=--:::-=--=::......:..;'"="=-.....:..::'___=:_-r3:.:./.:..4 .oCR A.:.;:D.:.;:IU:..:S..:.F-,-RO-::-M:-:Co:E,-;:N::;-T::.;ER., QU~~CH 

CENTER 
.. -

65 -f-----

.-

25 

20 3 5 7 9 II 13 15 20 25 30 35 
DISTANCE FROM QUENCHED END - MILLIMETERS 

_. - --:--
-_ . ....:.=1-_. f----. 

--

40 45 50 

UNSH41450 HARDENABILITY BAND SAE/AISI4145H 

%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 

25 

20 

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

50 75 SURFACE 
MILD 

~~~_~_~ ____ ~:-___ ~_r3:.:.~~RA~D~IU~S~F..:.RO=M~CE:.:.N~T~ER~ Q~~~~~ 
80 100 CENTER 

---

-

3 5 7 9 II 13 15 20 25 30 35 40 
DISTANCE FROM QUENCHED END - MILLIMETERS 

... .-

.r=-- : 
.-=1-::-= 

.. -+-
-=~.-

f-

45 50 
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Page 63 aE4D J1268 

UNSH41470 HARDENABILITY BAND SAE/AISI4147H 

%C %oMn %oSi %Ni %oCr %Mo 

0.44/0.51 0.65/1.10 0.15/0.35 -- 0.75/1.20 0.15/0.25 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

64 57 1.5 APPROX, OIA. OF RC"UNOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

3 64 57 
SURFACE 

64 56 
5075 

MILO 5 
7 64 55 2030 60. 90 314 RADIUS FROM CENTER WATER 

OUENCH 
20 30 40 50 60 80 '00 CENTER 

9 63 55 20 40 60 80 .00 SURFACE 
11 63 55 MILO 

'5 30 45 60 75 90 3/4 RADIUS FROM CENTER O'L 
13 63 54 '0 20 30 40 50 60 75 CENTER OUENCH 

15 63 53 --I-- --. 
6' - _. r- . 

20 62 50 --= ~~-~ -.:.. r- - ---
25 60 45 60 

I=":~ 

59 42 '" 
f-I- r-- I--- - r- '. ~== =-:. 

30 ...J 

35 58 39 ~" --... -=~ === 57 37 u 
40 ... '0 
45 57 36 ... == -::::=:--= '" 

_. 
-'.-50 56 36 z 1-1-f- --

04' i"'"s -- r---- -- c--- --II: I-r --
HEAT TREATING TEMPERATURES ... - -- ~ :z: 

RECOMMENDED BY SAE ...J 40 
...J --

*NORMALIZE 870 ·C '" 
AUSTENITIZE 845 ·C ~ 3' 

u 
* For forged or rolled specimens onl, 

0 
II: 30 --

2' 

20 3 , 7 9 11 13 " 20 2' 30 3' 40 4' '0 
DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH41500 HARDEN ABILITY BAND SAE/AISI415OH 

%C %Mn %oSi %Ni %oCr %Mo 

0.47/0.54 0.65/1.10 0.15/0.35 -- 0.75/1.20 0.15/0.25 
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 65 59 
3 65 59 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATIOH IN ROUND QUENCH 

5 65 58 5075 SURFACE 
~. MILD 

7 65 58 20 30 60 90 314 RADIUS FROM CENTER WATER 
20 30 40 50 60 80 '00 CENTER 

QUENCH 

9 65 57 '. 20 . 40:. 60 80 .00 SURFACE 
II 65 57 .5 30 45 60 75 3/4 RADIUS FROM CENTER 

MILO 

13 65 56 
90 OIL 

16-.. 20 30 40 50 60 75 QUENCH 
15 64 55 CENTER 

6' --
20 63 51 ----::: ~----=-= 
25 62 47 60 '. 
30 61 44 '" -".--

...J 
35 60 41 ~" ... --:-
40 59 39 u 

... 50 
45 58 38 ... 
50 58 38 '" ==f:==--z -- --045 

II: f-I- I--- : . r----
HEAT TREATING TEMPERATURES ... 

RECOMMENDED BY SAE ~ 40 
...J r-r 

*NORMALIZE 870 ·C '" AUSTENITIZE 845 ·C ~ 3' 
u 

* For fQrged or rolled specimens onl, 0 
II: 30 

2' 

20 
3 , 7 9 11 13 l' 20 25 30 3' 40 4' '0 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 SA'" lIP Page 64 

UNSH41610 HARDENABILITY BAND SAE/AISI4161H 

%C %Mn °kSi %Ni -kCr %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 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 65 60 
APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUND QUENCH 

3 65 60 
65 60 50 75 SURFACE 

MILO 5 
7 65 60 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

QUENCH 
20 30 40 50 60 80 100 CENTER 

9 65 60 20 40 60 80 100 SURFACE 
11 65 60 MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 65 60 10 20 30 40 50 60 75 CEHTER QUENCH 

15 65 60 -- . cc--::: -- -
65 

.... :::- .. _-. 
20 65 58 -. 

25 64 56 60 
.. _-_.-

63 53 .., .- f---- .. _ -" --f=.- .. 30 ...J - - r-- .. .~ f---.- .--- --I-
35 63 50 ~ 55 

(I) - - :::.... =:~ ~-== --r---~ --r- .. 

40 63 46 0 =. .- r- . -- =- -'-::::: 
~: 

--

63 43 
(I) 50 .... - r-' f-- ~-

.f-----45 (I) ~ 63 
.., =- ... -- = f= =- -:-= =~ r_'_: -50 41 z _. . ----_ ... ...... --
045 =':-~= .. . 1--. .:= ... - ... ---,., Ir . - r=. . ~ HEAT TREATING TEMPERATURES « .. - .. .-.:... -~ J:: - . .. f-. -~ 

RECOMMENDED BY SAE ...J 40 -- .. --
~-'.' ...J ~i== c·- I-" -- --:-:c I-- .'= --

*NORMALIZE 870 ·C .., 
".-

~ 35 
AUSTENITIZE 845 ·C " .-

~. 0 -- ~- -
* For forged or rolled specimens only 0 .. -

Ir 30 .. - -.- _ .. 
--

25 
-

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 
OISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH43200 HARDENABILITY BAND SAE/AISI432OH 

%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 
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 48 41 
3 47 39' APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

5 45 35 50 75 SURFACE 
MilO 

7 42 30 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
OUENCH 

9 39 27 20 40 60 80 100 SuRFACE 
11 36 25 MilO 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 34 23 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 32 22 ._. c' --= 65 - -.- ... ~. .. ,= 
20 28 -- r=. .. ..:.. f--- .' - .. 

25 26 -- 60 
.. C:::::--. -= 

30 25 -- w 
-_. . f-- --- -: 1=== r=:--c _. f= --' - '-f=. 35 25 -- ~ 55 

'" .- - f---. 
~ --= r=~ :--. ':''= ~- .. 

40 24 -- u .- .. --
'" 50 45 24 -- '" .-:= 1---- 1-;-' f-. f--. 

.' 

24 w =1= ,- - r- . f-. ----50 -- z - .-
a 45 1--. - 1-. . ... . -;_. -Ir 

HEAT TREATING TEMPERATURES "' .-f-' _~ - .-'.-
J:: --IX-I-- . .- .:...:..--

RECOMMENDED BY SAE --,40 _.- .=: 1----" ...J --'- .-
*NORMALIZE 925 ·C 

.., .- -- '-1-" 
AUSTENITIZE 925 ·C ~ 35 - r-- -

u .- -= * For forged or rolled specimens only 0 
Ir 30 - 1-' -

25 
- t--'= 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 65 SAE ® J1268 

UNSH43400 HARDENABILITY BAND SAE/AISI4340H 

%C %Mn %Si %Ni %Cr °kMo 

0.37/0.44 0.55/0.90 0.15/0.35 1.55/2.00 0.65/0.95 0.20/0.30 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

HRC 
•• .I" DISTANCE 
MILLIMETERS MAX. MIN. 

60 53 1.5 APPRQX. OIA. OF ROU""OS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 

3 60 53 
60 53 50 75 SURFACE 

MILO 5 
60 53 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

7 QUENCH 
20 30 40 50 60 80 100 CENTER 

9 60 53 20 40 60 80 100 SURFACE 
11 60 53 MilO 

15 30 45 60 75 90 3/4 RAOIUS FROM CENTER OIL 
13 60 52 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 60 52 -- - - - 1--
65 ---- ---: 1-- - - -- ---= 

20 59 50 ~~-:::.. -
25 58 48 60 

-~ r- -~ 

58 46 w -~ r- -- -- - ... _ ... I-
30 ...J -~ -
35 57 44 ~ 55_ 

I=-~ ---
I- I~- -~ f---- :~=I- -== 

f-

43 <.> -- -- -- - -~ :- ---1-- ---== 40 57 en 50 
-- - --

45 56 42 en --- -- I--- --:- --

50 40 
w ---

---::-~= r-----::-~ ~ ~----: 56 z -- - - -- ~ 1-- ---- .- -- ---
c 45 a: I- -- ------

---==-= ==-- -. .::. HEAT TREATING TEMPERATURES ...: :::::~ --
::t: c-:---- -- ~== -

RECOMMENDED BY SAE ...J 40 I- -- ------
~ 

-

...J --r- - ---- --r-- :-= *NDRMALIZE 870 'C w 

AUSTENITIZE 845 'C ~ 35 -f-- - -------: 1--
<.> --1---- --* For forged or rolled specimens only 0 
a: 30 

-------= 1--
---I-----

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH43406 HARDENABILITY BAND SAE/AISI E4340H 

%C %Mn %Si %Ni °kCr %Mo 

HARDNESS LIMITS FOR 
p.37/0.44 0.60/0.95 0.15/0.35 1.55/2.00 0.65/0.95 0.20/0.30 

SPECIFICATION PURPOSES 

".I" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 60 53 
3 60 53 APPROX. OIA. OF ROUNDS WITH SAME AS~QUENCHED HRC. mm LOCATION IN ROUND QUENCH 

5 60 53 50 75 SURFACE 
MilO 

7 60 53 20 30 60 90 3/4 RAOIUS FROM CENTER WATER 
20 30 40 50 60 80 100 CENTER 

QUENCH 

9 60 53 20 40 60 80 100 SURFACE 11 60 53 15 30 
MILD 

13 60 53 
45 60 75 90 3/4 RADIUS FROM CENTER OIL 

.M) 20 30 QUENCH 
15 60 53 

40 50 60 75 CENTER 

65 --- c--_ ---

20 60 52 
r- ---f-.---

-~= 
'--- - -- -

~=-== .:..: - --
25 59 51 60 -- - -~ 

30 58 50 w - ,~ - r- -- --- ::-:- -- -
...J -_. - --

35 58 49 ~ 55 -- --
en ,---f- ,--- --r-----1--- - -- --~ --

40 57 47 <.> r-r- -----:- == 
-- -:- -~....:.... 

en 50 --
45 57 46 en f-I-- -- -=-~ ..... --

w I- -
~ ~ I-- --.--50 57 44 z f=1- -. ."- - --

c 45 1---a: ~- :- - -- --- -- - - --HEAT TREATING TEMPERATURES ...: I- - 1---- r---:::--::t: - ~-I-- -
RECOMMENDED BY SAE ...J 40 -- _._-

...J 1:::-1- --r- --_ .. 
*NORMALIZE 870 'C w ;::: 

-----= --
AUSTENITIZE 845 'C ~ 35 -- -<.> 

* For forged or rolled specimens only 0 -- .--- ---=-a: 30 -- --

== =:::..-: 

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 ME. QD Page 66 

UNSH48200 HARDENABILITY BAND SAE/AISI482OH 

%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 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 48 41 
APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUND QUENCH 

3 46 37 
42 28 5075 SURFACE 

MILD 5 
7 37 23 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 33 -- 20 40 60 80 100 SURFACE 
1\ 30 - MILO 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 27 - 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 26 - 1-. . 
65 .- - _." 

20 23 - .~ 
.. - .. 

.:. -

25 22 -- 60 
- -::......... I- . - .. 

21 -- ... ,- =- . 1- .... ~-: - ... . 
30 ...J .. . --e--. 

.. - -: .. 

35 - - ~ 55 I- . 1- .-1-... - . . -
'" -- .~.- .: ..... -
u ...... - .. 40 '" 50 45 r=t;s 

. ._. I----:-'" -- f- ~ 
1-::-..... .. .. .. 

50 
... 

r=1-' f-:- .. .::.:: l=- .. . . .. ... _-
Z ... -
045 

1-1-::" ~ .. -.. f..- - l- .-f- - . .+ . 

'" ... ~ 

HEAT TREATING TEMPERATURES .. 
.... :.::: . .. ~ 

:z: 
RECOMMENDED BY SAE ...J 40 

. ~:~ r=-:-. ...J I-f-' 
*NORMALIZE 925 ·C ... ... 

AUSTENITIZE 925 ·C ~ 35 .. - f-. 
u 

* For forlled or rolled specimens only 0 -- ._-
'" 30 :.= I-

25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH47180 HARDENABILITY BAND SAE/AISI 4718H 

%C ·"'Mn ·"'Si %Ni -"'Cr %Mo 

0.15/0.21 0.60/0.95 0.15/0.35 0.85/1.25 0.30/0.60 0.30/0.40 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

47 40 1.5 
47 40 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUND QUENCH 
3 

46 38 5075 SURFACE 
MILO 5 

7 43 31 20 30 60 90 314 RADIUS FROM CENTER WATER 

20 30 40 50 60 90 100 CENTER 
QUENCH 

9 39 28 20 40 60 80 100 SURFACE 
11 36 25 MILO 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 34 23 10 20 30 40 50 60 75 CENTER QUENCH 

15 32 22 1-. .-f- --
65 

e---=-= I-- . ::=.. .:.-
20 29 21 !-. 

-- ~: . 

25 27 20 60 1--
26 -- ... l-I- I-- ... .. - 1-.. 

-~.~ t·. 30 ...J .- l- I-- .. I-~ 1- .. . .. 

35 26 -- ~ 55 

'" f-~ r= .. 

~. I-- .- f-.. -
~~-.:..:: 

40 25 - u ··1- r- f-. -- .- . .. := 
'" 50 45 25 - '" r=1- t=-- 1--.- 1--.-

... 

50 24 -- ... r=~ ~ f- ,:.= 1----::_ i---- . __ . .. 
. ~I-.: ~- -.-z -_.- -- ---- --~-

._-
045 

r=f-:- ~~ I--f-. .-f---- .-1- .~ .. :.-::-
-- ---

'" e.::- ~ 
HEAT TREATING TEMPERATURES .. f- ~ 1--.-:z: ... 

RECOMMENDED BY SAE ...J 40 . -- f---.. 
...J 1-1-

*NORMALIZE 925 ·C ... - --

AUSTENITIZE 925 ·C ~ 35 .. - I-
u . 

* For forlled or rolled specimens only 0 
'" 30 

--
--

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 67 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

HRC 
"J" DISTANCE 
MILLIMETERS MAX. MIN. 

1.5 48 41 
3 47 39 

5 43 32 
7 38 25 

9 33 22 
11 30 2D 
13 28 --
15 27 --
20 24 --
25 23 --
30 22 --
35 21 --
40 20 --
45 - --
50 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

925 ·C 
925 ·C 

* For forlled or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 45 38 
3 45 36 
5 44 33 
7 42 28 

9 40 25 
11 37 22 
13 35 20 
15 32 --
20 29 --
25 27 --
30 26 --
35 25 --
40 24 --
45 24 --
50 23 --

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 925 ·C 
AUSTENITIZE 845 ·C 

* For fOrl~ed or rolled specimens only 

J1268 

UNSH47200 HARDENABILITY BAND SAE/AISI472OH 

%C %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 

APPRQX. OIA. OF ROU~DS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 

5075 

2030 60 90 

20 30 40 50 60 

20 40 60 80 100 

15 30 45 60 

10 20 30 40 50 

65 

'" 60 f_+ __ 
...J 

-_ .. -

~ 55 _ 1--_1--

:;-r-I----

80 

75 

60 

::: 5Dr-1-::- 1--1--

c 45 
~ -~. --. 

- I-- :-:--. __ -:-1--

1---
x ---
...J 40 
...J 

'" ~ 35 
u o 
0: 30 

25 

20 

-

3 5 7 9 11 13 15 20 

100 

90 

75 

25 

SURFACE 
MILO 

3/4 RADIUS FROM CENTER WATER 

CENTER 
QUENCH 

SURFACE 
MILD 

3/4 RADIUS FROM CENTER OIL 

CENTER 
QUENCH 

-- --
- -

1--- ':'=f---=~_' --~ 
-.-. -- .. - - r- __ 

r-"-:-- =1==' ___ +- --. 

-----=~ -- :-=. - -=-= --
._­

-_. 

30 

·-+_==_=-1 

35 40 

--

-'--
-~~--

:... ----:--

--~-

~=-- ---

45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH48150 HARDENABILITY BAND SAE/AISI4815H 

%C %Si %Ni %Mo 

0.12/0.18 0.30/0.70 0.15/0.35 3.20/3.80 0.20/0.30 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUND QUENCH 

50 7'" SURFACE 
MILD 

WATER 
QUENCH 

20 30 60 90 3 ... RADIUS FROM CENTER 

20 30 4(' 50 60 80 100 CENTER 

20 40 60 80 100 

15 30 45 60 75 

,0 20 30 40 50 60 

SURFACE 
MILD 

1-....:...=-:::-"-'::::----=-=_-:-::-=--:-::...:.:'-_..:9~0:........ __ 1_=3:.:/4:.:R:::A::::D~IU::::S..:.F.:::RO::::M:.:C::!E:.:Nc:.T:::ER:..j QU~~CH 
75 CENTER 

'" 60_f-_ 
...J 

~ 55 
<I) 

u 
<I) 50 
<I) '" -.-
~ 45--
!:i = - =--
X 
...J 40 
...J -'''-

'" ~ 35 
u 
o 
0: 30 

25 

--

--1----

-_.-=-_. 

20 3 5 7 9 11 13 15 

--

1-- _.-f.---

20 25 30 

----- -~=-- ---
=---=--

-- ---
---== =-~-

-=--~::.::.:...----

-
-----
-- - .- --

===----=----- --

--

35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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UNSH48170 HARDENABILITY BAND SAE/AISI4817H 

%C °kMn %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 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIJiI. 

1.5 46 39 
3 46 38 

APPRQX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC. mm LOCATION IN ROUND QUENCH 

5 45 35 50 75 SURFACE 
MILD 

7 44 31 20 30 60 90 3/4 RAOIUS FROM CENTER WATER 

20 30 '0 50 60 80 100 CENTER 
QUENCH 

9 42 28 20 40 60 80 100 SURFACE 
11 39 25 MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 
13 37 23 10 20 30 40 50 60 75 CENTER 

QUENCH 

15 34 21 -. f- . f-65 - t==-f-- --
20 31 -- I- --~- - -- f---

25 28 -- 60 
-f- :---:.. 

30 27 -- ... f-+- --f--- --
._--- -- --" - - ----- ------

-' -= f--- -- ---

35 26 -- ~ 55 
f- - f---

1=1= i:= ~~- = = -_ .. -
Ul 

~- ---1---- -- - -:---=-I----:-=----- ---

40 25 -- 0 1---1---l- I- -::---::= - --
Ul 50 

45 25 -- Ul 

~~ 
-..:. I- -- -- - -- --- f------

-----
- :-----... :.::. ---. 

-

50 25 -- z --- I=- - -=----:: -- --
--

o 45 r= -- -"'" ~- f-- - - -0:: 1---- - f.=-- - :::: HEAT TREATING TEMPERATURES .. -- -
:J: --

RECOMMENDED BY SAE -' 40 -
-' f-P' -- - --:= r *NORMALIZE 925 ·C ... .. - I--- --

AUSTENITIZE 845 ·C ~ 35 I---- --= f-
0 --

* For forQed or rolled specimens only 0 --- - ---~ 
---

0:: 30 
- .. -

--= ~- ~ --1---1----

25 
_. 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH48200 HARDENABILITY BAND SAE/AISI4820H 

%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 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

HRC 
"J" DISTANCE 
MILLIMETERS MAX. MIN. 

1.5 48 41 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

3 48 40 
50 75 SURFACE 

48 39 MILO 
5 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

7 46 36 CENTER 
QUENCH 

20 30 40 50 60 80 100 

9 45 32 20 40 60 80 100 SURFACE 
MILO 

11 43 29 15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 40 27 10 20 30 40 50 60 75 CENTER 
QUENCH 

15 39 25 I--f- --
65 

f--~..:......c 1'------= I- --

20 35 22 ----"- I-- :-- -----"-
25 32 21 601- l----

30 29 20 ~ I--- ,- f- --- -- -1----r:=- _~ ~- -
-- - c--- I---

35 28 -- ~ 55 I---f- --
~ 

f- = 1--- -:-:::= ~ Ul 

I=- --- -- -- -c:... 1----::::""': 

40 27 -- 0 1--1--. I--
Ul 50 - f--- - - .. -- I--- -- - -

45 26 -- Ul - - --- -... ...... -~ ~- 1---- --

50 26 -- z 1--1-- I-- f- --I--- --- - --
o 45 

1--"= I'-<. I--f- 1--:--~ 1=::=. - -- -- - --
0:: \---

HEAT TREATING TEMPERATURES 
.. -- I----
:J: I-

RECOMMENDED BY SAE -,40 
~ - --= 1-- ___ 

-' I-- = f--':'--. ~--= *NORMALIZE 925 ·C ... I-- -

AUSTENITIZE 845 ·C ~ 35 
-- - ... -

0 f- -- --.=... \="-* For forQed or rolled specimens only 
0 
0:: 30 :-= 1--'--= ~ 1--::-

25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 69 •• e J1268 .-..&® 

UNSH50401 HARDENABILITY BAND SAE/AISI5OB4OH 

'%C '%M" '%Si %Ni '%Cr '%Mo % B 

0.0005/ 
HARDNESS LIMITS FOR 

0.37/0.44 0.65/1.10 0.15/0.35 -- 0.30/0.70 -- n nn~ 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 60 53 
3 60 53 

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

5 60 52 
50 75 SURFACE 

MILO 

7 59 51 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 59 49 20 40 60 80 100 SURFACE 
11 58 44 15 30 45 

MILD 

13 
60 75 90 3/4 RAOIUS FROM CENTER OIL 

57 38 10 20 30 QUENCH 

15 56 33 
40 50 60 75 CENTER 

-- -- -_. -
65 

20 50 27 ---' -':'1-- - ---

25 43 24 60 
--r--= 

30 37 22 !oJ - - -
..J -_.- I-- -' 

--t--
35 35 -- ~ 55 

--
II) f- -- I---~ 1---.--- ----

f---: __ ~ (,) I-- -f- -- .:- ---
40 34 -- .. --

45 32 
II) 50 

f-f-- I- ."'1-- r--- II) .. :~-~-= 
50 !oJ r=1= ~ 1= 30 -- z r--- -: 

c 45 
a: f--f--c--

- -- . 

HEAT TREATING TEMPERATURES C( . .. :- .-...:..... :z: ~-
RECOMMENDED BY SAE ..J 40 

..J 
*NORMALIZE 870 ·C !oJ ---

AUSTENITIZE 845 ·C ~ 35 - --
(,) 

* For forged or rolled specimen. only 0 .. '"""-~-
a: 30 ----

---. 

25 
--

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH50441 HARDENABILITY BAND SAE/AISI50B44H 

'%C '%M" %Si %Ni %Cr °kMo % B 

0.42/0.49 0.65/1.10 0.15/0.35 -- 0.30/0.70 -- 0.0005/ 
0.003 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

HRC 
"J" DISTANCE 
MILLIMETERS MAX. MIN. 

63 56 1.5 APPRO),.. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION tN ROUND QUENCH 

3 63 56 SURFACE 
63 55 

50 75 
5 

MILD 

7 62 54 20 30 60 90 3/4 RADIUS FROM CENTER WATER 
QUENCH 

20 30 40 50 60 80 100 CENTER 

9 61 52 20 40 60 80 '00 SURFACE 

11 61 49 
MILO 

'5 30 45 60 75 90 3/4 RAOtUS FROM CENTER OIL 
13 60 42 '0 20 30 _0 50 60 75 CENT£R OUENCH 

15 59 36 -- f--
65 -I-- - .. - f- --.= 

20 55 30 -- . --~~ .. 

25 49 27 60 
-- . f------=--

f-f-- -- --
30 42 25 !oJ - - r----

..J f- r---r-- -~ 

35 38 23 ~ 55 
l-

II) +- .-1---:= :=,=-:--= .-
(,) 

40 37 21 II) 50 
45 35 -- rn c=r- .- -- -- -- ---1-;--' ~~ 

.-
!oJ 1=1=- ,- -- . -..:= 50 34 -- z r-- --~ -
c 45 1---- -~-- I-a: re- i--

HEAT TREATING TEMPERATURES 
C( .- --.:=:- =-:z: f-f-- --

RECOMMENDED BY SAE ..J 40 -- --~ .. 
..J f-I- :-

*NORMALIZE 870 ·C ... 
AUSTENITIZE 845 ·C ~ 35 --

(,) 

* For forged or rolled specimen. only 0 .... -
a: 30 --

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 •• e 
..... 11') Page 70 

UNSH50480 HARDENABILITY BAND SAE/ AISI 5048H 

"IoC °4Mn °4Si -toNi "IoCr "IoMo 

0.43/0.50 0.65/1.10 0.15/0.35 -- 0.13/0.43 --
HARDNESS LIMITS FOR 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

63 56 1.5 APPROX. OIA. OF ROUNDS WITH SAME AS· QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

3 62 54 SURFACE 
59 40 

50 75 MILD 5 
7 54 30 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

QUENCH 
20 30 40 50 60 80 100 CENTER 

9 48 27 20 40 60 80 100 SURFACE 

II 39 26 
MILD 

15 30 45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 35 25 10 20 30 40 50 60 75 CENTER OUENCH 

15 34 25 --- -- --
65 -t- -- -f--~-1--- .-t=--:-::= - -- . ---

20 32 22 -=- ~--~ ---- ---

25 30 20 
-- --

60 -- - I<-1--- --f---- 1------ - :::: --- -
30 29 -- '" _c===-: :.c..-_. 

~ c--+- I-T _f- f-- - -- 1-:_ 
35 27 -- ~ 55 ~--~ ----~-

'" rI-"" 1= --
:~= -- f-- --

f=f=I\C .-1'£= ._.:.c.. --:=. u r-- - - - --
40 26 -- <n 50 
45 24 -- <n f=t- H 

-- :-- ---
f----- - f---:--. ..., 

~ -~~ 50 23 -- z - ----- ------- ----- .- - ---
:i) 45 

1--- -- -- ::\-: f-- -f-----..::. =- f----.:- f-- :---- e-----.:.:. --

"" ->-~ 
HEAT TREATING TEMPERATURES :J: 

_. --- _. - ----.: 
RECOMMENDED BY SAE ~ 40 

-- :~:.::::::: =--~ - - --f---= 
*NORMALIZE 870 ·C 

..., 
AUSTENITIZE 845 ·C ~ 35 ---.: -

u --= ~= * For forlled or rolled specimens only 
0 --
a: 30 = 1--:=:-= r-_ 

1--

25 

20 3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH50461 HARDENABILITY BAND SAE/AISI5OB46H 

"IoC "IoMn °4Si "IoNi "IoCr "IoMo % B 

0.43/0.50 0.65/1.10 0.15/0.35 -- 0.13/0.43 -- 0.0005/ 

HARDNESS LIMITS FOR 
0.003 

SPECIFICATION PURPOSES 

"J" 
HRC 

DISTANCE 
MILLIMETERS_ MAX. MIN. 

1.5 63 56 
3 62 55 

APPROX. OIA. OF ROUNOS WITH SAME AS· QUENCHED HRC mm LOCATION IN ROUND QUENCH 

5 61 53 ~o 75 SURFACE 
MILD 

7 60 47 20 30 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 ~o 60 80 100 CENTER 
QUENCH 

9 59 35 20 40 60 80 100 SURFACE 
11 58 31 1~ 30 

MILO 
45 60 75 90 3/4 RADIUS FROM CENTER OIL 

13 56 29 10 20 30 40 ~O CENTER QUENCH 

15 53 28 
60 7~ 

. --
65 -- -... = 20 42 26 r- f-~- ---= .:.:.: .-.-

25 37 24 60 
1----

30 35 22 w -- .- ~ - --- I=:~---' - -- -

35 34 21 ~ 55 
-- - --

., -- -~ ,-- --C f---r"'< _-'. --: :-== ~ .-

40 32 -- 0 - ""- ----= -_ . ---

45 
., 50 =-- -~ - -----31 -- ., 

~ r-:--w =-- t= -'\: 
---- -

50 29 -- z - --- ---- ------ - -.~-

~ 45 =- .::= --t- -- -- - f--- ---\, -- ._- - - - -:- - --

HEAT TREATING TEMPERATURES C( - -- --- -- - ---:-:z: - \ 
--

RECOMMENDED BY SAE -,40 -- --
-' ---

*NORMALIZE 870 ·C w - -- ---

AUSTENITIZE 845 ·C ~ 35 -- --
0 

* For forlled or rolled specimens only 0 --
a: 30 ---

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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Pa~e 71 SA.E. 
® J1268 

UNSH60501 HARDENABILITY BAND SAEI AISI 60860H 

%C °AtMn %Si %Ni %Cr %Mo I B 

0.47/0.54 0.65/1.10 0.15/0.35 0.30/0.70 0.0005/ -- --
HARDNESS LIMITS FOR 0.003 

SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILL IME T.ERS MAX. MIN. 

1.5 65 59 
3 65 59 

APPROX. OIA. OF Rc..UNOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH 

5 65 59 50 75 SURFACE 
MILO 

7 64 57 2030 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 63 55 20 40 60 80 100 SURFACE 
11 63 52 15 30 45 

MILO 
60 75 90 3/4 RADIUS FROM CENTER OIL 

13 62 46 10 20 30 40 50 
QUENCH 

60 75 CENTER 
15 62 39 

65 \-- --
20 59 32 f-------== 

--:--1---: r-=-..= ---== f-, 
25 54 29 60 r----
30 49 27 '" 

--I- f- --- f--- -- --- ~----' -
35 44 26 ~ 55 

- --.: I- . 

'" 
r- I~ f-- - -= ~--~= I==="" -=-.= 

40 40 24 <.> -f-- -- 1---_. -- ---=-= '" 50 45 38 22 '" _. --- ---

50 37 20 '" =1--- : 1.-:- -- - -f--~ 
._--

-~-== Z -- --' -
:i1 45 =1-:- f-- - - -- - - ~-- f---

HEAT TREATING TEMPERATURES c( -- -.. := ---:<: -
RECOMMENDED BY SAE -,40 

-' --r- -
*NORMALIZE 870 ·C '" 

--

AUSTENITIZE 845 ·C ~ 35 --
<.> -~ 1--- :~ * For forQed or rolled specimens only 0 
ct: 30 

.-

25 

20 3 5 7 9 \1 13 15 20 25 30 35 40 45 50 
OISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH60601 HARDEN ABILITY BAND SAEIAISI5OB8OH 

%C %Mn %Si %Ni eAtCr %Mo I B 

0.55/0.65 0.65/1.10 0.15/0.35 -- 0.30/0.70 -- 0.0005/ 
0.003 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

-- 60 1.5 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC mm LOCATION IN ROUND QUENCH 

3 - 60 ~5 SURFACE 

5 -- 60 MILO 

7 - 60 2030 60 90 3/4 RADIUS FROM CENTER WATER 

20 30 40 50 60 80 100 CENTER 
QUENCH 

9 -- 59 20 40 60 80 100 SURFACE 

11 - 57 
MILD 

15 30 45 60 75 90 3/" RADIUS FROM CENTER OIL 

13 65 51 10 20 30 40 50 60 75 CENTER QUENCH 

15 65 44 -- --
65 

-~ ---= 
20 65 36 -= 1---: . 

25 62 34 60 
-~ 

59 32 '" 
~r-I--- ----

30 -' ---- ----== - ---

35 56 30 ~ 55 
-_ .. 

'" --=-=- --
40 52 28 <.> 

'" 50 --
45 48 27 '" 

-
~-== 

50 45 25 '" 1---_ ---=- ~ z -
045 -:-- ----- - --:-= ct: ~-- -- -:-.:: 

HEAT TREATING TEMPERATURES 
c( -- -=-= :<: 

RECOMMENDED BY SAE -,40 

---= -' --
*NORMALIZE 870 ·C '" := 

AUSTENITIZE 845 ·C ~ 35 
<.> 

* For forQed or rolled specimens only 0 --_.- --
ct: 30 

25 

20 3 5 7 9 \1 13 15 20 25 30 35 40 45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 
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J1268 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

48 
46 
41 
34 

31 
29 
27 
25 

22 

40 
34 
27 
22 

20 

r---------~------~----.. -
HEAT TREATING TEMPERATURES 

RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

925 ·C 
925 ·C 

* For forged or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
MILLIMETERS 

1.5 
3 
5 
7 

9 
11 
13 
15 

20 
25 
30 
35 

40 
45 
50 

HRC 

MAX. MIN. 

56 49 
55 46 
53 42 
51 37 

48 
45 
42 
39 

35 
33 
31 
30 

28 
26 
24 

33 
30 
27 
25 

21 

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 
AUSTENITIZE 

900 ·C 
870 ·C 

* For forged or rolled specimens only 

Page 72 

UNSH51200 HARDENABILITY BAND SAE/AISI512OH 

%C %Mn %Ni %Cr °kMo 

0.17/0.23 0.60/1.00 0.15/0.35 0.60/1.00 

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

50 75 SURFACE 

20 30 60 90 3/4 RADIUS FROM CENTER 

20 30 40 50 60 80 '00 CENTER 

---'=.:::-- =---- . -

QUENCH 

MILO 
WATER 

QUENCH 

---- - - '"-=r-- ---. 
----- .. 

-- _____ .. 00 

.- .. -----== -
--1--'-

25 

20 
3 5 7 9 11 13 15 20 25 30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 

UNSH51300 HARDENABILITY BAND SAE/AISI5130H 

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

0.27/0.33 0.60/1.00 0.15/0.35 0.75/1.20 

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

50 75 SURFACE 

20 30 60 90 3/4 RADIUS FROM CENTER 

20 30 "40 50 60 80 '00 CENTER 

20 40 60 80 '00 SURFACE 

QUENCH 

MILD 
WATER 

QUENCH 

MilO 
f--"":":' 5:......,,::--'3:.:0:-:----:4-::5_-,-::-"'60"--:,.,--.:..:7 5:......,,_...:9"'0'--_--1f-'3~/4::..:R~A:.::O::::'U~S .:.F:.::RO:::M:..:C::::E.:.:N.:..:TE~R QU~~CH 

10 20 30 40 50 60 75 CENTER 

_

_ 1----1--- mf--651---+_ .. 1------:=._ _ 
t---I--+- - I--- .. ________ f-- _._ 

"! 60 t---f---- --- r---
- -~ . ... - --I------==--:-- I-- . 
;3 55 I-- _ I-- _ _ -r------
~ -I---- -------- - --: _ 1---_ ----~.~ 
::: 50 ,t---+-----I~I___''l -f- -....::--_-+-_._-+ ___ + ______ .. r-::--::------
~ 45=1--' ~ - -- ~--~- -- --

-,40 
jj --i 35 

a: 30 
1-----

25 

1-----

20 
3 5 7 9 11 13 15 

- --

20 25 30 

-- .--=~ .. - =--=-

35 

- :=~ 
----- t---'--= r----- ----

40 

::-1-­
~= 

-1=,-

45 50 
DISTANCE FROM QUENCHED END - MILLIMETERS 
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Page 73 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

HRC 
"J" DISTANCE 
MILLIMETERS MAX. MIN. 

1.5 57 50 
3 56 47 
5 54 43 
7 52 38 

9 49 33 
II 45 29 
13 42 26 
15 39 25 

20 35 21 
25 33 --
30 32 --
35 31 ' --
40 29 --
45 27 --
50 25 --

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 900 'C 
AUSTENITIZE 870 'C 

* For forved or rolled specimens only 

HARDNESS LIMITS FOR 
SPECIFICATION PURPOSES 

"J" DISTANCE 
HRC 

MILLIMETERS MAX. MIN. 

1.5 58 51 
3 58 49 
5 56 46 
7 54 41 

9 53 36 
II 50 32 
13 47 30 
15 44 27 

20 40 23 
25 37 21 
30 35 --
35 34 -
40 33 --
45 32 --
50 31 -

HEAT TREATING TEMPERATURES 
RECOMMENDED BY SAE 

*NORMALIZE 870 'C 
AUSTENITIZE 845 'C 

* For forved or rolled specimens only 

J1268 

UNSH51320 HARDENABILITY BAND SAE/AISI 5132H 

%C %Mn %Ni %Cr %Mo 

0.29/0.35 0.50/0.90 0.15/0.35 0.65/1.10 

APPRQX. OIA. OF ROUt:DS WITH SAME AS~QUENCHEO HRC. mm LOCATION IN ROUND QUENCH 

50 75 

20 30 

20 

20 

15 

601-1-f--
~ 1-1-..: 
:3 55 
<J) 

<.> 
<J) 50 
<J) 

'" 

60 

30 40 

40 60 

30 

10 20 

--

~ 451-1-1-'1.- -
Q: 
C( 
:z: 
...J 40 
...J I-I-f--

'" ~ 35 
<.> o 
Q: 30 

25 

90 

50 60 80 

80 100 

45 60 75 

30 40 50 60 

--~-

20 
3 5 7 9 11 13 15 20 

90 

25 

SURFACE 
MILO 

3/4 RADIUS FROM CENTER WATER 

100 CENTER 
QUENCH 

SURFACE 
MILO 

3/4 RADIUS FROM CENTER OIL 

75 CENTER 
QUENCH 

-- -1--
-- -- -:1=--= 

I" --
--1=- -

f- -- -
--_ -- -=1--- ---I---:-='=:-- _ 

- - f-- __ --

- - - f- --I=-
--

--f-- -- - - -:-..:: ----- -== ---:::= 
---~ --

- -
---- -- - ---

--
---

30 35 40 45 50 

OIS"fANCE FROM QUENCHED END - MILLIMETERS 

UNSH51350 HARD EN ABILITY BAND SAE/AISI5135H 

%C %Mn %Ni %Mo 

0.32/0.38 0.50/0.90 0.15/0.35 0.70/1.15 

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

'" ...J 

60 

:3 55 
<J) 

<.> 
<J) 50 
<J) 

5075 

20 30 60 90 

20 30 40 50 60 80 

20 40 60 80 100 

15 30 45 60 75 

10 20 30 40 50 60 

I-

'" ~ 45 f--f--I--' 
Q: 
C( 
:z: 
...J 40 
...J 

'" ~ 35 
<.> o 
Q: 30 

25 

20 
3 5 7 9 11 13 15 20 

100 

90 

75 

25 

SURFACE 

3'" RADIUS FROM CENTER 

CENTER 

SURFACE 

3/4 RADIUS FROM CENTER 

CENTER 

MILO 
WATER 

QUENCH 

MILO 
OIL 

QUENCH 

--
-- - -:--: -- --:= 

---- 1=-..:.....:=-
--I-

------~I--:----:-

--1--- -f--
__ 1--_ __ ~=t--- _ _= 

-- f--- -- - --
- i=-~---t-:::== 

-f---- __ -+---I~.:== ._== 
1-----:-_ . 

--
--- ---

--
--

30 35 40 45 50 

DISTANCE FROM QUENCHED END - MILLIMETERS 
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