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1. SCOPE

All carbon and alloy H-band steels are shown, along with their corresponding minimum and maximum hardenability limits,
for which sufficient hardenability data have been established and for grades which use the standard end-quench test. As
hardenability data are accumulated for other grades, this SAE Standard will be revised to include such grades.

2. REFERENCES

2.1 Applicable Publications

The following publications form a part of the specification to the extent specified herein. Unless otherwise indicated the
latest revision of SAE-publications-shall-apply-

2.1.1 SAE Publicqtions

Available from SAE| International, 400 Commonwealth Drive, Warrendale, PA 15096-0001; Tel: 877-606-7323 (inside
USA and Canada) of 724-776-4970 (outside USA), www.sae.org.

SAE J403 Chemical Compositions of SAE Carbon Steels
SAE J404 Chemical Compositions of SAE Alloy Steels
SAE J406 Methods of Determining Hardenability of Steels
SAE J409 Prodluct Analysis—Permissible Variations from Specified Chemical Analysis of a Heat or Cast of Steel
SAE J418 Grain Size Determination of Steels

SAE J1868 Res}ricted Hardenability Bands for Selected Alloy Steels
2.2 Related Publigations

The following publications are provided for information purposes only and are not a required part of thjs document.
2.2.1 ASTM Publigations

Available from ASTM International»300 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www|astm.org.

ASTM A 304  Stegl Bars, Carbon and Alloy, Subject to End-Quench Hardenability Requirements

ASTM E 112  Standard Test Methods for Determining Average Grain Size

3. CHEMICAL COMPOSITION LIMITS

To permit steel producers the necessary latitude to meet the standard 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 (SAE J403 and SAE J404). These broader limits permit adjustments in manufacturing ranges
of composition to compensate for individual plant melting procedures 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 of this
document and are subject to the permissible variations for product analysis outlined in Tables 1 and 3 of SAE J409.
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TABLE 1 - CARBON AND CARBON BORON H STEEL
(ladle chemical composition, weight %, for elements shown;
see Figures 3 to 16 for respective H-bands)
UNS SAE
No. Steel No. C Mn Si P,max!" S,max™"
H10380 1038H 0.34/0.43 0.50/1.00 0.15/0.35 0.030 0.050
H10450 1045H 0.42/0.51 0.50/1.00 0.15/0.35 0.030 0.050
H15220 1522H 0.17/0.25 1.00/1.50 0.15/0.35 0.030 0.050
H15240 1524H 0.18/0.26 1.21/1.75 0.15/0.35 0.030 0.050
H15260 1526H 0.21/0.30 1.00/1.50 0.15/0.35 0.030 0.050
H15410 1541H 0.35/0.45 1.25/1.75 0.15/0.35 0.030 0.050
H15211 15B21H® 0.17/0.24 0.70/1.20 0.15/0.35 0.030 0.050
H15281 15B28H® 0.25/0.34 1.00/1.50 0.15/0.35 0-030 0.050
H15301 15B30H“ 0.27/0.35 0.70/1.20 0.15/0.35 0.030 0.050
H15351 15B35H“ 0.31/0.39 0.70/1.20 0.15/0.35 0.030 0.050
H15371 15B37H? 0.30/0.39 1.00/1.50 0.15/0.35 0.030 0.050
H15411 15B41H® 0.35/0.45 1.25/1.75 0.15/0.35 0.030 0.050
H15481 15B48H? 0.43/0.53 1.00/1.50 0.15/0135 0.030 0.050
H15261 15B62H® 0.54/0.67 1.00/1.50 04670.60 0.030 0.050
1. If electric furnage practice is specified or required, the limits for phosphorus and sulfur are 0.025%, respectively, and the prefix E is

added to the SA
2. These steels cd

AE number, for example, E1038H.
ntain 0.0005 to 0.003% boron.
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TABLE 2" - STANDARD ALLOY H STEEL COMPOSITIONS
(ladle chemical composition, weight %, for elements shown®®
see Figures 17 to 88 for respective H-bands)
UNS SAE

No. Steel No. C Mn Si Ni Cr Mo \Y
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 8546 6674 4576 -58/0.30 —
H40280%  4Q28H% 0.24/0.30 0.60/1.00 0.15/0.35 — — 0.20/0.30 —
H40320 4032H 0.29/0.35 0.60/1.00  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 — O 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 —
H41200 4120H 0.18/0.23 0.90/1.20  0.15/0.35 & 0.40/0.60 0.13/0.20 —
H41300 4130H 0.27/0.33 0.30/0.70  0.15/0.35 A 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 A1 37H 0.34/0.41 0.60/1.00  0.15/0.35 — 0.75/1.20  0.15/0.25 —
H41400 A140H 0.37/0.44 0.65/1.00  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 A145H 0.42/0.49 0.65/1.10 _0:15/0.35 — 0.75/1.20 0.15/0.25 —
H41470 AM47H 0.44/0.51 0.65/1.10_1~0.15/0.35 — 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 A61H 0.55/0.65 0.65/4.10  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 —
H43406®  E4B40H® 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 620H 0:17/0.23 0.35/0.75 0.15/0.35 1.55/2.00 — 0.20/0.30 —
H47180 A718H 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 A720H 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®  50B40H® 0.37/0.44 0.65/1.10  0.15/0.35 — 0.30/0.70 — —
H50441®  50B44H® 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®  50B46H® 0.43/0.50 0.65/1.10  0.15/0.35 — 0.13/0.43 — —
H50501®  50B50H® 0.47/0.54 0.65/1.10  0.15/0.35 — 0.30/0.70 — —
H50601®  50B60H® 0.55/0.65 0.65/1.10  0.15/0.35 — 0.30/0.70 — —
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TABLE 2" - STANDARD ALLOY H STEEL COMPOSITIONS
(ladle chemical composition, weight %, for elements shown®®
see Figures 17 to 88 for respective H-bands) (Continued)

UNS SAE
No. Steel No. C Mn Si Ni Cr Mo \Y
H51200 5120H 0.17/0.23 0.60/1.00 0.15/0.35 — 0.60/1.00 — —
H51300 5130H 0.27/0.33 0.60/1.00 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 0451052 060110 0 03 080712 — —
H51500 0.47/0.54 0.60/1.00 0.15/0.35 — 0.60/1.00 - —
H51550 0.50/0.60 0.60/1.00 0.15/0.35 — 0.60/1.00 - —
H51600 0.55/0.65 0.65/1.10  0.15/0.35 — 0.60/1-00 - —
H51601®  51B60H® 0.55/0.65 0.65/1.10  0.15/0.35 — 0.60/1.00 - —
H61180 0.15/0.21 0.40/0.80 0.15/0.35 — 0740/0.80 + 0.10/0.15
H61500 0.47/0.54 0.60/1.00  0.15/0.35 — 0.75-1.20 i 0.15 min
H81451® 81 0.42/0.49 0.70/1.05 0.15/0.35 045/0.45 0.30/0.60 0.08/0.15 —
H86170 0.14/0.20 0.60/0.95 0.15/0.355°0.35/0.75 0.35/0.65 0.15/0.25 —
H86200 0.17/0.23 0.60/0.95 0.15/0:85 0.35/0.75 0.35/0.65 0.15/0.25 —
H86220 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 0.22/0.28 0.60/0.95 0315/0.35 0.35/0.75 0.35/0.65 0.15/0.25 —
H86270 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 0.27/0.33 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 —
H86301® 86 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 0.34/0.41 0:7071.05 0.15/0.35 0.35/0.75 0.35/0.65 0.18/0.25 —
H86400 0.37/0.44 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 —
H86420 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 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® 86 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 0.47/0.54 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 —
H86550 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 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 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 —
H92590 9259H 0.56/0.64 0.65/1.10  0.70/1.20 — 0.45/0.65 — —
H92600 9260H 0.55/0.65 0.65/1.10  1.70/2.20 — — — —

H93106®  E9310H® 0.07/0.13 0.40/0.70  0.15/0.35 2.95/3.55 1.00/1.45 0.08/0.15 —
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TABLE 2V - STANDARD ALLOY H STEEL COMPOSITIONS
(ladle chemical composition, weight %, for elements shown®®
see Figures 17 to 88 for respective H-bands) (Continued)
UNS SAE
No. Steel No. C Mn Si Ni Cr Mo \Y
H94151®  94B15H® 0.12/0.18 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.08/0.15 —
H94171®  94B17H® 0.14/0.20 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.08/0.15 —
H94301®  94B30H®  0.27/0.33 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.08/0.15 —

. The ranges and limits on this table apply only to material not exceeding 0.13 m? (200 in®) in cross-sectional area, 460 mm (18 in) in width, or

4.5 tonne (10 000 Ib) per piece in weight. Ranges and limits are subject to the permissible variations for product analysis shown in SAE

J409.
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In either case, for specification purposes, the tabulated values of Rockwell C hardness (HRC) are used. Values below 20
HRC are not specified because such values are not as accurate.

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

6.1 Method A

The minimum and maximum hardness values at any desired distance. This method is illustrated in Figures 1 and 2 as

points A-A.
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6.2 Method B

The minimum and maximum distance at which any desired hardness value occurs. This method is illustrated in Figures 1
and 2 as points B-B. If the desired hardness does not fall on an exact mm (or sixteenth of an inch) position, the minimum
distance selected should be the nearest mm (or sixteenth of an inch) position toward the quenched end and the maximum
should be the nearest mm (or sixteenth of an inch) position away from the quenched end.

6.3 Method C

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

6.4 Method D
Two minimum hardness values at two desired distances, illustrated in Figures 1 and 2 as points(D-D.
6.5 Method E
Any minimum hardngss plus any maximum hardness, illustrated in Figures 1 and 2 as'points E-E.

When hardenability {s specified according to one of the aforementioned methods;, the balance of the hardenability band is
not applicable.

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

When the full h-bang is specified, the hardenability can be reportéd by listing hardness values for 1J5, 3, 5, 7, 9, 11, 13,
15, 20, 25, 30, 35, 40, 45, and 50 mm from the quenched end-of the test specimen. In the case ¢f the test specimen
made to U.S. customary units, hardness values would befeported for each 1/6 to 16/16 in and 1/8 in increments from
there to 32/16 in.

It is customary to acfept a tolerance of two points HRC for a 5mm or 3/16 in portion of the curve, exgept at the 1.5 mm or
1/6 in position. Thig tolerance is necessary because curves for individual heats may vary somewhat in shape from the
standard band limits|and thus deviate slightly at. éne or more positions in the full length of the curves.

For shallow hardening carbon H steelsdistances form the quenched end may be reported by listing|hardness values for
1 mm or 1/32 in intefvals near the quenched end, as described more fully in SAE J406.

Acceptance testing ghall be performed in accordance with SAE J406.

7. GENERAL

Some of the steels irp this document can be specified to more restricted hardenability ranges, as presgnted in SAE J1868.

8. NOTES

8.1 Marginal Indicia

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document

title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications, nor in documents that contain editorial changes only.

PREPARED BY THE SAE CARBON AND ALLOY STEELS COMMITTEE
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Hardenability Band

APPROX. DIA. OF ROUNDS WITH SAME AS~QUENCHED HRC, mm LOCATION iIN ROUND QUENCH
$0 79 SURFACE MILD
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{ L i 1 ) . i —_—— —T
20 40 60 80 100 SURFACE MILD
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7o 20 30 40 S0 60 78 CENTER | QUENCH
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-
w Z ~.
= == X ~—
5 -1 - ;(\q
2 30 - M=
1 1 ——
20357 9 111315 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 mm
designated distance
B A Bardness value at minimum and maximum B-B 38 HRC at J 7 pin
distance 38 HRC at J 15 max
C Two maximum hardness values at two designated |C-C 51 HRC at J 7 max
digtances 34 HRC at J 20 max
D Two minimum hardness values at two distances D-D 34 HRC at J 9 mm min
21 HRC at J 25 mm min
E Any minimum hardness plus any maximum hardness |E-E 30 HRC at J 11 mm min
34 HRC at J 20 mm max

FIGURE 1 - EXAMPLES ILLUSTRATING ALTERNATE METHODS OF SPECIFYING
HARDENABILITY REQUIREMENTS IN METRIC (SI) UNITS


https://saenorm.com/api/?name=76fc62e8546a372cb4cc936cb5ab74bc

SAE

J1268 Revised MAY2010

Page 9 of 95

Hardenability Band

DIAMETERS OF ROUNDS WITH SAME AS-QUENCHED MARDNESS, inches | LOCATION IN ROUND QUENCH
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1 2 3 SURFACE | wyep
0.5 | 1.5 ¢ 2.5 3 3.5 & 3/4 RADIUS FROM CENTER oIt
0.5 1 1.5 2 2.5 3 3.5 € CERTER ] UENCH
6 T
50 1
A
o
o 55 e
2 > C
2 s ==
£ ¢ -~
8 \‘ N ﬁ
§ P X" X a1
= ‘0':*?5“ — LE
s S =——-C
s P o S
N 1
| e et e o —
E =
2 — 16)
20
2 « 6 8 10 12 & 16 18 W 2 28 26 28 30 |32
DISTANCE FROM QUENCHED. END - SIXTEENTHS OF AN INCH
Method Example
A Minjimum and maximum_hardness values at a A-A 43 to 54 HRC at J 3/16
desfignated distance
B A erdness value at minimum and maximum B-B 39 HRC at J 4/16|min
disttances 39 HRC at J 9/16| max
C  Two|maximim hardness values at two designated |C-C 50 HRC at J 5/16| max
distances 34 HRC at J 12/1% max
0 Two minimum hardness values at two distances D-D 35 HRC at J 5/16 mir_l
21 HRC at J 16/16 min
£ Any minimum hardness plus any maximum hardness |E-E 32 HRC at J 6/16 min
37 HRC at J 10/16 max

FIGURE 2 - EXAMPLES ILLUSTRATING ALTERNATE METHODS OF SPECIFYING
HARDENABILTY REQUIREMENTS IN U.S. CUSTOMARY UNITS
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*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 3 - UNS H10380 - HARDENABILITY BAND - SAE 1038H

HARDNESS LIMITS FOR UNS H10380 HARDENABILITY BAND SAE1038H
SPECIFICATION PURPOSES
e % C % Mn % Si % Ni %GCr % Mo
J" DISTANCE HRC
gg(liEmTcP:‘S MAX. MIN. 0.34/06.4310.50/1,00] 0.15/0.35
1 58 51
1.5 56 42
2 55 34
2.5 53 29
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
3 49 26 2 4 SURFACE MILD
3.5 43 24 1 2 3 4 3/4 RADIUS FROM CENTER WATER
4 37 23 QUENCH
05 1 1.5 2 25 3 35 4 CENTER
4.5 33 22 T T T T T T T I T
1 2 3 SURFACE LD
5 30 22 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER [
5.5 29 21 0.5 1 1.8 2 2.5 3 3.5 TENTER | QUENCH
6 28 21
65
6.5 27 20
7 27 -- w 60
7.5 26 -- I ~
8 26 -- 3 55 S
9 25 -- o X
2 so0 \‘
10 25 -- w \
12 a | - | ELEER
14 23 -- < ‘|‘ “‘
16 21 - 40—\
a3 1
w 1
=
g 35 “\
& 30 \ Y
A ¥ AW
\\\ ~—
HEAT TREATING TEMPERATURES 25 \\‘
*NORMALIZE 1600 °F 20 >~
AUSTENITIZE 1550 °F 2 4 6 B[N0 12 14 16 18 20 22 24 26 28 30 32
*For forgeld or rolled specimens only DISTANGCE”FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. DI, OF ROUNDS WITH SAME AS- QUENCHED HRC, mm | LOCATION IN ROUNO QUENCH
SPECIFICATION PURPOSES ELN & SURFACE MILD
26 30 60 30 3/4 RADIUS FROM GENTER| | WATER,
HRC
“y" pisTANCE 210 20 a0 0 _so 80 100 CENTER
MILLIMETHRS MAX. MIN. 20 a0 60 80 100 SURFACE Lo
1.5 58 51 15 _ 300 45 50 75 90 3/4 RADIUS FROM csn;sn NI
3 S6 37 20 30 40 50 60 75 CENTE
5 49 25 65— — — - i | SR
7 33 22 1 -
60 r—1 -
9 29 20 w -} — ==
" 27 -— 2 55 ———
13 2 - 5 TEEND -
'S 25 - o 50/ \ =
w —
20 24 . W ix,,"i R Sl e mehs sonlt R
25 22 — Q 45— \;: - —
30 g ! —
- — T p ‘ 0 I
35 40 .‘
-
w
40 % 35 \ — ——
4s 3 \ C =
50 S 10 \ N = =
i} N
HEAT TREATING TEMPERATURES 25 \
*NORMALIZE 870 °C - —
AUSTENITIZE 845 °C 20b
3 5 7 9 11 1315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H10450 HARDENABILITY BAND SAE 10451
SPECIFICATION PURPOSES -
— %C %Mn % Si %Ni %Cr %Mo
J" DISTANCE HRC
SIXTEENTHS 0,42/0.51 ] 0.50/1,00 0.15/0.35
OF AN INCH Max. MIN. / L / /
1 62 55
1.5 61 52
2 59 47
2.5 56 34 DEAMETERS OF ROUNDS W1TH SAME AS QUENCHED HARDNESSH LOCATION. IN ROUND ENC
3.8 - — SURFACE, | MILD
3 52 31 1.1 2.0 2.0 3.8 .8 5.8 6.7 874 RADIUS_FROM CENTER| WATEK
3.5 a6 23 0.7 1.2 1.6 2.0 2.4 2.8 3.2 3.6 3.9 CENTER | QUENCH |
4 38 28 T 1 ) S § T 1 T 1 T : » :
4.5 34 27 { 08 1.8 28 30 3.4 38 . b . __ _SURFACE | MILD
08 00— 2-0—Pri— oA 578 —Ss6 k01BN RABIUSFROM CENTER] OIL
5 33 26 0.2 0.6 1.0 T4 1.7 2.0 2.4 2.8 8.0 | ( FENTER |QUENCH
5.5 32 26 s -
6 32 25 e e Elegpeis
6.5 3 25 soN— — : ‘
7 31 25 *:j \ ¥
7.5 30 24 L o :
8 30 24. 8 L o v
9 29 23 so=EH=
o e
1o 29 22 wa Y
12 28 21 @ =
14 27 20 :
16 26 - Zao i
[ 4 18 u
18 25 . <3 ——
20 23 - v :
22 22 -- ﬁ 30 X ,l ——
24 21 -- w S
EFT T I —
HEAT TREATING TEMPERATURES =F e § S I | EN
o £ i e -y
*NORMALIZE 1600 °F g 20— S ;
o > 46 8 10 12 14 16 18 20 22 24 26 28 30 32
AUSTENITIZE 1550 °F “DISTANCE FROM QUENCHED END —SIXTEENTHS OF AN INCH
*For forged of rolled specimens only

FIGURE 4 - UNS H10450 - HARDENABILITY BAND - SAE 1045H
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SAE 1522H
HARDNESS LIMITS FOR UNS H15220 HARDENABILITY BAND
SPECIFICATION PURPOSES -
%C % Mn % Si % Ni %Cr % Mo
"9" DISTANCE HRC Py
SIXTEENTHS 0.17/0,25§1.00/1.50| 0.15/0.
OF AN_INCH MAX. MIN.
1 50 41
1.5 48 41 ;
2 a7 32  rors ‘ - :
2.5 16 27 IDIAMETERS OF ROUNDS WITH SAME AS QUENCHED WARDNESSL LOCATION iN ROUND QUENCH
3.8, . S SURFACE | MiLD,
3 15 22 1.1 2.0 2,8 3.8 ¥.8 5@ 8.7 3/4 AADIUS. FAOM CENTER WATER.
3.5 42 21 0;7 '22 ’L° z;e 2u za 312 3!5 39 CENTER _1QUENCH
4 39 20 . 6.4 {.8 2.8 3,0 313 38 v SURFACE | oMILD
4.5 37 o= a8 156 18 30 204 :nnwj?aa “LM@R%M& o0
5 " . 9.2 0.8 1.0 1.8 1.7 2.0 zn 2.8 3.1 o ENTER  [OUENCH |
5.5 32 -- [ - -
6 30 -~ .
6.5 28 -- 80
'}
7 27 - .
7.5 -- -- i 58
8 25 -- n
9 23 -- o ERS
10 22 .- Y S
12 20 -- “ X
14 - - R e
16 - -- =
I 3 Bges \‘
..J X
_J:G : -
W t "
2 as—H e e s
HEAT TREATING TEMPERATURES R e S
S ot - ~
#NORMALIZE 1700 °F & 20 ;
2 _4..(b5 10 12 14 !65320232 a6 28 A0 32
AUSTENITIZH 1700°F 2 ISTANCE FROM QUENCHED END - SIXTEENTHS OF AN 1NCH
#For forged of rolled specimens only

FIGURE 5 - UNS H15220 - HARDENABILITY BAND - SAE 1522H
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HARDNESS LIMITS FOR UNS H15240 HARDENABILITY BAND sAe1s24H
SPECIFICATION PURPOSES -
% C % Mn % Si % Ni %Cr %Mo
“J" DISTANGE HRC
SIXTEENTHS 0.18/0.26 |1.25/1.75 | 0.15/0.35
OF AN INCH | MAX. MIN.
1 51 42
1.5 49 42
2 48 38 ) .
2.5 47 34 {DVAMETERS._OF ROUNDS WiTH SAME AS QUENCHED WARDNESS tocaTion 1w mouno  Jouexcs]
" " > 3.8 " A T SURFACE | MILD
3 Pt %6 .\ 2.0 2.8 3.8 u.8 5.8 6,7 374 RADTUS FROM CENTER| WATER
4' 39 57 0.7 12 18 20 2 28 32 36 3.8 ; CENTER _ LQUENCH
T 1 1 i A i 1 1
4.5 38 20 0.8 1.8 2.5 30 3,u_ 3.8 SURFACE | MILD
— 0.5 1.0 1.6 2.0 2.4 2.8 3.2 3.8 %0 _ |3/4 RADIUS FROM|CENTER] oIt
25 gg o 0.2 0.8 1.0 LN 1.7 2.0 2% 2.8 3.0 | ~VOINTER |ouexcw
6 32 -- 65
6.5 30 -- +
80
7 29 -- w
7.5 28 -- e
8 27 - &
- n
9 26 " sobx
10 25 == " 4 b
12 23 -- X
14 22 =T :)3 Y X -
16 20 -- Z40 kv -
& : X
26 . X X
28 3R
30 .l X
s A §
A - P
HEAT TREAT|NG TEMPERATURES 225 X S S SR et s
*NORMALIZE 1650 °F b = = ¥ o
AUSTENITIZE 1600 °F & 20y ® 10 12 14 16 18 20 22 =24 2p 28 30 A2
#For forged o rolled specimens only DSSTANCE FROM QUENCHED END ~ SIXTEENTHS OF AN INCH

FIGURE 6 - UNS H15240 - HARDENABILITY BAND - SAE 1524H
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HARDNESS LIMITS FOR UNS H15260 HARDENABILITY BAND sAEe 152¢6H
SPECIFICATION PURPOSES -
T OIS TANGE s %C % Mn % Si % Ni %Cr %Mo
(S)';I\E‘EINNTCP:‘S MAX. MIN. 0.21/0.3011.00/1.50 | 0.15/0.35
i 53 44
1.5 50 42
; 5 3? gg IDIAMETERS OF ROUNDS ¥ITH SAME AS QUENCHED HARDNESS LOCATION 1% ROUND QUENCH
. 3.8 e e e SURFACE } MILD
3 46 26 1.1 2.0 2.9 3.8 48 58 6.7 - 374 RADIUS FROM CENTER] VATER
3.5 42 25 0.7 1.2 1.6 2.0 2.4 2.8 3.2 3.6 3.9 CENYER | QUENCH
35 3? 5(1) 6.8 t.8 2.5 3.0 3.4 3.8 . .. _.surrace | uue
: 0.6 1.0 1.8 20 2.0 2.8 3.2 3.6 4.0 J3/4 RADIUS FROM CENTER| OIL
5 33 -- 0.2 0.6 1.0 1.4 1.7 20 24 2.8 3.0 | . CERTER [QUENCH|
5.5 31 -- 8s
6 30 -- —F -3
6.5 28 -- &0
7 27 -- Y.
7.5 26 -- < 55
8 26 -- - X
9 24 -- LY ]
u A
) 24 -- . 5
12 23 -- g4
14 22 -- ; X
16 21 -- 40
g X
18 20 -- <2 ; -
} A
4 t
=30 ¥ e =
o =
R A\ E -y
HEAT TREAT|NG TEMPERATURES 2% = S
*NORMALIZE 1650 *F 2 Jo=2 —
AUSTENITIZE 1600 °F 2 4 8 10 i2 14 16 I8 20 22 24 25 28 30 32

#*For forged o

rolled specimens only

FIGURE 7 - UNS H15260 - HARDENABILITY BAND - SAE 1526H

2 5
DISTANCE FROM QUENCHED END ~SIXTEENTHS OF A

N INCH
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*For forged or

rotled specimens only

FIGURE 8 - UNS H15410 - HARDENABILITY BAND - SAE 1541H

SAE 1541H
HARDNESS LIMITS FOR UNS H15410 HARDENABILITY BAND
SPECIFICATION PURPOSES -
%C Y%oMn % Si % Ni %Cr % Mo
“J" DISTANCE HRC
SIXTEENTHS 0.35/0.45| 1.25/1.75} 0.15/0.35
OF AN INCH MAX. MIN. / / /
1 60 53
1.5 59 52
2 59 50 IDIsuETERS OF ROUNDS ¥iTh SAME AS QUENCHED waBDuece tOCATION tu Rowen  lourwes
2.5 58 4 a8 _ . 1 . _SURFACE | MILD
1.t 2.0 2.9 3.8 u.8 5.8 6.7 3/U HADIUS FROM CENTER] waTeR
3 57 44 |l e L O 220 - gD MRV TRUR LIRIER
3.5 56 a1 0.7 1.2 1.8 20 2.4 2.6 3.2 3.6 3.9 CENTER__|ouewcy
. i i L L ) & 1 1 11
4 55 38 0.8 1.8 2.6 3.0 3.4 3.8__ 1  SURFACE | MILD
4.5 53 3 0.5 1.0 1.6 2.0 2% 2.8 3.2 3.6 u.0__[3/4 RADIYS FROM CENTER] OIL
2 0.8 1.0 1.4 1.7 2.0 2.4 2.8 3.1 CENTER ENCH
: o2 ” 0.2 0.6 1.0 1.4 1.7 2.0 2.4 2.8 3.1 | center Jouench|
5.5 50 29 a5
6 48 27 - —+
6.5 46 26 60
w LA .
7 44 25 2 ss =5
7.5 41 24 B x
8 39 23 "] - N
9 35 23 o 3=k X
4
10 33 22 48 X o=
12 32 21 “ % X
14 31 20 o — Y
16 30 - Z a0~ Y 3
= -+ by
18 30 -- ; 35 X -
20 29 -- X e —
22 28 - 330 X i e
24 26 - o N\
XY = s
HEAT TREATING TEMPERATURES x
*NORMALIZE 1600 °F 2 T e
AUSTENITIZE 1550 F & 203376 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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UNS H185211 HARDENABILITY BAND saAe1sB21H
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES %e %Mn %Si %Ni %Cr % Mo %B
"J" DISTANCE HRC
SIXTEENTHS 0.17/0.24 }10.70/1.20]0.15/0.35 -- -- -- 0.0005/0.003
OF AN _INCH MAX. MIN.
1 48 a1
1.5 48 41
2 47 40
2.5 47 39
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
3 46 38 2 4 SURFACE MILD
0 32 gg ! 2 3 4 3/4 RADIUS FROM CENTER QY)AELEC':I
4 . CENTER
4.5 42 23 o,sl 1 s_2 2.3 335 4
; Py 3 SURFACE WILD
5 40 20 08 1 15 2 2.5 3 38 4 3/4 M TER oiL
5.5 38 -- 0.5 1 1.5 2 25 3 3.5 cEnTqR | JUENCH
6 35 --
6.5 32 -- s
7 27 -- w 60
7.5 22 -- 2
8 20 -- @ 55
9 - - o
" § 50
i
12 § a5 =
14 < \,
16 = N
4 40 S X
- N AY
w aY \
2 35 A\
I} } by
o \
T 30 \
\
\
HEAT TREATING TEMPERATURES 25 ‘|‘ \‘
*NORMALIZE 1700 °F 20 “\ “\
AUSTENITIZE 1700°F 2 4 6 9(M0o 12 14 16 118 20 22 24 26 28| 30 32
*For forgeld or rolled specimens only DISTANCE FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX, DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 5015 SURFACE WILD
s %0 /30 60 20 3/4 RADIUS FROM CENTER| | WATER
H
"y DlSTAdCE ] 210 30 _40_s0_so alo 100 CENTER
MILLIMETERS MAX. MIN. 20 a0 60 80 100 - SURFAGE o
1.5 48 41 1B 30 as 60 75 90 3/4 RADIUS FROM GENTER| | OIL
3 48 40 1020 30 40 50 60 75 CENTER @
5 46 36 65
7 43 27 —} ==
60— I —
9 38 \% w —
T 30 - a
13 - - g %8
o
15 o 50
3 [
20 CT NI i —— m et S—
25 g 45 S i B
30 g N .
4 a
35 = 0 ~ == ]
w X -1
40 z 35 . =
38 g ) ]
50 €10 Y
HEAT TREATING TEMPERATURES 25 “‘ _—
t
*NORMALIZE 925 *C =
AUSTENITIZE 925°C 20 X Y
357 9 11315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 9 - UNS H15211 - HARDENABILITY BAND - SAE 15B21H
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HARDNESS LIMITS FOR UNS H15281 HARDENABILITY BAND SAE 15B28H
SPECIFICATION PURPOSES -
R e— RC % C % Mn % Si % Ni %Cr %Mo % B
e [ wax. MIN. 0.25/0.34 |1.00/1.50 | 0.15/0.35 -- -- -- 0.0005/0.003
1 53 47
2 53 47
3 52 46
4 51 45
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 51 42 2 4 SURFACE MILD
6 “?9 ?? 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 49 ¢ 25 3 35 cEnTER | JUENCH
8 48 21 2 51 . T . 51 2 T T T T T 41
1 2 SURFACE MILD
9 A6 2Q 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 43 -- 0.5 1 1.5 2 2.5 3 3.5 cenTHR | CUENCH
1 40 -
12 37 - 68
13 34 -- w 60
14 31 -- g
15 30 -- o 55
16 29 -- 3] -
& so =
18 27 -- w \;\
20 25 bt Q as -~ N
22 25 b § NG
24 24 -- T 40 X X
3 \ N
26 23 -~ 1}
28 22 -- 2 35 X =
30 21 -- 8 N
32 20 -- = 30 \u =
A Y
A\
HEAT TREATING TEMPERATURES 25 - “}-
*NORMALIZE 1650 °F 20 = N~ Ji
AUSTENITIZE 1600 °F 2 4 6 €.490 12 14 16 18 20 22 24 26 28| 30 32
#For forgef or rolled specimens only DISTANCE FROM QUENCHED END ~ SIXTEENTHS OF AN INCH
HARD’.ESS LlM'TS FOR APPROX: DIA! OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND JQUENCH
» 5@ 75 SURFACE
SPECIFICATION PURPOSES 20 30 60 90 3/4 RADIUS FROM GENTER J)‘#é’z
""" DISTANKE HRC 20 30 40 50 60 80 100 CENTER [FUENC
T 1 H T T I I T 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
'35 gg 3; 0 20 30 40 50 60 75 CENTER PUENCH
5 53 46 — S ————— = —
7 52 43 E
9 51 35 Y
1 50 24 g
13 48 21 e
15 45 20 o
b4
20 35 -- z
25 29 -- €
30 26 -- x
35 26 s
-
Ww
40 24 - i
45 23 .- 8 ' > [ - —
50 20 -- € 30 \‘ B S— S————
AY - 4
HEAT TREATING TEMPERATURES 25 X ]
*NORMALIZE 900 °C > =
°
AUSTENITIZE 870 *c 20 3 5 7 9 11 1318 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 10 - UNS H15281 - HARDENABILITY BAND - SAE 15B28H
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HARDNESS LIMITS FOR UNS H15301 HARDENABILITY BAND  sSAE15830H
SPECIFICATION PURPOSES -
" DISTANGE Py % C % Mn % Si %Ni %Cr %Mo % B
g';mEmTc':iS MAX. MIN. 0.27/0.35 {0.70/1.20 |0.15/0.35 -- -- -- 0.0005/0.003
1 55 48
2 53 47
3 52 46
4 51 44
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 50 32 2 4 SURFACE MILD
6 48 22 1 2 3 e 3/4 RADIUS FROM CENTER WATER
7 43 20 05 1 15 2 25 3 35 4 cENTER | OQUENCH
8 38 - T I T T T T T T T
1 2 SURFACE MILD
9 a2 o5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER QiL
10 29 -- 0.5 ] 1.5 2 2.5 3 3.5 CENTER | QUENCH
t 27 -
12 26 - =
13 25 - w 60
14 24 -- g
15 23 - @ 55
16 22 - o
a2 50 ~
72}
18 20 -- W < . —
20 -- -- 2 45 S Y
22 g A\
24 J 40 \ X
2 4
26 S X N
28 ; 35 ) =
L 1 \
30 o 30 13 L
32 e
l‘ S
HEAT TREATING TEMPERATURES 25 X T
*NORMALIZE 1650 °F 2 = t ~
AUSTENITIZE 1600 °F 2 4 6 8LN0 12 14 16 18 20 22 24 26 28 30 32
#*For forged or rolled specimens only DISTANCE FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARD NESS L]M'Ts FOR APPROX.'DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND [QUENCH
SPECIF|CATION PURPOSES s SURFACE | |
20 30 60 90 3/4 RADIUS FROM CENTER WATER
" oISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1T I T T I T T 1 T 1
MILLIMETERS MAX. MIN, 20 40 60 80 100 SURFACE MILD
55 48 15 30 45 60 75 90 374 RADIUS FROM CENTER oL
‘55 53 47 1020 3040 50 60 75 CENTER | [FVENCH
5 52 46 65 —
7 51 39 T —
60
9 49 25 w
1 44 20 g 55
13 37 - 3 N
15 31 -- i s0F —
w
20 26 -- z > N
25 22 -- g \
30 20 -~ T % X
35 == - L)
o
40 i 35 Y Ay
a5 8 Y Y
50 &€ 30 \‘ —
A Y . .
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE 900 *°C \, —~
AUSTENITIZE 870 *c 20 ~ —=
3 5 7 9 N3 15 20 25 30 33 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END -~ MILLIMETERS

FIGURE 11 - UNS H15301 - HARDENABILITY BAND - SAE 15B30H
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HARDNESS LIMITS FOR UNS H15351 HARDENABILITY BAND sae15835H
SPECIFICATION PURPOSES
— %C ( % Mn % Si % Ni %Cr %Mo % B
J" DISTANCE HRC
SIXTEENTHS 1.20 5/0.35 - .- -- 0.0005/0.003
OF AN INCH MAX. MIN. 0.31/0.39 |0.70/1. 0.15/
1 58 51
2 56 50
3 55 49
4 54 48
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, in._| LOCATION IN ROUND QUENGH
5 53 39 2 4 SURFACE MILD
6 51 <8 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 47 24 05 1 15 2 25 3 35 4 cenTeR | JUENCH
8 41 22 T T T T T T T T T
> 2 3 2 surFace | o
9 Py . " Z P A4 RADIUS EROM CENTER oiL
10 30 20 0.5 1 s 2 25 3 3.5 CENTER | QUENCH
1 -- --
12 27 - 63
13 -- - w 60
14 26 -- g
15 -~ -- a 55
16 25 -- o _—
— — :,,’-,: 50 S X
18 -- -- 2 X
20 24 -- 2 . e
22 - - Ed = X
24 22 - 4 40 X \—
- o & a
26 - 3 4 Yy X
28 20 -- x \ X
30 - - ° X
32 -- - ® 30 x N
A Y e
HEAT TREATING TEMPERATURES 25 - —
#NORMALIZE 1600 °F 20 ~ i
AUSTENITIZE 1550 °F 2 4 6 8.4 12 14 16 18 20 22 24 26 28 |30 32
*For forged or rotied specimens only DISTANCE 'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. D1A] OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND olEncH
SPECIFJCATION PURPOSES B SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"o HRC 2030 405060 80 100 centen | OpEMOM
J" DISTANCE T 1 1T T T 11 T T
MILLIMETERS MAX. MiN. 20 40 60 80 100 SURFAGE Lo
s o8 o1 15 30 45 60 75 90 3/4 RADIWS FROM CENTER|  [oiL
. apENCH
3 56 50 10 20 30 40 50 60 75 CGENTER
5 55 49 €5
7 54 45 —
60
9 52 32 w ]
" 47 24 3 55
13 39 21 2 —
15 32 20 © 50 N
a \\ \
20 27 - z [ AN
25 25 - 248 \
30 24 - 3 X X
3s 23 - S %0 \
w 1 X s e
40 22 -~ 235 ny
45 20 - 8 =
50 - - €30 Y e —— =
R Y — -
HEAT TREATING TEMPERATURES 25 N S~
*NORMALIZE 870 °C =
AUSTENITIZ °c
£ 845 20 357 9 111315 20 2% 30 35 40 45 50

# For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 12 - UNS H15351 - HARDENABILITY BAND - SAE 15B35H
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HARDNESS LIMITS FOR UNS H15371 HARDENABILITY BAND sAe15B37H
SPECIFICATION PURPOSES .
— %G %Mn % Si % Ni %Cr %Mo % B
J" DISTANCE HRC
SIXTEENTHS 0.30/0.39 {1.00/1.50 | 0.15/0. -- -- -- 0.0005/0.003
OF AN INCH MAX. MIN. / 0.15/0.3
1 58 50
2 56 50
3 55 49
a 54 48 DIAMETERS OF ROUNDS WITH SAME AS QUENCHED HARDNESSl LOCATION IN ROUND QUENCH
3.8 e e e i ‘__VSS!EU.CS HILD
5 53 43 ¥l 2.0 2.8 3.8 4.8 5.8 6.7 3/W RADIUS_FROM CENTER| WATER
6 52 37 .7 1.2 1.6 20 24 2.8 3.2 3.6 3.0 CENTER | QUENCH
o1 i3 S s o S U TAS SR S
‘ o | 0 18 28 T INIE T s L i
Ol 0— e 28— FP— 36— B3 RABHISFROM) CENTER] O1L
° - -- 0.2 08 1.0 .U i.7 2.0 2% 2.8 30 | CENTER | QUENCH
10 45 22 85 = -
n -- -- e
12 40 21 60
3 = | = Y
14 33 20 L = +—
b 5o T | Tae =
16 --
19 \‘ \\‘ — o f—
18 - - 7] a45) X 4
20 27 -- n X i e : S e
22 -- - Z a0 X X ] =
24 25 - [ X "
m R k¥ ‘\
26 -- - 3 > X
28 23 -- X <
30 -- - <30 X X
32 21 -- b X 1
%23 X
HEAT TREATING TEMPERATURES 3 : ~ R T e
*NORMALIZE 1600 °F £ 20t — —
AUSTENITIZE 1550°F 2 (-3 8 10 12 14 16 18 20 22 24 26 28 30 32
DISTANCE FROM QUENCHED END —SIXTEENTHS OF Al INGH
#For forged or folled specimens only
FIGURE 13 - UNS H15371 - HARDENABILITY BAND - SAE 15B37H
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HARDNESS LIMITS FOR UNS H15411 HARDENABILITY BAND sae15B41H
SPECIFICATION PURPOSES
"7 GISTANCE HRO %C Y% Mn % Si % Ni %Cr % Mo % B
gl;(}iimms MAX. MIN. 0.35/0.45 |1.25/1.75 | 0.15/0.35 -- -- -- 0.0005/0.003
1 60 53
2 59 52
3 59 52
4 58 sl
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 58 51 2 4 SURFACE MiLD
6 57 50 \ 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 57 49 05 1 1.5 2 25 3 35 4 GENTER | QUENCH
8 56 48 T T T I I T T T T
1 2 4 SURFACE MILD
9 :5 4 & Py 2 3.5 3 s 4 3/4 RA0IIS FROM CENTFR oL
10 55 37 0.5 1 ) 2 25 3 3.5 cenTed | QUENCH
11 54 32 65
12 53 28
13 52 26 w 60 ::s_.$.*
14 51 25 g —
15 50 25 » 55
16 49 24 o :$¢
2 50 — ~
S~
18 46 23 u ~
20 42 22 2 as A ~
22 39 21 S X <
24 36 21 " 40 Ay o~
3 A N
26 34 20 2 5 <
28 33 - X X —
30 31 - e A
32 31 - 30 ¥
.
HEAT TREATING TEMPERATURES 25 P—
*NORMALIZE 1600°F 20 I
AUSTENITIZE 1550°F 2 4 6 B8(J0 12 14 16 18 20 22 24 26 28 |30 32
#For forghd or rolled specimens only DISTANCE'FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDNESS LlM'TS FOR APPROX.\DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION iN RQUND UENCH
SPECIF[ICATION PURPOSES 50 75 SURFACE Lo
HRG 20 .30 60 90 3/4 RADIUS FROM CENTER ':JAETNEC':(
“J" DISTA !ce \ 210 . 30x 4?7 I50 . 60I GlO . 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 30 00 SURFACE o
60 53 B 30 a5 60 75 30 3/4 RADIUS FROM CENTER| | oIL
1.5 QUENCH
3 60 52 1020 30 40 50 60 75 CENTER
5 59 52 s — o
7 58 S1 — i D =
s 58 S0 w so== — ==
n 57 49 2 . =
13 S6 47 @ — - —
i5 55 41 © o —~ 5
@ — I
20 gg 26 w — = S f SR | E—
25 24 Q 45 X
30 45 23 g AY S =
35 39 21 ~ 40 Ry — —
A Y NS
40 35 20 z 35 “\ —
45 32 - S \C = -
50 31 - €20 A%
N -
HEAT TREATING TEMPERATURES 25 N —— ]
*NORMALIZE 870 °C
AUSTENITIZE 845°C 20 s
35 7 9 11315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 14 - UNS H15411 - HARDENABILITY BAND - SAE 15B41H
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HARDNESS LIMITS FOR UNS H15481 HARDENABILITY BAND  SsAE15848H
SPECIFICATION PURPOSES
T DISTANCE nRG %C %Mn % Si % Ni %Cr % Mo % B
g‘gxﬁﬁm&f MAX. MIN. 0.43/0.53 [1.00/1.50 | 0.15/0.35 -- -- -- 0.0005/0.003
1 63 56
2 62 56
3 62 55
4 61 54
APPROX. DIA. OF ROUNDS WITH SAME AS- QUENCHED HRC, in._ | LOCATION iN ROUND QUENCH
5 o 2 2o SURFACE | Mo
i hd Ve ¥ 2 3 4 3/4 RADIUS FROM CENTER WATER
; 2? gi 05 1 15 2 25 3 35 3 CENTER | QUENCH
T T 1 T )| T T i )|
1 2 3 SURFACE
9 5h 31 os 1 15 2 2.5 3 35 4 /4 RADIUS FROM CENTER thLLD
10 55 30 0.5 ) 1.5 2 25 3 3.5 cenTHR | CUENCH
B 53 29
« (=} 29 65
1c i [As)
13 48 27 w 60 ~
14 45 27 a ~
15 41 26 & 55 — N
16 38 26 3] L ~
3 50 X N
18 34 25 i Y N
20 32 24 S 4 }
22 31 23 < X
N
24 30 22 S a0 N
o \
26 29° 21 g A N
28 29 20 x 35 N —
30 28 -- g —
32 28 - 30 ~
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENIFIZE 1550°F 2 4 6 glMo 12 14 16 18 20 22 24 26 28| 30 32
#For forgdd or rolled specimens only DISTANCE"FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD MESS L'M'Ts FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND [QUENCH
SPECIF{CATION PURPOSES 50,75 SURFACE MILD
20130 (o] °0 3/4 RADIUS FROM CENTER WATECFL
" DISTANCE HRC 20 30 40 50 60 80 100 center | [PUEM
T T T 1 I T T 1 1
MILLIMETERS MAX MIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER olL
1.5 63 56 ENCH
3 63 S5 10 20 30 40 50 60 75 CENTER Qv
5 62 55 65 ' —— =
7 61 54 -
60
9 60 53 u B =
11 59 45 = 55 =
13 57 33 2 i =
15 56 30 o NG N, -
o \\
20 49 27 R \ N — —1
25 39 25 g 45 X S
30 33 24 < Y L -
35 3 23 40 3 A -
e t S
40 30 22 z 35 Y ~ —=
45 29 - X - B =
AN
50 28 - e so T SN L =
HEAT TREATING TEMPERATURES 25 = -
*NORMALIZE 870°C 1 T
AUSTENITIZE 845°C 20 T ! T
35 7 9 111315 20 25 30 35 40 45 50

#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 15 - UNS H15481 - HARDENABILITY BAND - SAE 15B48H
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HARDNESS LIMITS FOR UNS H15621 HARDENABILITY BAND  SAE15B62H
SPECIFICATION PURPOSES - e
9 Y % Si % Ni %Cr Mo
“J" DISTANGE HRC % C Yo Mn e Si o Ni (] o 1
gl;(}iEmg:‘S WMAX WIN. 0.54/0,67 | 1.00/1.50| 0.40/0.60 -- -- -- 0.0005/0.003
1 -- 60
2 -- 60
3 -- 60
4 -- 60
APPROX. DIA. OF ROUNDS WITH SAME AS- QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 65 59 2 4 SURFACE MILD
6 65 58 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 64 57 05 1 15 2 25 3 35 4 CENTER | GUENCH
8 64 52 T | T 1 I T T T T
1 2 3 SURFACE MILD
9 R4 43 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 63 39 0.5 ! 1.5 2 25 3 3.5 cenTgr | CUENCH
n 63 37
12 63 35 6%
13 62 35 w 60
14 62 34 3 N — S
15 61 33 3 55 AN =~
16 60 33 [ y o
& 50 X N
18 58 32 w X
20 56 1 3l 3 45 A N
22 48 30 s Lu -
24 43 30 = a0 N >
] ~
26 40 29 o ) =~
28 37 28 x 3 ~
30 35 27 o
32 34 26 & 30 ———
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 8L40 12 14 16 18 20 22 24 26 28| 30 32
*For forged or rolled specimens only DISTANCE ‘FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX( Dia. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND QUENCH
SPECIFICATION PURPOSES EL\ = SURFACE MILD
2 30 60 90 3/4 RAOIUS FROM CENTER| | WATER
HRC
“J" pISTANEE ; 2[0 1301 20__50_60 s{o 1 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
1.5 — 60 15 30 45 60 75 90 3/4 RADIUS FROM CENTER] | o1l
é - 60 10 20 30 40 50 60 75 CENTER RUENCH
5 65 60 65—+ = —— e
7 65 59 = E -
9 65 58 w - . —
11 65 56 a L
13 64 50 @ - N ——
()
15 64 42 o 50 =
17 A Y
20 63 34 A e S St B ‘\‘ -
25 60 32 Q 45— Y
30 56 3 g 3
35 48 20 40 X
-+ - A Y
il \\
40 42 29 %35 ~~ -
45 37 27 ] B =
50 34 26 & 30
HEAT TREATING TEMPERATURES 25 I ]
*NORMALIZE 870°C
AUSTENITIZE 845°C 20
35 7 9 11315 20 25 30 35 40 45 50

% For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 16 - UNS H15621 - HARDENABILITY BNAD - SAE 15B62H
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HARDNESS LIMITS FOR UNS H13300 HARDENABILITY BAND sae1330H
SPECIFICATION PURPOSES
T OTSTANGE Py %C % Mn % Si % Ni %Cr %Mo
gl;(ZE‘ElI‘:‘TgLS MAX. MIN. 0.27/0.3311.45/2.05 |0.15/0.35
1 56 49
2 56 47
3 55 44
4 53 40
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 52 35 2 4 SURFACE MILO
6 50 31 1 2 3 4 374 RADIUS FROM CENTER WATER
7 48 28 05 1 15 2 25 3 35 P CENTER | JUENCH
8 45 26 T T T I T T T T T
- 1 2 3 SURFACE MILO
9 42 28 Onb. 3 5. 2 2 3 35 Py 2/4 RADIIS FROM CENTER oL
10 42 23 0.5 1 1.5 2 2.5 3 3.8 cEnTHR | QUENCH
1" 40 22
12 39 21 85
13 38 20 w 60
14 37 -- g —
15 36 -- o 55 ~3
16 35 -- © S
@ 50
o
18 34 -- w S
20 33 -- 2 45 N
22 32 - E R N
24 31 -- S 40 g
) \- \‘
26 31 -- H X S
28 31 -- x 3% L
30 30 - e ]
32 30 -- 30 o —
HEAT TRHATING TEMPERATURES 25 \\\
&
*NORMALIJE 1650 °F —
AUSTENITIZE 1600°F 20 2 4 6 ®B8\10 12 14 1 18 20 22 24 26 28| 30 32
#*#For forgep or rolled specimens only DISTANCE FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARO Ess LIM'TS FOR A:OPF;:X. DIA OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm LOCATION iN :3:::0E RQUENCH
0
SPECIFI ATION PURPOSES 20 30 60 80 374 RADIUS FROM CENTER WMA%‘ER
d HRC 20 3¢ 40 50 60 80 100 CENTER PUENCH
"J" DISTANCE U D S S WY B S T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 374 RADIUS FROM CENTER oL
‘55 gg 23 020 304050 60 75 CENTER UENCH
5 55 44 65 = — — .
7 53 38
60 -
9 51 32 P —
N 48 28 S ssi—t o S g
13 45 25 a
15 43 24 »n
o
20 39 20 z — —
25 35 - c N b
30 33 - x - -
35 32 — S EmeS——
w e -
40 31 - z — —
45 31 - Q —
50 30 -— @ 30 Y —
HEAT TREATING TEMPERATURES 25 3
*NORMALIZE 900 *¢ — =
AUSTENITIZE 870°c W0="3% 79 w35 20 25 30 35 20 @5 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 17 - UNS H13300 - HARDENABILITY BAND - SAE 1330H
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HARDNESS LIMITS FOR UNS H13350 HARDENABILITY BAND  sAE133sH
SPECIFICATION PURPOSES
L. o, o, H -7 H o o,
"7 DISTANCE HRC % C Yo Mn % Si % Ni % Cr % Mo
glF)'(;EdEINNB‘LS MAX. MIN. 0.32/0.38 |1.45/2.05 |0.15/0.35
1 58 51
2 57 49
3 56 47
4 55 44
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 54 38 2 4 SURFACE MILD
6 52 34 1 2 3 4 3/4 RADIUS FROM CENTER WATER
; Zg gé 05 1 15 2 25 3 35 3 CENTER | GUENCH
T T T 1 ) T T 1 T
1 2 3 4 SURFACE LD
9 A6 27 08 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oIL
10 44 26 0.5 ] 15 2 25 3 35 CEnTeR | JUENCGH
1A 42 25 —
65
12 41 24 "
13 40 23 w 60
14 39 22 g ~=
15 38 22 o 55 -
16 37 21 ©
® 50 =
18 35 20 w N
20 34 - g s AN =~
22 33 -- g \ NG
24 32 -- 4 40 ‘\
26 31 - ;‘ \‘\ ~——
o8 31 - g 35
30 30 -- <] N\
32 30 - x 30 S\
S
HEAT TRHATING TEMPERATURES 25
*NORMALIZE 1600°F sob =
AUSTENITIZE 1550°F 2 4 6 @@L 12 14 1 18 20 22 24 26 28| 30 32
#For forgefl or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX/DIA” OF ROUNDS WITH SAME AS-QUENGCHED HRC, mm | LOCATION IN ROUND UENCH
SPECIFICATION PURPOSES SONE SURFAGE MILD
2G 30 60 90 3/4 RADIUS FROM CENTER l(JAETNECRH
HRC
3" DISTANCE ) 2030 40 so_ 60 80 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE o
1.5 58 51 5 30 a5 60 75 90 3/4 RADIUS FROM CENTER]| |oiL
3 58 49 10 20 30 40 50 60 75 CENTER QUENCH
5 57 46 65 — o -
7 58 42 e e s o ce p
9 53 36 w
13 50 31 g
13 47 28 7]
15 45 27 ©
@
20 a1 23 u
25 37 21 a
30 35 - <
35 33 =
3
40 32 - ES
45 k| - S
50 30 - e
HEAT TREATING TEMPERATURES 25
*NORMALIZE 870 °C .
AUSTENITIZE gas °c 20

#* For forged or rolled specimens only

3 5 7 9 111315 20 25 30

35 40 45

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 18 - UNS H13350 - HARDENABILITY BAND - SAE 1335H
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HARDNESS LIMITS FOR UNS H13400 HARDENABILITY BAND  sAE1340H
SPECIFICATION PURPOSES
" DISTANGE HRG %C % Mn % Si % Ni %GCr % Mo
S o [ wax. MIN. 0.37/0.44 | 1.45/2.05| 0.15/0.35
1 60 53
2 60 52
3 59 51
4 58 49
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. { LOCATION IN ROUND QUENCH
5 57 46 2 4 SURFACE MILD
g gg gg 1 2 3 4 3/4 RADIUS FROM CENTER Q‘L’}‘EYNE(;Z
. . CENTER
8 54 33 g 51 . T ' 51 2 I 2 15 3[ 315 T 41
1 2 SURFACE MILD
9 52 31 5 3 1.5 2 2 3 35 4 3/4 RADIIS FROM CENTER oiL
10 51 29 0.5 1 1.5 2 2.5 3 3.5 centdr | QUENCH
n 50 28 65
12 48 27
13 46 26 w 60 e
14 44 25 - ~
15 42 25 3 55 ~
16 41 24 o = ~
2 50 — s
18 39 23 ] N ™~
20 38 23 8 45 e% =S
22 37 22 < C NC
A
24 36 22 S 40 —
o X
26 35 21 w =
28 35 21 % 3 N
30 34 20 o —
32 34 20 & 30
—
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20 I
AUSTENITIZE 1580°F 2 & 6 B.10 12 14 16 18 20 22 24 26 28| 30 32
#For forgeld or rolled specimens only DISTANCE FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARD Ess L|M|Ts FOR APPROX, DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm [ LOCATION N ROUND QUENCH
SPECIFICATION PURPOSES 023 SURFAGE MILO
70 30 60 90 3/4 RADIUS FROM CENTER| | WATER
ngn DISTAdCE HRC 20 30 40 50 60 80 100 CENTER UENCH
T T T )| I I T T T 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE WILD
60 53 t5 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
155 60 52 0 20 30 40 50 60 75 CENTER PUENCH
5 59 50 65 ——
7 58 48 e
- 60—+ ——
9 57 42 “ PR
n 56 36 S 55 o o —
13 54 32 3 o~ i
15 52 3o @ 50 ~ —
47 26 u N -
20 S D SO A - s
25 41 24 é 45 N ~C 1
30 39 23 g \ — - ——
35 37 22 40 ey ~— -
] A\ -
. w -
40 36 21 i 35 \
45 35 20 S >\ —
50 34 20 € 30 =
\\
HEAT TREATING TEMPERATURES 25 ~— -]
#NORMALIZE 870°C T
AUSTENITIZE 845°C 20 = =
3 5 7T 9 N3 15 20 25 30 35 40 45 50

% For forged or rolled specimens only

DISTANGE FROM QUENGHED END - MILLIMETERS

FIGURE 19 - UNS H13400 - HARDENABILITY BAND - SAE 1340H
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HARDNESS LIMITS FOR UNS H13450 HARDENABILITY BAND SAE134sH
SPECIFICATION PURPOSES
o, o, o, H o, M a [}
" DISTANCE HRC % C /o MN % Si %o Ni %o Gr /o Mo
IXT
SXTEENTNS T max. MIN. 0.42/0.49 | 1.45/2.05 | 0.15/0.35
1 63 56
2 63 56
3 62 55
a 6l 54
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 61 51 2 a4 SURFACE MILD
6 60 44 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 60 38 65 1 15 2 25 3 35 2 CENTER | QUENCH
8 59 35 T T T T I T T T T
7 2 3 a4 SURFACE MILD
9 58 33 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 57 32 0.5 1 1.5 2 2.5 3 3.5 cenTgr | CUENCH
|| 56 31
12 55 30 85
13 54 29 w 60
14 53 29 <
15 52 28 o 55 ~,
16 51 28 o NC
0 50 A Y
18 49 27 @ N
20 48 27 S 45
22 47 26 E v
A Y
24 46 26 4 40 .
a L
26 45 25 ‘; Y
28 45 25 X 35 —
30 45 24 o —
32 45 24 @ 30
HEAT TREATING TEMPERATURES 25 i
*NORMALIZE 1600°F 2 !
AUSTENITIZE 1650°F 2 4 6 8.0 12 14 16 118 20 22 24 26 28| 30 32
*For forgeld or rolied specimens only DISTANCE“FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD Ess LlMlTs FOR APPROX. DIAL OF ROUNDOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND [QUENCH
S0 75 SURFACE
0
SPEC|F|’EATION PURPOSES 20 30 60 90 3/4 RADIUS FROM CENTER VyAI;-ER
HRC 20 30 40 50 60 80 100 CENTER [QUENCH
“J" DISTANCE T T 1T T T 1 T T
MILLIMETEIRS MAX. MIN., 20 4G 60 80 100 SURFACE MILD
63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
'55 63 56 1020 30 40 50 60 75 cenTer | PUENCH
5 63 54 65— 1 .
7 62 52 — bt eiehe S -
60 F—— ——
9 61 46 u e gl e e
n 60 38 § 55 > i e PE———
13 59 35 N -
o -
15 58 31 » 50— -
2] \
20 55 29 g e N
25 51 27 [ s e S X
30 48 26 S \
as 47 25 o 90 —
w o
40 46 24 Z 35 -
45 45 24 S — = I e
50 45 24 @ 30 ————— —
HEAT TREATING TEMPERATURES 25 oo
#*NORMALIZE 870 °C p—
AUSTENITIZE ) 845°C 20 35 7 9 1 1315 20 25 30 35 a0 45 50
% For forged or rolled specimens only DISTANCE FROM QUENGHED END ~ MILLIMETERS

FIGURE 20 - UNS H13450 - HARDENABILITY BAND - SAE 1345H
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UNS H40270 SAE 4027H
HARDNESS LIMITS FOR UNS H40280 HARDENABILITY BAND SAE 4028H .
SPECIFICATION PURPOSES -
— % C % Mn % Si % Ni %Gr % Mo
J" DISTANCE HRC
g'g}gEmTc*:f MAX. MIN. 0.24/0.30 | 0.60/1.00{ 0.15/0.35 -- -- 0.20/0.30
1 52 45
2 50 40 * sulfur content 0.035/0.050
3 46 31
4 40 25
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 34 22 2 4 SURFACE WILD
6 30 20 i 2 3 4 3/4 RADIUS FROM CENTER WATER
7 28 - 05 1 15 2 25 3 35 4 CENTER | CUENCH
8 26 -- T T 1 T I T T T T
1 2 SURFACE MILD
9 25 -- 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 25 -- 0.5 1 s 2 25 3 3.5 CENTER] | QUENCH
11 24 --
A an 65
12 23 .- =
13 23 -- w 60
14 22 -- g
15 22 - a 55
16 21 -- o
2 50 -
18 21 -- S N
20 20 -- 8 45 X
22 = i I ENE
24 - “-
E 40! “
26 X X
28 235 —X
30 S =X
32 30 S N—
\
HEAT TREATING TEMPERATURES 25 = —
*NORMALIFE 1650°F 20 N T+
AUSTENIFNIZE 1600°F 2 4 6 B.~10 12 14 16 18 20 22 24 26 28 |30 32
#*For forged or rolled specimens only DISTANGE, FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD NESS |_|M|Ts FOR APPROX. DA, OF ROUNDOS WiTH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUYENCH
SPECIF|CATION PURPOSES 078 SURFACE Lo
2030 60 90 3/4 RADIUS FROM CENTER| WRATER
- HRC 20 30 40 50 60 80 100 CENTER QYENCH
J" DISTARCE T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE dio
52 45 15 30 45 60 75 90 3/4 RADIUS FROM CENTER N
155 30 40 1020 30 405060 75 CENTER | QUENCH
5 45 30 65
7 38 24 —
60
9 31 21 w
1 28 3 < 55
13 26 -- 2
15 25 - » 50 N
g N
am T N
30 21 -- ] N
35 - -- ] s
o A
; A Y \
:0 Z3s X S
5 g X
50 @ 30 N
A
HEAT TREATING TEMPERATURES 28 o
#*NORMALIZE 300 °*C
AUSTENITIZE .
870*c 20 35 7 9 11315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 21 - UNS H40270 - HARDENABILITY BAND - SAE 4027H
UNS H40280 - HARDENABILITY BAND - SAE 4028H*
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HARDNESS LIMITS FOR UNS H40320 HARDENABILITY BAND SAE4032H
SPECIFICATION PURPOSES
“J" DISTANCE HRC %C % Mn % Si % Ni %GCr % Mo
SIXTEENTHS
QF AN INCH MAX. MIN. 0.29/0.35 {0.60/1.00 | 0.15/0.35 - -- 0.20/0.30
1 57 50
2 54 45
3 51 36
4 46 29
APPROX. DiA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 39 25 2 4 sumeace |
LD
6 34 23 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 31 22 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 29 21 T T T T T T T T T
1 2 SURFACE iLD
9 28 20 05 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 26 -- 0.5 1 1.5 2 25 3 3.5 cenTgr | QUENCH
i 26 -
12 25 - 63
13 24 -- w 60
14 24 -- g
15 23 -- » 55 -
16 23 -- © N
@ s0 n Y
18 23 -- w N\
20 22 -- 2 a5
22 22 - < A" \‘
24 21 - 4 40 —\
2 =S
26 21 .- H Y X
28 20 - X 35 Y
30 =" - 2 “\ \\x
32 - - 30 s =
HEAT TREJATING TEMPERATURES 25 \\‘ ~
—~
*NORMALIZE 1650°F 20 i s
AUSTENITHZE 1600°F 2 4 6 @.19 12 14 16 18 20 22 24 26 28| 30 32
*For forged or rolled specimens only DISTANGCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDh Ess LIM'TS FOR A::R;;X. DIA/OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION iN :3:::0E UENCH
SPECIFIGATION PURPOSES 20730 60 90 3/4 RADIUS FROM CENTER] |WATER
" DISTANEE HRC 20 30 40 50 60 80 100 CENTER PUENCH
C T 1T 1T T T 1T 71 7T T I
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
57 50 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oIL
‘55 55 46 10 20 30 40 50 60 75 CENTER UENCH
5 51 34 65 — - - = .
7 44 27 S il soms—
so—t—+—+— —— —
9 36 24 2 == - s
B 32 22 ] 0t —
13 29 20 o =
15 27 - ® o
o — -
20 24 - :‘E‘ - So—
25 23 - @ E— — =
30 23 - 3 = -
35 22 == - ——
w ]
40 21 - z —
45 20 - T o e e e e e e e me— ———————— e —
50 - - -3 —
HEAT TREATING TEMPERATURES 25 NE ~— 3
#NORMALIZE 900 °C a —
.
AUSTENITIZE g70°cC 20 35 7 9 1 1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANGE FROM QUENCHED END - MILLIMETERS

FIGURE 22 - UNS H40320 - HARDENABILITY BAND - SAE 4032H
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HARDNESS LIMITS FOR UNS H40370 HARDENABILITY BAND  SAE4037H
SPECIFICATION PURPOSES
0y D/ 9/ H o, H o, °/
5" DISTANGE HRC % C o Mn 6 Si Yo Ni %o Cr o MO
SXTEENS Tmax. MIN. 0.34/0.41 [0.60/1.00 | 0.15/0.35 | - - 0.20/0.30
1 58 52
2 57 49
3 54 42
4 51 35
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 45 30 2 a4 SURFACE
MILD
6 38 26 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 34 23 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 32 22 - T T T T T T T T
1 2 3 SURFACE Lo
9 30 1 as 1 1.5 2 2.5 3 5 4 3/4 RADIUS FROM CENTER olL
10 29 20 0.5 ] 1.5 2 25 3 3.5 center | CUENCH
11 28 --
65
12 27 -
13 26 -- w 60
14 26 -- g -
15 26 -- & 55 N
16 25 -- (3} Ay
2 50N -
18 25 - w ==~
20 25 - e a5 —\
22 25 - ; ‘\‘ ‘\‘
24 24 -- 5 40 Y \
o \
26 24 -- H \ X,
28 24 -- 5 35 A -
30 23 - o A\ N
32 23 - ® 30 N
\ ~
HEAT TREATING TEMPERATURES 25 - i
*NORMALIZE 1600 °F 2 e } ! 1
AUSTENITIZE 1550°F 2 4 6 8.0 12 14 16 18 20 22 24 26 28| 30 32
*For forgell or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS L'MlTs FOR APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES s SURFACE MILD
%0430 60 90 3/4 RADIUS FROM CENTER| | WATER
HRC 20 30 40 50 60 80 00 CENTER
"J" DISTANCE ) S — S — T T !
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
59 52 15 30 45 80 75 90 374 RADIUS FROM CENTER oL
‘55 57 50 10 20 30 40 50 60 75 CENTER | |QUENCH
5 54 42 65 ——
7 49 32 s i ]
60 — —
9 41 27 or =
n 35 24 3 55 X - ——
13 32 21 @ N
15 g 20 o 50 N
3 3 = N S
20 2 - g EERUSR E—— o
25 26 - g a5 Y1 :
30 25 - 3 =) - —=
3s 25. - 40 X
2 X X
L Y \
40 25 - 235 \ =
45 24 ol g AN
50 23 - & 30 \‘ S e
HEAT TREATING TEMPERATURES 25 N b
*NORMALIZE a70°c = ! -
AUSTENITI b i
s ZE 845°c 20 3 58 7 9 1N 1315 20 25 30 35 40 45 50

*For forged or rolied specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 23 - UNS H40370 - HARDENABILITY BAND - SAE 4037H
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HARDNESS LIMITS FOR UNS H40420 HARDENABILITY BAND  SAE4o042H
SPECIFICATION PURPOSES
" " DISTANCE HRG % C %Mn % Si % Ni %Cr % Mo
?)IFXKEJE::JTCP:IS MAX. MIN. 0.39/0.46 | 0.60/1.00 [ 0.15/0.35 -- -- 0.20/0.30
1 62 55
2 50 52
3 58 48
4 55 40
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 50 33 2 4 SURFACE MILD
6 45 29 1 2 3 4 374 RADIUS FROM CENTER WATER
; 32 gg 65 1 15 2 25 3 35 4 CENTER | CUENCH
T )| T T T I T T T
B z 3 2 . SURFACE | . o
9 34 28 05 1 s 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 33 24 0.5 1 1.5 2 2.5 3 3.5 centeR | JUENCH
1M 32 24
65
12 31 23
13 30 23 w 60 -
14 30 23 a S
15 29 22 3 55 = =
16 29 22 () A
2 50 ) X
18 28 22 i N
20 28 21 S as \
22 28 20 < X .
Al A W
24 27 20 " 40 .
o \ N
26 27 -- s ¥
28 27 -- x X =
30 26 -- o X —
32 26 -- ® 30 =
.
HEAT TREJATING TEMPERATURES 25 — -
*NORMALIZE 1600 °F 20 -
AUSTENIT|IZE 1550 °F 2 4 6 8.1 12 14 16 18 20 22 24 26 28| 30 32
*For forged or rolled specimens only DISTANGE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX..OWA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND auencH
SPECIFICATION PURPOSES SONES SURFACE MILD
% 30 60 20 3/4 RADIUS FROM CENTER| | WATER
HRC CENTER
IIJII DlSTAN;E 210 I!Ol 4(? I50 . 50] exo ; 100
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE LD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER| | OIL
'55 23 gg 1020 30 40 50 60 75 CENTER | [(UENCH
5 58 47 b [ .
7 54 36 p
9 48 30 "
1 40 27 g
13 36 25 g
15 33 24 "
20 31 23 w
25 29 22 e
30 28 21 =
as 28 20 —
-
w
40 27 - z
45 27 - &
50 26 - 2
HEAT TREATING TEMPERATURES 25 -~
*NORMALIZE 870°c o
AUSTENITIZE 845°C
20 35 7 9 1 1315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENGCHED END - MiLLIMETERS

FIGURE 24 - UNS H40420 - HARDENABILITY BAND - SAE 4042H
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*fFor forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

HARDNESS LIMITS FOR UNS H40470 HARDENABILITY BAND  saAe 40474
SPECIFICATION PURPOSES
" OISTANGE HRC % C “%Mn % Si % Ni %Cr % Mo
g';‘}ffl"hfc':f MAX. WIN. 0.44/0.51] 0.60/1.00] 0.15/0.35 -- -- 0.20/0.30
1 64 57
2 62 55
3 60 50
4 58 42
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 55 35 2 a SURFACE | . o
6 52 :;2 1 2 3 4 3/4 RADIUS FROM CENTER WATER
; 2; zg o) 51 1 : |.5I 2 ! 2 [5 3[ 31.5 . “Jl CENTER QUENCH
; P 3 3 SURFACE | . o
9 40 28 o5 1 s 2 2.5 3 35 a 3/4 RADIUS FROM CENTER oIL
10 38 gé 0.5 ) ) 2 25 3 3.5 CEnTHR | CUENCH
11 37
12 35 26 63
SN
13 34 25 w 60 >
14 33 25 g AN
15 33 25 »n 55 > \\\
16 32 25 © X Ay
2 50 X N
18 31 24 w \‘ X
20 30 24 S 45 X X{
22 30 23 < S
24 30 23 j 40 % \\\
26 30 22 u X —
28 29 22 x ® N —
30 29 21 8 =
32 29 21 ® 30 <
HEAT TREJATING TEMPERATURES 25
*NORMALIZE 1600 °F 20 ? 1 —
AUSTENIT|IZE 1550 °F 2 4 & 8\ N0 12 14 16 18 20 22 24 26 28| 30 32
*#For forgedl or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD’ Ess LIMlTs FOR APPROX: DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES LN U SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER WATER
“y" DISTANKE HRC 20 30 40 50 60 80 100 cenTer | |CUENCH
T T b I 1 I T 1 I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE WILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER oIL
'55 2g gg 10 20 30 4050 60 75 CENTER | [PUENCH
5 60 49 65 - .
7 57 39 - —
60T TN —
9 53 33 o -
1" 48 30 3 ssEESCE TN —r— —
13 43 28 @ \
15 39 27 : 50 &\ \\\
(2]
20 34 25 § - \ |- AN = —
25 33 24 & ST X 4
30 31 24 £ \ N
35 a0 23 .40 N ]
d o ——— \ \\ - U SR -
40 30 23 z 35 X —— —
45 29 22 g -
50 29 21 x 30 e *‘;:
. — — 7
HEAT TREATING TEMPERATURES 25 $
*NORMALIZE 870°C 1
AUSTENITIZE ° 1
8as%c W57 9 m 35 26 25 30 35 40 a5 80

FIGURE 25 - UNS H40470 - HARDENABILITY BAND - SAE 4047H
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UNS H41180 SA
HARDNESS LIMITS FOR HARDENABILITY BAND E 4118H
SPECIFICATION PURPOSES -
%C % Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.17/0.23 | 0.60/1.00{ 0.15/0.35 -- 0.30/0.70 |0.08/0.15
OF AN_INCH MAX. MIN.
1 48 41
2 46 36
3 41 27
4 35 23
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 31 20 2 a SURFACE MILD
6 28 -- 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 27 -- 55 1 15 2 25 3 35 4 CEnTER | CUENCH
8 26 -- T T T T T T T I ]
) 2 4 SURFACE LD
9 24 05 1 1.5 2 2.5 3 3.6 4 3/4 RADIUS FROM CENTER oIL
10 23 -- 0.5 1 1.5 2 2.5 3 3.9 CEnTR | QUENCH
11 22 -
12 21 -- 65
13 21 -- w 60
14 20 == (
15 .- -- @ 55
16 -- -- o
9 50
18 g S
20 e as N
22 < X
24 x X
= 401X X
o \—\
26 5 15 \
28 x N
30 8 \ A
32 © 30 ‘\‘ -
X .
HEAT TREATING TEMPERATURES 25 A\ ~
*NORMALIZE 1700°F 20 N
AUSTENITIZE 1700°F 2 4 6 W\ MO 12 14 16 18 20 22 24 26 28| 30 32
#*For forgep or rolled specimens only DISTANGE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPRO%. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND QUENCH
SPECIFICATION PURPOSES SO SURFACE MILD
20)30 60 30 3/4 RADIUS FROM CENTER|| WATER
HRC Y ENTER
“* DISTANGE 210 304050 60 80 _ 100 CEN
MILLIMETERS | MAX. MIN. 5 a0 o 8o oo Sorace || o
48 41 V5 30 45 60 75 90 3/4 RADIUS FROM CENTER|| oiL
155 46 77 W0 20 30 40 5060 75 CeEnTER || GUENCH
5 40 27 65 it s e——
7 34 22 e ——
9 29 w 60 B Sg—
n 27 - 3 55 =
13 25 - 73 |
-— Q
15 24 2 50
20 2 - P e
25 - - 245 X, - - E
30 : E N\ e
35 =+oty —t
EJJ \‘\ p
40 x 35 -\ —
45 S L
50 €30 N —
HEAT TREATING TEMPERATURES »s X — 3
\
*NORMALIZE 925°C \
AUSTENITIZE 925°C 20 S
35 7 9 N 1315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 26 - UNS H41180 - HARDENABILITY BAND - SAE 4118H
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HARDNESS LIMITS FOR UNS H41200 HARDENABILITY BAND  saeai204
SPECIFICATION PURPOSES
oy k-7 o, H 0, N -7 °/ Mo
3" DISTANCE HRC % C %o M % Si Yo Ni %o Cr o
SIXTEENTHS .
OF AN INGH. | MAX. MIN. 0.18/0.23 | 0.90/1.20 | 0.15/0.35 0.40/0.60 }0.13/0.20
1 48 41
2 47 37
3 44 32
4 41 27
5 37 -
6 34 21 APPROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRG, in. | LOCATION iN ROUND QUENCH
7 32 2 4 SURFACE iLo
8 30 - 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 hq . T ) E—— T T T B E— T
10 28 -- - L il SURTAC Lo
1 27 _— 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER QU%I:J.CH
12 26 - _ 0.5 1 1.5 2 2.5 3 3.5 _ CENTER
65
13 25 -- = e e —
14 25 -- w 60
15 24 -- 2
16 24 -- S 55
o
18 23 - @ 50
20 23 - @
22 23 - g =
24 23 - 5 45 N
T N
26 23 -~ I 40X L} —
28 22 -- o A N
30 22 -- z 35 - N
32 22 -- g X NC
x 30 J‘
HEAT TREATING TEMPERATURES N =~ I
25 N\ — - o e S o i
*NORMALIZE 1700 °F N
AUSTENITIZE 1700°F 20 1 T 1
%For forded led . | 2 4 6 8-10 12 14 16 18 20 22 24 26 28 |30 32
or_forded or rolled specimens only DISTANGE FROM QUENGHED END - SIXTEENTHS OF AN INCH
HAR NESS LIMITS FOR APPROXNDTA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES e SURFACE o
J HRC 20,30 60 90 3/4 RADIUS FROM CENTER AE.I;dECRH
"J" DISTANCE 20 30 40 50 60 80 100 CENTER QP
MILLIMET|ERS MAX. MIN. L T T T [ T T 7T I I
20 40 60 80 100 SURFACE LD
1.5 48 41 15 30 45 60 o 75 90 3/4 RADIUS FROM CENTER| [ori
3 47 37 0 20 30 40 58 60 75 CENTER | COpENCH
5 44 31 - —
7 40 25 65 S— e —H .
9 35 22 o & — i - :
1t 33 20 2 SE —
13 30 -- o 55
15 29 - a -
w 50
20 26 -- & = =
25 24 - 3 as N\ p——
30 23 - g N .
- A e
35 23 T = =
——
a0 23 -- g == ]
45 22 -- g3 X e —
50 22 - 3 -
@ 30 " :
HEAT TREATING TEMPERATURES N\ — 3
25 N P ——— .
A N —— ]
*NORMALIZE 925°C
AUSTENITIZE 925°C 0= 7 9 11315 20 28 30 35 20 a5 50
*For forged or rolled specimens only DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 27 - UNS H41200 - HARDENABILITY BAND - SAE 4120H
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HARDNESS LIMITS FOR UNS H41300 HARDENABILITY BAND  sae4130H
SPECIFICATION PURPOSES
“J" DISTANCE HRC %C % Mn % Si % Ni %Cr % Mo
(S)I;(ZiEPNE":‘S MAX. MIN. 0.27/0.33 |0.30/0.70 {0.15/0.35 -- 0.75/1.20 | 0.15/0.25
1 56 49
2 55 46
3 53 42
a 51 38
APPROX. OtA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
5 49 34 2 4 SURFACE MILD
6 47 31 1 3 3 a4 3/4 RADIUS FROM CENTER WATER
7 44 29 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 42 27 I T T I T T T 1 T
1 2 SURFACE MILD
9 40 26 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 38 26 0.5 1 1.5 2 2.5 3 3.5) CEnTER | QUENCH
N 36 25
12 35 25 65
13 34 24 w 60
14 34 24 z —
15 33 23 » 55 R —1
16 33 23 o AN
9 50 N
18 32 22 ‘i‘ N\, N
20 32 21 2 as - A -
22 32 20 < A\ A -
24 31 - j 40 . \\\
26 31 -- w
28 30 .- = X
30 30 -- o X,
32 29 - x 30
e ——
HEAT TREJATING TEMPERATURES 25
*NORMALIZE 1650°F 20
AUSTENIIZE 1600°F 2 4 6 8.9 12 14 16 18 20 22 24 26 28| 30 32
%For forgefi or rolled specimens only DISTANGE ‘FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDP Ess LlMlTs FOR A5P(]Pl:(;x. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN :E:V:ADCE QUENCH
SPECIFI JAT'ON PURPOSES 20 30 60 90 3/4 RADIUS FRpM CENTER Vrﬂl%gR
HRC 20 30 40 50 60 80 100 center | [CUENC!
"J" DISTANCE [T [T 1 T 1 I 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER QL
1.5 gg 49 1020 30 40 __ 50 60 CENTER | [QUENCH
3 46 pp — —T—
5 53 40 (- e e ——
7 S1 36
60—
9 48 32 3 S o e g
1 44 28 i1 - o o o
13 41 26 a NG
15 39 25 « 50 n
& BN ——
20 34 24 F N s e
25 33 23 @ AN s
30 33 22 x A
35 a2 20 o 4O AN S
g N\ \\\ = S g =
40 31 - z 35 N — ,
a5 3 - g 1 41—
50 30 - © 30 ~ ——
HEAT TREATING TEMPERATURES 25 = -
*NORMALIZE 900 °C —
AUSTENITIZE 870 *¢ 20="3"5 7 9 11315 20 25 30 35 20 45 50

* For forged

or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 28 - UNS H41300 - HARDENABILITY BAND - SAE 4130H
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UNS H41350 S,
HARDNESS LIMITS FOR HARDENABILITY BAND AE 4135H
SPEGIFICATION PURPOSES .
%C %o Mn % Si %Ni %Cr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.32/0.38 10.60/1.00 0.15/0.35 -- 0.75/1.20 }0.15/0.25
OF AN INCH MAX. MIN.
1 58 51
2 58 50
3 57 49
4 56 48
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 56 47 2 a SURFACE WILD
6 35 45 t 2 3 4 3/4 RADIUS FROM CENTER WATER
7 54 42 05 1 1.5 2 2.5 3 3.5 4 CENTER | CUENCH
8 53 40 I T T I T T T T T
; P 3 a SURFACE MILD
9 52 38 05 152 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 51 36 0.5 1 1.5 2 25 3 3.5 cenTgr | JUENCH
1 50 24
12 49 33 65
13 48 32 w 60
14 47 31 g —
15 46 30 » 55
16 45 30 8] —
{2 50 —~—
18 44 29 7] ~
20 42 28 & 4s —
22 41 27 < \\\
24 40 27 —
j 40 = ]
26 39 27 '; 35 A
28 38 26 x =
30 38 26 ° -~
32 37 26 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENIT|IZE 1550 °F 2 4 6 8 10 12 4 16 18 20 22 24 26 28| 30 32
*For forgefl or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROXY.D1A) OF ROUNDS WITH SAME AS-QUENCHED HRC, mm| LOCATION IN ROUND UENCH
SPECIFICATION PURPOSES NG SURFACE MILD
20 30 &0 90 3/4 RADIUS FROM CENTER (WATER
won HRC 20 30 40 S0 60 80 100 CENTER UENCH
J" DISTANCE T 1T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE LD
15 58 51 15 30 45 60 75 90 3/a RADIUS FROM CENTER| | oIl
3 58 so 20 30 40 CENTER
5 57 49
7 S6 48
9 56 46 ]
11 55 42 g
13 53 39 »
15 52 37 o
(7]
20 49 32 H]
25 45 30 e
30 43 28 g
35 41 27 N
@
40 40 27 §
45 39 26 g
50 37 26 '3
HEAT TREATING TEMPERATURES 25 .
*NORMALIZE groec | gttt ] ——
AUSTENITIZE 845 °C 20

35 7 9 NI1315 20

25

30
DISTANCE FROM QUENCHED END - MILLIMETERS

35 40 45

FIGURE 29 - UNS H41350 - HARDENABILITY BAND - SAE 4135H
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HARDNESS LIMITS FOR UNS H41370 HARDENABILITY BAND SAE 4137H
SPECIFICATION PURPOSES
o, o, o, H o, H o, 0/ Mo
" DISTANCE HRC % C o MN % Si %o Ni Yo Cr o
SETEENGE [ wax. MIN. 0.34/0.41 |0.60/1.00 [ 0.15/0.35 | --  10.75/1.20 [0.15/0.25
1 59 52
2 59 51
3 58 50
4 58 49
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN_ ROUND QUENCH
5 57 49 2 4 SURFAGE LD
6 57 48 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 56 a5 05 1 15 2 25 3 35 ) GENTER | JUENCH
8 55 43 T I T T T T T T T
[ 2 3 a SURFACE Lo
9 88 A0 Q.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 54 39 0.5 1 1.5 2 2.5 3 3.5 cEnTER | QUENCH
1 53 37
12 52 36 65
13 51 35 w 60
14 50 34 g
15 49 33 n 55 F—
16 48 33 o =
f 50 — ——
18 46 32 u
20 45 31 g 45 S
22 44 30 < -
24 43 30 4 40 N
26 42 30 S =
28 42 29 x 3
30 4] 29 e
32 41 29 30
HEAT TRENATING TEMPERATURES 25
*NORMALIZIE 1600 °F 20
AUSTENIT|ZE 1550 °F 2 4 6 8L10 12 14 16 18 20 22 24 26 28| 30 32
*For forgeq or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROXXDIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND bueNCH
SPECIFICATION PURPOSES SONE SURFACE MILD
26 30 60 90 3/4 RADIUS FROM CENTER| |WATER
"y DISTANGE HRC 20 30 40 50 60 80 100 CENTER RUENCH
T 1 ) T T T I T T T
MILLIMETERS | MAX. MIN. 20 a0 s0 80 100 someace | [
s9 52 15 30 as 80 75 90 3/4 RADIUS FROM CENTER| | orL
‘35 59 51 0 20 30 40 50 60 75 CENTER UENCH
5 58 50 65— — - nd ~
7 S8 49 — g - - 3
60
9 57 48 w
n 56 45 < 55
o R S
13 55 42 7] ~=
15 55 39 o =
wn S0—1—
" — .
20 52 35 W T
25 48 33 9 45
30 46 31 ; -
35 44 30 40 \
ot NG -
w e -
40 43 29 z 35 i I
45 42 29 3 —
50 41 29 € 30 — o A —
HEAT TREATING TEMPERATURES 25 E
*NORMALIZE 870 °C .
AUSTENITIZE 845 °C 20
35 7 9 1 1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 30 - UNS 41370 - HARDENABILITY BAND - SAE 4137H


https://saenorm.com/api/?name=76fc62e8546a372cb4cc936cb5ab74bc

SAE

J1268 Revised MAY2010

Page 38 of 95

SAE 4140H
HARDNESS LIMITS FOR UNS H41400 HARDENABILITY BAND
ICATION PURPOSES - ,
SPECIFIC % C %Mn % Si % Ni %GCr % Mo
“J3" DISTANCE HRC
SIXTEENTHS 0.37/0.44 [0.65/1.10 {0.15/0.35 -- 0.75/1.201 6.15/0.25
OF AN INGH | MAX. MIN.
1 60 53
2 60 53
3 60 52
4 59 51
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 59 51 2 4 SURFACE R
6 58 50 | 2 3 4 3/4 RADIUS FROM CENTER WMA!I'LER
7 58 3;3 05 1 15 2 25 3 35 4 cEnTER | CUENCH
T 1 1 T T I
8 i [1 : 2 : 4 SURFACE MiLD
9 57 44 0.5 3 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER QUOEIP&CH
10 56 42 0.5 1 1.5 2 2.5 3 3.5 CENTER
11 56 40
65
12 55 39
13 55 38 w 60
14 54 37 < —
15 54 36 & 55
16 53 35 o =
Q2 50 - P
18 52 34 w "y
20 51 33 S 45 o
22 49 33 < S\
24 48 32 " 40 -
- p —~
26 47 32 =
28 46 31 x 35
30 45 31 e
32 a4 30 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENIT|IZE 1550 °F 2 4 3 8 10 12 14 16 18 20 22 24 26 28| 30 32
*For forged or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. 014 OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES KLt SURFACE MILO
20 30 60 90 3/4 RADIUS FROM CENTER| | WATER
HRC 2030 40 50 60 80 100 CENTER QUENCH
"J" DISTANEE T T T T T I 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
o3 15 30 45 60 75 30 3/4 RADIUS FROM CENTER| | oIt
‘55 gg o 1020 30 40 50 60 75 CENTER | [JUENCH
5 60 52 -
7 59 51
9 59 S0 w
n 58 48 g
13 57 46 3
15 52 43 >
) 4
20 S5 z
25 S3 35 2
30 51 33 k.
35 %S 32 T
w
40 48 32 z
45 46 31 g
50 45 30 &
HEAT TREATING TEMPERATURES 25 =
*NORMALIZE 870 °C —
AUSTENITIZE 845 °C 20Ed

3 567 9

n

13 15

20

25

30

35

40

# For forged or rolied specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 31 - UNS H41400 - HARDENABILITY BAND - 4140H

45
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HARDNESS LIMITS FOR UNS H41420 HARDENABILITY BAND  saea142d
SPECIFICATION PURPOSES
" DISTANCE HRG “% C Yo MN % Si % Ni %Cr % Mo
SIXTEENTHS N .
Al MAX. MIN. 0.39/0.46 | 0.65/1.10{ 0.15/0.35 0.75/1.20 |0.15/0.25
1 62 55
2 62 55
3 62 54
4 81 53
APPROX. DIA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 61 53 2 4 SURFACE MILD
6 61 52 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 60 21 68 1 1.5 2 25 3 35 4 CENTER | SUEMCM
8 60 50 T T i T T i I T T
T > 3 SURFACE WILD
9 60 49 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM-CINTER o
10 59 47 0.5 1 s 2 2.5 3 3.5 CENTER | “oo000
11 59 46
12 58 a4 65
13 58 42 w 60 —_—
14 57 41 g
15 57 40 3 55t~y
16 56 39 o
18 55 37 w -
20 54 36 2 as S
22 53 35 g R
24 53 3 T 40
o ~
26 52 34 3 5 —
28 51 34 X
30 51 33 o
32 50 33 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENITIZE 1550°F 2 4 _\6 8 10 12 14 16 18 20 22 24 26| 28 30 32
*For forged or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESBE LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION {N ROUNG QUENCH
SPECIFICAT|ION PURPOSES S0 75 SURFADE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
" DISTANGE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T 1 T 1 1 T T T T
MILLIMETERS | MaX. MIN, 20 40 60 8o 100 soreabe |
1.5 62 55 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
3 62 54 10 20 30 40 50 60 75 cenTgr | QUENCH
5 62 54 65 e R ik
7 62 53 —— g e TS
60 =
9 61 52 ==
11 61 51 <
13 60 49 8 ST
15 60 48 o 50 ~.
@ n
20 58 43 w . = s sl s
25 56 39 Q 45 — - —]
30 55 36 < N~ =
35 53 35 ~ 40 S -
] = ~ e
40 52 34 z 35 —
45 51 33 S = =
50 50 33 € 10 =
HEAT TREATING TEMPERATURES 25 ]
*NORMALIZE 870 *C
AUSTENITIZE 845 °C 20
3 5 7 9 11 1315 20 25 30 35 40 45 50

% For forged or roiled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 32 - UNS H41420 - HARDENABILITY BAND - SAE 4142H
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HARDNESS LIMITS FOR UNS H41450 HARDENABILITY BAND  SAE4145H
SPECIFICATION PURPOSES
" DISTANCE HRC %C % Mn % Si % Ni %Cr % Mo
SINTEENTHS [ wmax. MIN. 0.42/0.49| 0.65/1.10| 0.15/0.35{  --  }0.75/1.20 | 0.15/0.25
1 63 56
2 63 55
3 62 55
4 62 54
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 62 53 2 4 SURFACE | . o
6 61 53 ) 2 3 4 3/4 RADIUS FROM CENTER WATER
7 61 52 05 1 1.5 2 25 3 3.5 a cenTeR | GUENCH
8 61 52 T T T T T T T T T
1 2 4 SURFACE MILD
9 £0 51 0.5 ] 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 60 50 0.5 ) 1.5 2 25 3 3.5 CENTER | QUENCH
" 60 49 1
12 59 a8 65 ! —]
13 59 46 w 60 o —
14 59 45 I
15 58 43 3 55 —
16 58 42 ©
2 50 -
18 57 40 u -
20 57 38 8 s ~+
22 56 37 o -
24 55 36 T w0 —~—
o ~
26 55 35 H —
28 55 35 x 3
30 55 34 o
32 54 34 * 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 *°F 2
AUSTENITIZE 1550 °F 2 4 6 8,0 12 14 16 18 20 22 24 26 28| 30 32

#For forged or rolled specimens only

DISTANCE.FROM QUENCHED END - SIXTEENTHS OF AN INCH

HARD QESS LlMlTs FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND [QUENCH
SPECIFICATION PURPOSES 50 75 SURFACE LD
HRG 20430 60 %0 3/4 RADIUS FROM CENTER WATER
"J" DISTANCE 20 1301' 4? 50 60 80 10 CENTER [QUENCH
T T T 1 H T
MILLIMETHRS MAX. MIN. 20 s0 6o P 100 SURFACE o
1.5 63 56 15 30 45 60 75 30 3/4 RADIUS FROM CENTER oIL
3 63 55 10 20 30 40 50 60 75 CENTER QUENCH
5 63 55 b — ]
7 62 54 63 f
B
9 62 53 w
11 61 52 Z .
13 61 51 8% e
15 60 50 © ™~
w 50
20 59 47 R
25 58 42 g 45
30 57 i) <
35 S6 37 * 40
pu
40 55 3s FE
45 55 34 X —
50 55 34 g 10 —
HEAT TREATING TEMPERATURES .
*NORMAL IZE 870 °C 25
AUSTENITIZE 845°C 20
35 7 9 11 13 15 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 33 - UNS H41450 - HARDENABILITY BAND - SAE 4145H
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HARDNESS LIMITS FOR UNS H41470 HARDENABILITY BAND  SAE4147H
SPECIFICATION PURPOSES
"7 DISTANGE HRC % C % Mn % Si % Ni %GCr % Mo
S e | max. MIN. 0.44/0.51| 0.65/1.10] 0.15/0.35|  ---  ]0.75/1.20 |0.15/0.25
1 64 57
2 64 57
3 64 56
a 64 56
APPROX. DiIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in LLOCATION IN ROUND QUENCH
5 63 55 2 4 SURFACE MILD
6 63 55 1 2 3 4 3/4 RADIUS FROM CENTER WATER
; gg 22 o] 5I 1 . 1 5I 2 : 2,? 31 315 : 41 CENTER QUENCH
1 2 SURFACE MILD
9 63 54 0.5 1 1.5 2 2.5 3 3.5 4 374 RADIUS FROM CENTER oiL
10 62 53 0.5 1 1.5 2 2.5 3 3.5 CeEnTER | CUENCH
" 62 52 :
12 62 51 65
13 61 49 w 60
14 61 48 I
15 60 46 & 55
16 60 45 o —
@ 50 ~
18 59 42 w
20 59 40 S 45 >
a
22 58 39 ; N
24 57 38 g 40
26 57 37 g
28 57 37 x 3
30 56 37 <
32 56 36 * 30
HEAT TRHATING TEMPERATURES 25
#NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 8.0 12 14 16 I8 20 22 24 26 28| 30 32
#For forgel or rolled specimens oniy DISTANCE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. DA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND buench
SPECIFICATION PURPOSES 50,15 SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER WATER
"J“ DISTANICE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T 1 T T I T T 1
MILLIMETERS MAX. MiN. 20 40 60 80 100 SURFACE o
1.5 64 57 15 30 45 &0 75 90 3/4 RADIUS FROM CENTER oIl
3 64 57 0 20 30 40 50 60 75 CENTER PUENCH
1 -
5 64 56 65 + -
7 64 55 =
€0
9 63 55 w s ok i _
1 63 55 2 . -
13 63 54 b ] ——
15 o
63 53 " 50 S N
20 62 50 e ~
25 €0 45 8 asp—+
30 59 42 < -
35 S8 39 40
3 1
40 57 a7 s
as 57 36 X -
50 56 36 2 10 1= — —
HEAT TREATING TEMPERATURES »s —
®*NORMALIZE 870 °C
AUSTENITIZE B8as *C 20
3 57 9 M 1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

OISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 34 - UNS H41470 - HARDENABILITY BAND - SAE 4147H
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*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 35 - UNS H41500 - HARDENABILITY BAND - SAE 4150H

SAE 4150H
HARDNESS LIMITS FOR unswaisoo  HARDENABILITY BAND
SPECIFICATION PURPOSES — — — — — —
7% C ZoMn 0 S\ oNI o Cr /o MO
"J" DISTANCE HRC
SIXTEENTHS [ — 0.47/0.54 | 0.65/1.10 | 0.15/0.35 = 0.75/1.20 |0.15/0.25
OF AN INCH : .
1 65 59
2 65 59
3 65 59
4 65 58
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 65 58 2 a SURFACE MILD
8 65 57 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 65 57 05 1 15 2 25 3 3.5 3 CENTER | CUENCH
8 64 56 T T T T T T T T T
1 2 SURFACE MILD
9 64 LYY o5 1 158 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 64 55 0.5 1 1.5 2 25 3 3.5 centeg | QUENCH
4 T T T
:"“ gg E'x 65 H—+—+
53 —L
13 63 51 |:‘.| 60
14 62 50 < L —
15 62 48 & ss
16 62 47 o -
9 50
18 61 45 g ~—
20 60 43 8 45
22 59 41 < =
24 59 40 5 40
26 58 39 H
28 58 38 %3
30 58 38 o
32 58 38 x 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 8.490 12 14 16 18 20 22 24 26 28|30 32
*For forgeld or rolled specimens only DISTANGE 'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD Ess LIMITS FOR APPROXNOTA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND RQUENCH
SPECIFICATION PURPOSES 5075, SURFACE Lo
WRC 20530 60 90 3/ RADIUS FROM CENTER| |WATER
"y DISTAch 20 30 40 50 60 80 100 CENTER
1 1 I T 1 1 I )| 1
MILLIMETEHRS MAX. MIN. 20 a0 s0 o 00 SURFACE o
1.% 65 59 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oiL
3 65 59 10 20 30 40 50 60 75 CENTER PUENCH
5 65 58 T - i ——
7 65 5§ 65 —
——
9 65 57 w %0 -
n 65 57 2 =
13 65 56 Q55 S
15 64 S5 o —
» 50 —— E——
20 63 51 I e —— —( -1
25 62 47 3 as — — = E— —
30 61 44 z ~_ - =
3s 60 41 T, —
3
40 59 39 w —
a5 58 38 z3 -
5
[o] 58 38 ] 30 -
HEAT TREATING TEMPERATURES .
*NORMALIZE 870 °C 25
AUSTENITIZE 845 °C
20 3 5 7 9 1 1315 20 25 30 35 40 a5 50
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HARDNESS LIMITS FOR UNS H41610 HARDENABILITY BAND  saAe4161H
SPECIFICATION PURPOSES
" OISTANGE ARG %C % Mn % Si % Ni %Cr % Mo
SI;(LE‘EFNTCI:‘S MAX. MIN 0.55/0.65 | 0.65/1,104 0.15/0.35 -- 0.65/0.95 [0.25/0.35
1 65 60
2 65 60
3 65 60
a 65 60
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 65 60 2 a4 SURFACE MILD
6 gg gg 1 2 3 4 3/4 RAOIUS FROM CENTER WATECR
7 ) . ] . CENTER | JVENCH
8 65 60 ] 5I 1 T 1 5[ 2T 2 ? 31 3{5 , 4]
1 2 3 4 SURFACE MILD
9 65 59 0.5 1 3.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 65 59 0.5 1 1.5 2 2.5 3 3.5 CEnTRR | CUENCH
1M 65 59 T
12 64 59 88 i
1
13 64 58 w 60 —
14 64 58 I -
15 64 57 @ 55
16 64 56 (8]
& 50 1 -
18 64 55 w —
20 63 53 S 45 ~
22 63 50 <
24 63 48 j 40
26 63 45 5
28 63 43 x
30 63 42 ©
32 63 41 * 30
HEAT TRYATING TEMPERATURES 25
#NORMALITZE 1600°F 20
AUSTENITIZE 1550°F 2 4 6 LMo 12 14 16 18 20 22 24 26 =28 30 32
#For forgeld or rolled specimens only DISTANGE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDMESS LlM'Ts FOR APPRQX\DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES R SURFACE MILD
20,30 60 30 3/4 RADIUS FROM CENTER WATER
5 pisTaNcE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T 1 I T H M T T I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER [o]] 8
‘55 gg gg 020 30 40 50 60 75 CENTER QUENCH
5 65 60 65 —t—+—— -
7 65 60 -
60
9 65 60 w I —
1 65 60 g 85
13 65 60 X
15 65 60 o 50
(7]
20 65 58 ¥ R
25 64 56 [ S e e e e
30 63 53 3
35 X cn , 40
d . — _ - 1
40 63 46 Z 35 — — —
45 63 43 2 T S p—
50 63 41 & 30 S S— ——
HEAT TREATING TEMPERATURES 25 -
®*NORMALIZE 870 °C —
AUSTENITIZE 845 °C 20
35 7 9 111315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 36 - UNS H41610 - HARDENABILITY BAND - SAE 4161H
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* For forged or rolied specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 37 - UNS H43200 - HARDENABILITY BAND - SAE 4320H

HARDNESS LIMITS FOR UNS H43200 HARDENABILITY BAND SAE 4320H
SPECIFICATION PURPOSES - -
— % C % Mn % Si Yo Ni %Cr % Mo
J" DISTANCE HRC
SIXTEENTHS 0.17/0.23{ 0.40/0.70{ 0.15/0.35| 1.55/2.00] 0.35/0.65 0.20/0.30
OF AN INCH MAX. MIN.
1 48 41
2 47 38
3 45 35
4 43 32
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 41 29 2 a4 SURFACE WILD
6 38 27 1 2 3 a 3/4 RADIUS FROM CENTER WATER
7 36 25 05 1 15 2 25 3 3.5 4 cenTER | QUENCH
8 34 23 T T T T T T T T I
! 2 3 4 SURFAGE wiLD
9 33 22 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER [
10 31 21 0.5 ) 1.5 2 25 3 3.5) CENTRR | JUENCH
1 30 20
65
12 29 20
13 28 -- w 60
14 217 - <
15 27 -- @ 55
16 26 -- o
9 50
18 25 -- W
20 25 -- 8 45 \\
22 24 -- ;
- Y
24 24 j 40 N\ X
26 24 -- w N S
28 24 -- 2 35 == o~
30 24 -- ] ~
32 24 -~ ® 30 ‘\\
A e
HEAT TRHATING TEMPERATURES 25 \\‘
*NORMALIZE 1700 °F 2 B
AUSTENITIZE 1700 °F 2 4 6 @8(\N0 12 14 16 18 20 22 24 26 28| 30 32
* For forqej or rolled specimens only DISTANCE“FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. DIA, OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 50,75 SURFACE LD
%030 60 90 3/4 RADIUS FROM GENTER| | wATER
"yn DISTAdCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T H I T H I T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE iLo
1.5 48 41 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| | oiL
3 47 39 10 20 30 40 S0 60 75 CENTER [QUENCH
5 45 35 65 = e
7 42 30 S — =
9 39 27 w 60 S T
1 36 25 = 5
13 34 23 @ - - —-
15 32 22 ©
a
20 28 - w — ——
25 26 - g m
30 25 - < N
35 25 - T agS -
= I —r N AN
40 24 -- ¥ a5 X T P
45 24 - 5 X S -
50 24 - S 50 X N — e
N -]
HEAT TREATING TEMPERATURES 25 7
*NORMALIZE 925 °C . —
AUSTENITIZE 925 °C 20 e
35 7 9 N 1315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H43400 HARDENABILITY BAND  SAE43d0n
SPECIFICATION PURPOSES - -
%C % Mn %Si % Ni %GCr % Mo
"J" DISTANCE HRC
SIXTEENTHS MAX wiN 0.37/0.44 } 0.55/0.90 0.15/0.35] 1.55/2.00} 0.65/0.95] 0.20/0.30
OF AN INCH . .
1 60 c3
2 60 53
3 60 53
4 60 53
— APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. [ LOCATION IN ROUND QUENCH
5 60 53 2 4 SURFACE MILD
6 28 gg 1 2 3 4 3/4 RADIUS FROM CENTER WATECR
7 TE QUENCH
8 60 52 Q 51 1 ; \.51 2 . 2 l5 3] 31.5 . 4} CENTER
— 1 2 3 4 SURFACE MILD
9 60 52 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 60 52 0.5 1 s 2 25 3 3.5 CenTHR | CUENCH
11 59 51
12 59 51 85
13 59 50 w 60
14 58 49 I
15 58 49 & 55
16 58 48 o
—_ $ 50
18 58 47 w
20 57 46 g 45
22 57 a5 <
24 57 44 j 40
26 57 43 g
28 56 42 ¥ 3
30 56 41 o
32 56 40 © 30
HEAT TREATING TEMPERATURES 25
*NORMALIFE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 B8(\0 12 14 16 18 20 22 24 26 28| 30 32
#For forged or rolled specimens only DISTANGE-FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROY DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND uencH
SPECIF|CATION PURPOSES 5q 75 SURFACE LD
20430 60 90 3/4 RADIUS FROM CENTER QV{JAETNECFL
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER
T 1 T I 1 I 1 I I
MILLIMETHRS MAX. MIN. 20 40 60 80 100 SURFACE MILD
1.5 60 53 15 30 as 60 75 30 3/4 RADIUS FROM CENTER|{ | oiL
3 60 53 020 30 4050 60 75 CENTER | [CUENCH
s 60 53 B Se— -
7 60 53
9 60 53 w
n 60 53 2
13 60 52 S
15 60 52 ©
@
20 59 50 w
25 S8 48 g
30 58 46 €
35 57 44 *
|
40 57 43 S
45 56 42 X
50 56 40 o
HEAT TREATING TEMPERATURES - ] = — .
*NORMALIZE 870 °C b =
AUSTENITIZE 845 °C 20
* For forged or rolied specimens only 3579 1M1B1IS 20 25 30 3% 40 43 %0
DISTANCE FROM QUENCHED END -~ MILLIMETERS

FIGURE 38 - UNS H43400 - HARDENABILITY BAND - SAE 4340H
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HARDNESS LIMITS FOR UNS H43406 HARDENABILITY BAND sAeE4340H
SPECIFICATION PURPOSES
" DISTANCE HRG %C %Mn %Si % Ni %Cr % Mo
e [ wax. MIN. £.37/0.44 [0.60/0.95 [0.15/0.35 [1.55/2.00 [0.65/0.95 |0.20/0.30
1 60 53
2 60 53
3 60 53
a4 60 53
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, in. [ LOCATION IN ROUND QUENCH
5 60 53 2 a4 SURFACE MILO
6 60 53 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 60 53 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 60 53 T T T T T T T T T
1 2 SURFACE MILD
9 60 53 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oit
10 60 53 0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
i 60 53
12 60 52 85
13 60 52 w 60
14 59 52 g
15 59 52 @ 55
16 59 51 o
2 50
18 58 51 w
20 58 50 8 45 =
22 58 49 <
24 57 48 J 40
26 57 47 5
28 57 46 x
30 57 45 S
32 57 44 30
HEAT TREATING TEMPERATURES 25
*NORMAL|ZE 1600*F 20
AUSTENITIZE 1550°F 2 4 6 8,10 12 14 16 18 20 22 24 26 28| 30 32
#For forged or rolled specimens only DISTANGE FROM QUENCHED END - SIXTEENTHS OF AN INCH

HARDNESS LIMITS FOR APPROX\DJA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIF[ICATION PURPOSES 50(75 SURFACE LD
20,30 60 20 3/4 RADIUS FROM CENTER WATER
HRC QUENCH
“"J" DISTANCE 20 30 40 50 60 80 100 CENTER
- T T T T T T T 1 T I
MILLIMETERS MAX. MIN. 20 a0 0 20 oo SURFACE —
1.% 60 53 15 30 45 60 75 30 3/4 RADIUS FROM CENTER|| oIL
3 60 53 020 30 40 50 60 75 cenTer | [SUENCH
5 60 s3 -+ = ]
7 60 53 65 = s —
9 60 53 w *° G S = = S
11 60 53 4 =
13 60 53 Q55 e e ——
15 60 53 o R p—
w 50
20 60 52 o9 - i
25 59 s1 3 a5 — ~
30 58 50 x
x
35 58 49 = 40
= == ===
40 57 47 .
45 87 46 5
50 57 44 g 10 —
HEAT TREATING TEMPERATURES .
*NORMALIZE 870°C 25
AUSTENITIZE 845 °C 2
° 35 7 9 1N 1315 20 25 30 35 40 45 L1e]

#*For forged or rolled specimens only

DISTANGE FROM QUENCHED END - MILLIMETERS

FIGURE 39 - UNS H43406 - HARDENABILITY BAND - SAE E4340H
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HARDNESS LIMITS FOR UNS H46200 HARDENABILITY BAND  sae4s20n
SPECIFICATION PURPOSES '
" )" DISTANGE WRG % C % Mn %Si %Ni %Cr % Mo
(s)lF)'(IEQEIr:ch’:-{S MAX. MIN. 0.17/0.23 0.35/0.75} 0.15/0.35} 1.55/2.00 -- 0.20/0,30
1 48 41
2 45 35
3 42 27
4 39 24
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 34 21 2 4 SURFACE MILD
8 31 - 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 29 -- 05 1 15 2 25 3 35 4 CENTER | CUENCH
8 27 -- T T T T T I T 1
1 2 SURFACE wiLD
9 26 -- 08 1 185 2 26 3 35 4 3/4 RADIUS FROM CENTER oL
10 25 -- 0.5 1 5 2 25 3 3.9 cenTER | CUENCH
B 4 --
12 23 -- 63
13 22 -- w 60
14 22 -- g
15 22 -- » 55
16 21 -- o
2 50
18 21 _ Wi
18 21 w ~
20 20 -- 5 45
22 -- -- S G
24 - -- Y = m—
o a
X
:g 2 a5 =
30 § L -
32 30 \‘ S
A .
HEAT TREATING TEMPERATURES 25 N
*NORMAL{ZE 1700 °F 20 N
AUSTENITIZE 1700 °F 2 4 6 @8(\0 12 14 1 18 20 22 24 26 28| 30 32
*For forged or rolled specimens oniy DISTANCEFROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX\,DJA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFJCATION PURPOSES Qs SURFACE MILD
20,30 60 90 3/4 RADIUS FROM CENTER| | waTeR
“y" pisTalicE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1T H T )| T T T 1
MILLIMETERS MAX. MIN, 20 40 60 80 100 SURFACE MILD
48 41 15 30 45 60 75 30 3/4 RADIUS FROM CENTER| | o1l
13'5 46 37 10 20 30 405060 5 CENTER | [QVENCH
5 42 28 65 Buion Bt
? 37 23
60}
9 33 N\ w
1 30 - 2 55
13 27 - » i T o O o et
15 26 -~ ©
1723
v U g N
20 23 - E B o iy Sl (Rl
25 22 - g —
30 21 - g T o o
\
35 - —-= _ 40T N
w
4g 2 351\ Y
4 FE I s e
50 € s0/4— \ N
4 =X N
HEAT TREATING TEMPERATURES 25 N RS
X ~—
*NORMALIZE 925 °C
AUSTENITIZE 925 *C 20 ~
35 7 9 w1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 40 - UNS H46200 - HARDENABILITY BAND - SAE 4620H
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* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MIiLLIMETERS

FIGURE 41 - UNS H47180 - HARDENABILITY BAND - SAE 4718H

HARDNESS LIMITS FOR UNS H47180 HARDENABILITY BAND  saearisd
SPECIFICATION PURPOSES
T OISTANGE P %C %Mn | %Si %Ni %GCr % Mo
e [ max. wIN 0.15/0.21 | 0.60/0.95 | 0.15/0.35| 0.85/1.25| 0.30/0.600.30/0.40
1 47 40
2 47 40
3 45 38
4 43 33
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 40 29 2 4 SURFACE MILD
6 37 27 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 35 25 65 1 15 2 25 3 35 4 CenTeR | CUENCH
8 33 24 T T T T T T T I T
1 2 SURFACE MILD
9 32 23 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER ofL
10 31 22 0.5 ) 15 2 25 3 3.5 CENTHR | CUENCH
t 30 22
65
12 29 21
13 29 21 w 60
14 28 21 g
15 27 20 @ 55
16 27 20 o
a2 50
18 27 -- w
20 26 -- 2 a5 m—
22 26 .- g -
24 25 - a4 40 Y,
o N N
26 25 g X
- AY S
28 24 - 5 35 N
30 24 - (<] N
32 24 - x 30 G
HEAT TREATING TEMPERATURES 25 \vq; t
*NORMAL|ZE 1760 °F 20 i? T
AUSTENITIZE 1700 °F 2 4 6 8.0 12 14 16 18 20 22 24 26 =28 30 32
*For forged or rolled specimens only DISTANCE-FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LlMlTs FOR APPROX.(0)A. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND RUENCH
SPECIFICATION PURPOSES RLE SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENTER| |WATER
" HRC 20 30 40 SO 60 80 100 CENTER RUENCH
J" DISTANCE T T T T [T T 7T T T
MILLIMETERS MAX. MIN. 2640 60 80 100 SURFACE MILD
47 40 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
‘is 47 20 0 20 30 40 5060 75 CENTER PUENCH
5 45 37 65
7 42 31
€0 —
9 38 26 w
1 35 25 34
13 33 23 g
15 32 22 " 50
20 29 21 W
25 27 20 298 ~
30 26 -- 3 \
35 26 == o 40 ~ N
(]
40 25 -— z35 Y = N
45 25 - o a Y .
50 24 - 230 . —
N
HEAT TREATING TEMPERATURES 25 ~ ————
——
#NORMALIZE 925 °C ! I
AUSTENITIZE . 1 I
925 °¢ 20 35 7 9 11315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE HRC
SIXTEENTHS
OF AN INCH MAX. MIN.
1 48 41
2 47 39
3 43 31
4 39 27
5 35 23
6 32 21
7 29 --
8 28 --
9 27 -
10 26 --
1" 25 --
12 24 --
13 24 -- w
14 23 -- 3
15 23 -- @
16 22 -- [3)
@
18 21 -- w
20 21 -- o
22 21 -- 5
24 20 - 3
o
20 SO R
30 -- -- ]
32 -- -- =
HEAT TREATING TEMPERATURES
*NORMALIZE 1700 °F
AUSTENITIZE 1700°F

#*For forgdd or rolled specimens only

UNS H47200 HARDENABILITY BAND saea4720H
%C %Mn %Si % Ni %Cr % Mo
0.17/0.23 | 0.45/0.75} 0.15/0.35| 0.85/1.25| 0.30/0.60| 0.15/0.25
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
2 a SURFACE | . =
1 2 3 4 3/4 RADIUS FROM CENTER WATER
05 1 15 2 25 3 35 4 CENTER | QUENCH
1 1T 1 T T T T T
! 2 3 SURFACE | . =
05 1 15 2 25 3 35 4 374 RADIUS FROM CENTER oL
0.5 ) 's 2 2.5 3 3.5 cenTgr | JUENCH
65
60
55
50
45 X
N\
A Y
\
LYo o iy
N\
\ \
35 A—1N
- \‘ \\
\
30 - NS
\ S
AY
25 N -
AN
S. 1
1 1
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

HARD qus L'MITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIF|CATION PURPOSES LN U SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| | WATER
" DISTANGE HRC 20 30 40 50 60 80 100 center | [UENCY
T T 1 1 1 1 T 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
48 41 15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
‘55 a7 39 020 30 40 50 60 75 CENTER PUENCH
5 43 30 65
7 38 28
60
9 33 22 w
" 30 20 3 55
13 28, - a
15 27 - » 50
o
4 -—
25 % - g 45N
30 22 - b =
35 21 - 4 40— \,
o R
40 20 - 235 N
45 -— - 8 \ -
50 @ 30 —
\
HEAT TREATING TEMPERATURES 25 N\ T~
*NORMALIZE 925°C -
AUST *
USTENITIZE 925°C 20 35 7 9 11 1315 20 28 30 35 40 45 50

% For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 42 - UNS H47200 - HARDENABILITY BAND - SAE 4720H
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HARDNESS LIMITS FOR UNS H48150 HARDENABILITY BAND  saed4sisH
SPECIFICATION PURPOSES
% C %Mn % Si % Ni %Cr % Mo
“J" DISTANCE HRC
gl;(‘;iEmTcl':‘S MAX. MIN. 0.12/0.18 | 0.30/0.70( 0,15/0.35] 3.20/3.80 .- 0.20/0.30
1 45 38
2 44 37
3 44 34
4 42 30
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 41 27 2 a4 SURFACE MILD
6 39 24 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 37 2z 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 35 21 T T T | T T—1 I T
1 2 3 a SURFACE MILD
9 33 20 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oI
10 31 -- 0.5 1 1.5 2 2.5 3 3.5 CENTQR | QUENCH
n 30 --
65
12 29 .-
13 28 -- w 60
T4 28 .- I
15 27 -- 3 55
16 27 -- o
2 50
18 26 -- W
20 25 == e 45
22 24 -- < SN
24 24 -- j 40 N
26 24 -- ;‘ 35 - NS
28 23 -- x ‘\\ N
30 23 -- o \;
32 23 -- ® 30 N —
N
HEAT TREATING TEMPERATURES 25 2 ﬁ;-
*NORMALIZE 1700°F »0 = } : !
AUSTENITIZE 1550°F 2 4 6 B8(N0 12 14 16 18 20 22 24 26 =28 30 32
#For forgeld or roiled specimens only DISTANCE“FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARD Ess LIMITS FOR APPROX.\DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES RE: SURFACE MILD
26,30 60 90 3/4 RADIUS FROM CENTER OV{JAETNECRH
HRC
" gu DISTAJCE Y 210 [3o| a? ‘50 i soI elo ‘ 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
45 s 30 as 60 75 90 3/4 RADIUS FROM CENTER|| oIL
‘35 45 gg 1020 30 40 50 60 75 center || VENCH
5 44 33 65 — — =
7 42 28 ottt St U S - 7
so——1—"1— — — e —
9 40 25 W = e SRS | S
11 37 22 < 55 . — ol 1 I
13 35 20 3 I e | TN
15 32 - o 50 E— sy |
[ . I
20 29 - ¥ = == s
25 27 - 2 45T A —
30 26 -- < S . IS
25 ol L 40 o —-
35 d =t - ) ——
40 24 - i 35 S\ N - —-—
45 24 - o = N 1
50 23 - €30 N = — — |
AW p—
HEAT TREATING TEMPERATURES 25 N B
*NORMALIZE 925 *C S jj:‘
AUSTENITIZE 845 *C 20 1
35 7 9 11315 20 25 30 3% 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 43 - UNS H48150 - HARDENABILITY BAND - SAE 4815H
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HARDNESS LIMITS FOR UNS H48170 HARDENABILITY BAND  SAE48i7H
SPECIFICATION PURPOSES
oy o, L7 H L7 H L7 o
" " DISTANGE HRC % C YoMn %o Si Yo Ni % Cr /o MO
SIXTEENTHS 0.14/0. .
OF AN INCH MAX. MIN. 14/0.20 | 0.30/0.70] 0.15/0.35| 3.20/3.80 0.20/0.30
1 46 39
2 46 38
3 45 35
4 44 32
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN_ROUND QUENCH
5 42 29 2 4 SURFACE MILO
6 Al 27 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 39 25 65 1 1.5 2 285 3 35 a CENTER | CUENCH
8 37 23 T T T T T T T T T
1 2 SURFACE Lo
9 35 22 05 1 L5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oIL
10 33 21 0.5 1 1.5 2 2.5 3 3.5 cenTgr | QUENCH
11 32 20 65
12 31 20
13 30 -- w 60
14 29 -- 2
15 28 - » 55
16 28 -- o
9 50
18 27 -- W
20 26 -- 8 4s
22 25 -- < ~
24 25 - 4 40 s
- N
w N
26 25 -- s .. = =
28 25 -- X e =
30 24 -- e ~ ~—
32 24 - 30 -
HEAT TREJATING TEMPERATURES 25 —
*NORMALIZE 1700 *F ”0 e i
AUSTENIT|IZE 1550 °F 2 4 6 8 100 12 14 186 18 20 22 24 26 28| 30 32
#*For forged or rolled specimens only DISTANCE FROM QUENGHED END - SIXTEENTHS OF AN INCH

HARDNESS LIMITS FOR APPROXNDIA/OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND UENCH
SPECIFICATION PURPOSES 2008 SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| [WATER
"% DISTANBE HRC 20 30 40 50 60 80 100 CENTER UENCH
" 1 I T T T L 1 I I
MILLIMETERS MAX. MIN, 20 40 60 80 100 SURFACE MILD
5 30 45 60 75 90 3/4 RADIUS FROM CENTER| | oIt
‘55 22 gg 1020 30 40 50 60 75 CENTER UENCH
5 45 35 €5 S —— | rE—
7 44 31 et st ]
60
9 42 28 w ok
T 39 25 & 55 =
13 37 23 “’)’ —
15 34 21 » 50 =
v -
20 31 - g = - — E—
25 28 - 24 - ——
30 27 - g -
S\
3s 26 = 40 - =
] f—
40 25 - 3 35 N - N =
45 25 — 8 \\ \\\
50 25 - & 30 \C
HEAT TREATING TEMPERATURES 25 S\ ]
—
®NORMALIZE 925 °C 3
AUSTENITIZE 845 °C 20 1
35 7 9 1 1315 20 25 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 44 - UNS H48170 - HARDENABILITY BAND - SAE 4817H
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HARDNESS LIMITS FOR UNS H48200 HARDENABILITY BAND  sAea4s20H
SPECIFICATION PURPOSES
— % C % Mn % Si % Ni %Cr % Mo
J DISTANCE HRC
SI:IE‘E#JCDLS MAX. MIN. 0.17/0.23 1 0.40/0.80| 0.15/0.35]} 3.20/3.80 -- 0.20/0.30
1 43 41
2 48 40
3 47 39
4 46 38
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 45 34 2 4 SURFACE LD
6 43 31 1 2 3 4 374 RADIUS FROM CENTER WA‘TLER
7 2(2) g? 05 1 15 2 25 3 _ 35 < CENTER | QUENCH
8 T T T T T T T T
I\ 2 4 SURFACE MILD
9 39 26 0.5 ) 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 37 25 0.5 Y 1.5 2 2.5 3 3.5 CENTER | QUENCH
11 36 24
12 35 23 63
13 34 22 w 60
14 33 22 i —
15 32 21 3 55
16 31 21 ©
2 50
18 29 20 4
20 28 20 g 45 ~_
22 2 |- | 0§ =
24 == j 40 :S\\ =
26 27 -- 3 AN
28 26 - ; 35 \\‘ —
30 26 -- I+ N
32 25 -- ® 30 T —
HEAT TREATING TEMPERATURES 25 > i
*NORMALIZE 1700°F »0 i
AUSTENITIZE 1550°F 2 4 6 8,0 12 14 16 18 20 22 24 26 28| 30 32
#For forgeld or rolled specimens only DISTANGE.FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARD qESS LlMlTs FOR APPROX.'DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND IQUENCH
SPECIFICATION PURPOSES 5Q 75 SURFACE Lo
R 20,30 60 80 3/4 RADIUS FROM CENTER] | WATER
"3" DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T I T By T 1 ) T I
MILLIMETHRS MAX. MIN. 20 40 60 80 100 SURFACE MILD
1.5 48 41 15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
3 48 40 020 30 40 50 60 75 CENTER RUENCH
5 48 39 &5 - —t - R
7 46 36 " IO S S PR I G| T 3
—— - — - - 4
9 45 32 e o M S
N 43 29 2 o
13 40 27 g 55 T
15 39 25 3 1
w 50 -
20 3s 22 £ P~
25 32 21 & as——I~
30 29 20 s 4 -4
x P S
3s 28 - * 4o
- 1 N
40 27 - ¥ NS
45 2 -— x %
50 26 - g 30 .
HEAT TREATING TEMPERATURES -
*NORMALIZE 925°C 25
AUSTENITIZE B45°C 20
% For forged or rolled specimens only 3579 M35 20 25 30 35 40 45 50

DISTANGE FROM QUENCHED END - MILLIMETERS

FIGURE 45 - UNS H48200 - HARDENABILITY BAND - SAE 4820H
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HARDNESS LIMITS FOR UNS H50401 HARDENABILITY BAND  SAE50840H
SPECIFICATION PURPOSES
%C %Mn % Si % Ni %Cr % Mo % B
"J" DISTANCE HRC
3‘;‘}&,‘&2’:? MAX. MIN, 0.37/0.4410.65/1.10} 0.15/0.35 -- 0.30/0.70 - 0.0005/0.003
1 60 53
2 60 53
3 59 52
4 59 51
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 58 59 2 4 SURFACE WILD
6 58 48 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 57 44 65 1 1.5 2 25 3 35 4 CENTER | JUENCH
8 57 39 T 1 T —T T T I T
1 2 3 4 SURFACE
9 56 34 . e A ROMCENTER MILD
10 55 31 0.5 ) 1.5 2 25 3 3.5 center| | QUENCH
11 53 25 5
12 51 28
13 49 27 w 60
14 47 26 g ——
15 44 25 @ 55 —~
16 41 25 o . N
Jo A - N N
20 36 1 8 4s X N
¥ R = E N \
X
24 H - 4 40 ™Y
o \
26 33 -- S % ~i_
28 32 -- x ¥ -
30 30 - <3 N
32 29 - € 30 —
HEAT TREATING TEMPERATURES 25 .
*NORMALIEE 1600 *F I ~—
AUSTENIFIZE 1550 °F 2 4 6 8N1wW 12 14 W 18 20 22 24 26 28 [30 32
*For forgeld or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROXYDIAJOF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND afench
SPECIFICATION PURPOSES 50475 SURFAGE o
R 20 30 €0 90 374 RADIUS FROM CENTER WATER
“J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER QENCH
I 1T I T 1 1 ] T 1 T
MILLIMETHRS MAX. MIN. 20 a0 0 %0 00 SURFAGE .
1.5 60 53 15 30 45 80 75 90 3/4 RADIUS FROM CENTER DIL
3 60 53 1020 30 40 5060 75 GENTER | FYENCH
5 60 52 o5
7 59 51 -
9 59 49 w %
" S8 44 2 .5 =
i 57 38 @ — ~
(5] . =
56 33 " 50 = AN = -
20 S0 27 W N NS L ——
25 43 24 g a5 \ < o —
30 37 22 < X e
35 35 - T a0 X X = —
=3 — —
40 34 - £ a5 2=
45 32 -~ 3 S — ]
— Qo NG
50 30 © 10 = ~
HEAT TREATING TEMPERATURES — .
*NORMAL IZE 870 °c z —
AUSTENITIZE 845°C 20 —
35 7 9 11315 20 25 30 35 40 45 50

* For forged or rolied specimens only

DISTANCE FROM QUENCHED END ~ MILLIMETERS

FIGURE 46 - UNS H50401 - HARDENABILITY BAND - SAE 50B40H
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HARDNESS LIMITS FOR UNS H50441 HARDENABILITY BAND SAEs0844H
SPECIFICATION PURPOSES
" DISTANCE HRC %C % Mn % Si % Ni %Cr % Mo % B
g‘;‘:ﬁf{:“g:f MAX. MIN. 0.42/0.49| 0.65/1.10] 0.15/0.35 -- 0.30/0.70 -- 0.0005/0.003
1 63 56
2 63 56
3 62 55
4 62 55
APPROX. DIA. OF ROUNDS WITH SAME AS- QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 61 54 2 4 SURFACE LD
s 61 52 i z 5 4 3/4 RADIUS FROM CENTER WATER
7 60 48 05 1 1.5 2 25 3 35 a center | CUENCH
8 60 43 T T T I T T I T I
1 2 3 4 SURFACE MILD
9 59 38 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 58 34 0.5 1 1.5 2 2.5 3 3.5 centdr | CUENCH
" 57 31 ——
12 56 30 85
13 54 29 w 60
14 52 29 g ~
15 50 28 » 55 -
16 48 27 3] NG >
a 50 N >
18 a4 26 w n g \,
20 40 24 2 45 -\ X
22 38 23 § = N
24 37 21 S 40 X —
= \‘ .
26 36 20 H \ —
28 35 -- x>
30 34 -- ] o~
32 33 -- ® 30 —
HEAT TREATING TEMPERATURES 25 -
#NORMAL{ZE 1600 °F 20 —
AUSTENITIZE 1550 °F 2 4 6 .8 .10 12 14 16 18 20 22 24 26 28] 30 32

#*For forgpd or rolled specimens only

DISTANCE' FROM QUENCHED END - SIXTEENTHS OF AN INCH

HARDNESS LIMITS FOR APPROX|\DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES Y SURFACE MILD
20,30 60 90 3/4 RADIUS FROM CENTER| | WATER
"y pisTaNCE HRC 20 30 40 S50 60 80 100 CENTER QUENCH
T )| 1 )| B )| I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
1.5 63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|| oIL
3 63 56 1020 30 40 50 60 75 CENTER | [OVENCH
5 62 55 65 e
7 62 54
60 .
9 61 52 w P~
n 61 49 3 46 —~
13 60 42 73 N N~
©
15 59 36 @ 50 N N ——
20 55 30 P e g sk X N ——
25 49 27 245 N >C
30 42 25 2
35 38 23 40 X — .
i - T =
40 37 21 % 35 ==
4s 35 - 3 &S e
50 34 - g 30 ~ =
— -
HEAT TREATING TEMPERATURES 25 —— -]
*NORMALIZE 870 °C
AUSTENITIZE 845 *C 20
3 5 7 9 W 1315 20 25 30 35 40 45 50

#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 47 - UNS H50441 - HARDENABILITY BAND - SAE 50B44H
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HARDNESS LIMITS FOR UNS H50460 HARDENABILITY BAND  sAEso046H
SPECIFICATION PURPOSES - .
%C %Mn % Si %Ni %Cr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.43/0.50 | 0.65/1.10| 6.15/0.35 -- 0.13/0.43 --
OF AN INCH MAX . MIN.
1 63 56
2 62 55
3 60 45
4 56 32
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 52 28 2 a SURFACE MILD
6 46 27 ] 2 3 4 3/4 RADIUS FROM CENTER WATER
7 39 26 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 35 25 T T T T ] T T T T
1 2 4 SURFACE MILD
9 24 24 a5 1 15 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 33 24 0.5 1 1.5 2 25 3 3.5 cenTeq | JUENCH
1 33 23
65
12 32 23
13 32 22 w 60 e
14 31 22 P N
15 31 21 3 55 \
16 30 21 : s % \\‘
18 29 20 & E—
20 28 -- S s { \
22 27 - ] ¥ \
24 26 T 1 40 ! Y
2 1 X
26 25 -- $ .. \ N
. %
23 = S =
32 23 -- 30 —
HEAT TREATING TEMPERATURES 25 —]
#NORMALIZE 1600°F 20 1
AUSTENITIZE 1550°F 2 4 6 B/M0 12 14 16 18 20 22 24 26 28|30 32
#For forgpd or rolled specimens only DISTANCE-FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDNESS LIM|TS FOR APPROX.'DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION N ROUND UENCH
SPEC!FJ|CATION PURPOSES 5Q 75 SURFACE LD
R 20430 60 80 3/4 RADIUS FROM CENTER WATER
»J" pisTahce HRC 20 30 40 50 60 80 100 CENTER UENGH
T T T I T 1 T T 1 T
MILLIMETERS | MAX. MIN. T T
1.5 63 56 15 30 45 60 75 930 3/4 RADIUS FROM CENTER 1
3 62 54 o 20 30 40 50 60 75 CENTER VENCH
5 59 40 65 S s SN | =
7 S4 30 i S
N
9 48 27 w ETEX =
n 39 26 3 X, -
13 35 25 g % £ G o
15 34 25 © X X
[ A" \
20 32 22 e e —
25 30 20 3 45 - Ly
30 29 -- 3 X
35 27 - f 40 \ ——
w " - i
40 26 -- $ 15 \ N o
45 24 - X X I
80 8 X —— e el
z - & 30 - = P —
HEAT TREATING TEMPERATURES - S
*NORMAL IZE 870 °C i e =
AUSTENITIZE 845 *C 20 = — !
#For forged or rolled specimens only 35785l 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - M

ILLIMETERS

FIGURE 48 - UNS H50460 - HARDENABILITY BAND - SAE 5046H
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UNS H50461

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 49 - UNS H50461 - HARDENABILITY BAND - SAE 50B46H

HARDNESS LIMITS FOR HARDENABILITY BAND SAEso846H
SPECIFICATION PURPOSES
- % C Y% Mn % Si %Ni %Cr % Mo % B
"J" DISTANCE HRC
.43/0. . . . -- -- X
gl;(:f‘emas VAX. WIN. 0.43/0.50| 0.65/1.10| 0.15/0.35 0.13/0.43 0.0005/0.003
1 63 56
2 62 54
3 61 52
4 60 50
APPROX. DiA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 59 41 2 4 SURFACE
MILD
6 58 32 1 2 3 4 3/4 RADIUS FROM CENTER WA‘TLER
; 22 gé 05 1 15 2 25 3 35 4 GeNTER | QUENCH
T T 1 T T I 1 1 T
) 2 3 SURFACE
9 54 29 0.5 1 1S5 2 2.5 3 35 4 3/4 RADIYS FROM CENTER hglLLD
10 51 28 0.5 1 1.5 2 25 3 3.3 CENTER | QUENCH
11 47 217
65
12 43 26
13 40 26 w 60
14 38 25 < ~
15 37 25 @ 55 = S
16 36 24 o - NG
& 50 \;
18 35 23 w ¥ X
20 3 22 § 45 % ¢
22 33 21 < Y
. A
24 32 20 a 40 = ™
o X
26 3 - H Ly
28 30 -- x % 2
30 29 -- o N
32 28 -- * 30 = -
HEAT TREATING TEMPERATURES 25 —
*NORMALIEE -1600°F 20
AUSTENITIZE 1550°F 2 4 6 @8LN0 12 14 1 18 20 22 24 26 28| 30 32
#For forged or rolled specimens only DISTANGE"FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. 'DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES ¢ SURFACE
Rc 20 430 60 90 3/4 RADIUS FROM CENTER OVZA;'I:EZIL
H
ndn DISTANCE : 2]0 1301 4? ISO |6°| 510 . 100 CENTER
MILLIMETHRS | Max. MIN. 20 40 8o 80 100 SUREACE || wa
15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
1.5 63 56
3 62 S5 020 30 40 50 60 75 cenTer | |OUENCH
5 61 83 65 e —
7 60 47 -
60 —
9 59 35 w =
1 58 31 a
13 56 29 8 PEEN
(8] N\ AN
15 53 28 50 \\ \\
20 42 26 L e ol Y b
25 37 24 2 45 . = .
30 35 22 < \ -
35 34 21 L 40 2y = .
] - X —— =]
o yalit
40 32 - 235 ——
45 kil - I N
50 29 - €30
~—— -]
HEAT TREATING TEMPERATURES 25 —— —3
*NORMALIZE 870 °C e
AUSTENITIZE 845 °C 20
38 7 9 11315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H50501 HARDENABILITY BAND SAEs0BSOH
SPECIFICATION PURPOSES
" DISTANGE HARC %C % Mn % Si % Ni %Cr % Mo % B
g';‘;fmgi‘s MAX. MIN. 0.47/0.54 | 0.65/1.10] 0.15/0.35 -- 0.30/0.70 -- 0.0005/0.003
1 65 59
2 65 59
3 64 58
4 64 57
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENGH
5 63 56 2 a SURFACE LD
6 63 55 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 62 52 05 1 15 2 25 3 3.5 4 CENTER | CQUENCH
8 62 47 T T T T T T T ) T
1 2 3 4 SURFACE MILD
9 &1 42 OS5 3 1.5 2 2.5 3 35 4 A4 RADINS FROM CENTFR olL
10 60 37 0.5 f 1.5 2 25 3 3.5 CENTER | JUENCH
|| 60 35
12 59 33 65
13 58 32 w 60 -
14 57 31 2 M
15 56 30 3 55 - =
16 54 29 o \‘ \\
[} X n
s 50 29 .ﬂ 50 X S
i8 i oo H e
20 47 27 a 4% X -
22 44 26 E X —
\
24 41 25 5 40 \L‘ ———
26 39 24 w
28 38 22 g -
30 37 21 <]
32 36 20 x* 30 o
HEAT TREATING TEMPERATURES 25
*NORMAUF 1600 °F 20 1
AUSTENIIZE 1550°F 2 4 6 8 10 12 14 16 18 20 22 24 26 28| 30 32
*For forgdd or rolled specimens only DISTANCE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD \]Ess LIMITS FOR APPROX: DIA! OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIF|CATION PURPOSES 513 SURFACE MILD
20" 30 60 90 3/4 RADIUS FROM CENTER WATER
" DISTANCE HRC 20 30 40 50 60 80 100 CENTER quencH
T T I T I T 1 ) S 1 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE wiLo
65 59 13- 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
155 és 59 020 30 40 50 60 75 cENTER | JUENCH
T
5 65 58 65 1
7 64 57 i —
w & —
9 63 55 w —
1 63 52 L 55 g
13 62 46 @ S S~
15 61 39 250 = =
20 59 32 ¥ = X \\\
25 S4 29 24 \
30 49 27 $ “‘ ~—
35 44 26 4 %0 —
] X —
40 40 24 z 35 N
45 38 22 g ~
50 37 20 2 30 ~—— —
HEAT TREATING TEMPERATURES 25 %};\
*NORMALIZE 870 *C + ———
AUSTENIT ° i
USTENITIZE 845°c 20 357 9 11315 20 2% 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 50 - UNS H50501 - HARDENABILITY BAND - SAE 50B50H
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HARDNESS LIMITS FOR UNS H50601 HARDENABILITY BAND  SAES50B60H
SPECIFICATION PURPOSES
" DISTANGE MRC % C % Mn % Si % Ni % Cr % Mo % B
(SJI;(‘LEJEI':JQ:-!S MAX MIN. 0.55/0.65| 0.65/1,10] 0.15/0.35 .- 0.30/0.70 -- 0.0005/0.003
1 -- 60
2 -- 60
3 -- 60
4 -- 60
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 -- 60 2 a SURFACE MILD
6 -T 59 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 o 57 65 1 1.5 2 25 3 3.5 4 CENTER | CUENCH
8 65 53 T T T T T T T T T
) 2 4 SURFACE LD
9 £5 47 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 64 42 0.5 ) 1.5 2 2.5 3 3.5 ceEnTHR | CUENCH
11 64 39
12 64 a7 65
13 63 36 w 60 <
14 63 35 < N NS
15 63 34 @ 55 A ~_
16 62 34 o 5 —
2 50 At =
18 60 33 w \
20 58 31 B 45 X ~
22 55 30 E X
24 53 29 40 =
26 51 28 w N
28 49 27 g =
30 47 26 o
32 44 25 ® 30 —
HEAT TREATING TEMPERATURES 25
*NORMALIZIE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 8L 12 14 16 18 20 22 24 26 28| 30 32
#*For forged or rolled specimens only DISTANCE FROM QUENCHED END -~ SIXTEENTHS OF AN INCH

HARDNESS LIMITS FOR APPROX:DIA/ OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND DUENCH
SPECIFICATION PURPOSES SNE SURFAGE MILD
26 30 60 90 3/4 RADIUS FROM CENTER| [WATER
“J" DISTANEE HRC 20 30 40 50 60 80 100 CENTER puENcH
L 1 T I 1 T I T 1 T
MILLIMETERS MAX MIN. 20 40 60 80 100 SURFACE MILD
_ 0 15 30 45 60 75 90 3/4 RADIUS FROM CENTER] | OIL
‘55 - 60 020 30 40 50 &0 75 CENTER UENCH
5 - 60 65 ——
7 - 60 ~—— e
w50 ——
9 - 59 o —
" -- 57 3 55 Y —S
13 65 51 @» LY e
(8]
e X ha 1 50 X ==
20 63 36 = X ——
25 62 34 245 -
30 59 32 L \
35 56 30 40 o
2 =
40 52 28 z 35 i ——
45 48 27 8 ]
50 45 25 & 30
—
HEAT TREATING TEMPERATURES 25 ———
*NORMALIZE 870 °C
AUSTENITIZE 845°C 20
3 5 7 9 1N 1315 20 25 30 35 40 45 50

% For forged or rolled specimens only

DISTANCE FROM QUENCHED ENO - MILLIMETERS

FIGURE 51 - UNS H50601 - HARDENABILITY BAND - SAE 50B60H
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HARDNESS LIMITS FOR UNS H51200 HARDENABILITY BAND  SAE5120H
SPECIFICATION PURPOSES
— %C % Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
gl:;iEu‘g‘:’S MAX. MIN. 0.17/0.23{ 0.60/1.00{ 0.15/0.35 -- 0.60/1.00 --
1 48 40
2 46 34
3 41 26
4 36 23
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRG, in. | LOCATION IN ROUND QUENCH
5 33 20 2 4 SURFACE MILO
6 30 -- 1 2 3 4 374 RADIUS FROM CENTER WATER
7 28 - 05 1 15 2 25 3 35 4 CENTER | CUENCH
8 27 -- T T T T T T T T T
; 2 3 ; SURFACE MILD
9 {_5 -5 & 2 2.5 3 3.5 4 34 BADLIS FROM CENTER QIL
10 24 -- 0.5 1 1.5 2 2.5 3 3.5 cenTeR | QUENCH
" 23 -
e 65
12 22 -
13 21 -- w 60
14 21 - g
15 20 -- » 55
16 -- -- °
$ 50
18 w
22 FRMEER
24 = 2
J 40 X
3 X X
26 L &
28 ‘x) 35 A
30 o L N
32 x 30 A% —
X
AY
HEAT TREATING TEMPERATURES 25 \C —
#NORMALI EE 1700:F 20 S S
AUSTENITIZE 1700°F 2 4 6 6.1 12 4 11 18 20 22 24 26 28|30 32
*For forgeld or rolied specimens only DISTANCE FROM QUENCHED END ~ SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX DIA] OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION (N ROUND duencu
SPECIFICATION PURPOSES L, SURFACE MILD
20'30 60 90 3/4 RADIUS FROM CENTER| WATER
. ow HRC 20 30 40 50 60 80 100 center | UENCH
J" DISTANCE T T T T T T[T T T
MILLIMETERS MAX. MiIN. 20 40 60 80 100 SURFACE Lo
15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| |oiL
‘35 22 ?3(5) 020 30 40 50 60 75 CENTER | JUENCH
5 41 25 65
7 34 22
60
9 31 20 o =
n 29 -- S 55
13 27 - 2
15 25 - «n 50
w
20 22 - z
25 L. -— s 45 A
30 E a
35 420 ==
-~ A}
w \ AN
40 z 33 \
45 o L ¥
o X —
50 « 30 X N
A Y N
HEAT TREATING TEMPERATURES 25 = =
*NORMALIZE 925 °C a —
AUSTENITIZE ® —
€ 925°C 20 3 5 7 9 11315 20 25 30 35 40 45 50

%*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 52 - UNS H51200 - HARDENABILITY BAND - SAE 5120H
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UNS H51300 SAE 5130H
HARDNESS LIMITS FOR HARDENABILITY BAND
CDECIFICATION PURPOSES
bl %C %Mn %Si %Ni %Cr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.27/0.33] 0.60/1.00| 0.15/0.35 -- 0.75/1.20 --
OF AN INGH MAX MIN.
1 56 49
2 55 46
3 53 42
4 51 39
APPROX. 0IA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 49 35 2 4 SURFACE
P b MILD
6 4/ 3 ] 2 3 s 3/4 RADIUS FROM CENTER WATER
; 22 gg o5 1 s @ &3 3 35 4 CENTER | CUENCH
[ 2 3 4 SURFAGE
MILD
9 40 26 - 5 3 PP A RADUS-EROM-CENIER. on
10 38 25 0.5 ) s 2 25 3 3.5 center | CUENCH
11 37 23
12 36 22 65
13 35 21 w 60
14 34 20 1
15 34 - 0 55
16 33 -- o B
a2 so N
T e Iy =S BN
20 31 -- E 45 - -
22 30 -- H X, N
24 29 - i 40 2 >
-
26 27 - W X ]
28 26 -- Z 3 N
30 5 - 8
32 24 .- © 30 >~
N “
HEAT TREATING TEMPERATURES 25 =
*NORMALNZE 1650°F 20 —
AUSTEN|TIZE 1600°F 2 4 6 .B(NO 12 4 11 18 20 22 24 26 28| 30 32
*For forgled or rolled specimens only DISTANCE’FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDONESS LIMITS FOR APPROX. DIA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND PUENCH
SPECIAICATION PURPOSES Qe SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENTER| |WATER
HRC 80 ENTER
“y" DISTANCE 20_30_40_ %0 60 ] T CENTE
MILLIMET|ERS MAX. MiIN. 20 40 60 80 100 SURFACE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER| | orl
‘55 gg 22 020 30 40 50 60 75 CENTER UENCH
5 53 42 65
7 50 37 e
60
9 48 33 w
1 45 30 & 55
13 42 27 » N
Qo
15 33 25 3 50 - —
20 35 21 y N1 NG R R sios et ettt
25 33 -~ g 45 A\ N~ —
30 3 - g —
35 30 - 40 Y —
w e —
40 28 - 235 X — —
45 26 - g - —
S0 24 - &30 E
HEAT TREATING TEMPERATURES 25 \\;\ ]
*NORMALIZE 900 *C R~
AUSTENITIZE 870°C 20
3 5 7 9 11315 20 25 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 53 - UNS H51300 - HARDENABILITY BAND - SAE 5130H
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HARDNESS LIMITS FOR UNS H51320 HARDENABILITY BAND  sAesis2H
SPECIFICATION PURPOSES
" DISTANCE HRG %C % Mn % Si % Ni %Cr % Mo
g‘;‘lf‘im"cﬁ‘s MAX. MIN. 0.29/0.35| 0.50/0.90| 0.15/0.35 -- 0.65/1.10 --
1 57 50
2 56 47
3 54 43
4 52 40
APPROX. DIA. OF ROUNDS WiTH SAME AS-QUENCHED HRC, in. | LOCATION iN ROUND QUENCH
§ 59 3’5, 2 4 SURFACE MILD
6 2; -2’; 1 2 3 4 3/4 RADIUS FROM CENTER o‘th?NEc:
7
8 42 27 [¢] 5[ 1 . 1.5' 2 . 2 ]5 3[ 31.5 T 41 CENTER
1 2 SURFACE MILD
9 A0 25 o5 1 1S 2 2.5 3 is 4 /4 RADIUS FROM CENTFR oiL
10 38 24 0.5 ! 1.5 2 2.5 3 3.5 CENTE QUENCH
1B 37 23
12 36 22 65
13 35 21 w 60
14 34 20 2
15 34 -- 2 55 —
16 33 -- o
n
T 7 -’ 3 50 < NS -
z
20 31 -- S 45 N N
22 30 -- Ed X \C
- A\
24 29 j 40 X NG
26 28 -~ g X
28 27 -- x 3 N
30 26 -- e >
32 25 -- 30 o= o
HEAT TREATING TEMPERATURES 25 \q\
#NORMALIZE ~1650°F 2 ;
AUSTENITIZE 1600°F 2 4 6 8110 12 14 16 18 20 22 24 26 28|30 32
*For forgel or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD Ess LIM'TS FOR APPROXyDIA.OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES SN SURFAGE miLo
20730 60 90 3/4 RADIUS FROM CENTER NATER
" gn DISTAJCE HRC 20 30 40 SO 60 80 100 CENTER queENcH
T T T T )| I T— 1 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE iLD
57 50 15 30 45 60 75 90 3/4 RADIUS FROM CENTER [o]IN
‘35 56 47 1020 30 40 50 60 75 cenTer | GPENCH
5 54 42 65
7 52 38
60
9 49 33 w
1 45 29 g 55
13 42 26 4 "
15 33 25 o 50 N
35 21 iy 2 5
20 z N
25 33 - g CEER .
30 32 - z
35 3 - o 40 N =~
] ~—.
S
40 29 - ; 35 A\
45 27 - g -
50 25 - ® 30 \
HEAT TREATING TEMPERATURES 25 ——]
*NORMALIZE 900°C —
AUSTENITIZE .
870°C 20 35 7 9 111315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 54 - UNS H51320 - HARDENABILITY BAND - SAE 5132H


https://saenorm.com/api/?name=76fc62e8546a372cb4cc936cb5ab74bc

SAE

J1268 Revised MAY2010

Page 62 of 95

HARDNESS LIMITS FOR UNS H51350 HARDENABILITY BAND  SAE5135H
SPECIFICATION PURPOSES %o ey — — - -
— o bMn % Si % Ni % Cr % Mo
J" DISTANCE HRC
gl;(ZEE{:‘E:*S MAX MIN. 0.32/0.38 | 6.50/0.90 0.15/0.35 -- 0.70/1.15 --
1 58 51
2 57 49
3 56 47
4 55 43
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENGH
5 54 38 2 a4 SURFACE MILD
6 52 35 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 2(7) :3% 05 1 1.5 2 25 3 3.5 a center | QUENCH
8 ) T T T T T T T T
T 2 03 BURFACE LD
9 45 28 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROWCENTER oIL
10 43 27 0.5 1 1.5 2 2.5 3 3.5 enter | QUENCH
1 41 25
65
12 40 24
13 39 23 w 60
14 38 22 2
15 37 21 S 55 =
16 37 21 o
2 50 aa
18 36 20 ‘i‘ A N\ - —
20 35 -- o 45 N
22 34 -- &; a ~E
- AY N
24 33 4 40 \ =
o X
26 32 -- v X
28 32 -- X 35 S o o o
30 31 = o S
32 30 -- = 30 =
\\
HEAT TREATING TEMPERATURES 25 — S—
*NORMALIZE 1650 °F 2 -
AUSTENITIZE 1600°F 2 4 6 8 10 12 14 16 18 20 22 24 26| 28 30 32
#For forged or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION iN ROUND QUENCH
SPECIFICAT[ION PURPOSES S0 75 surFade Lo
e 20 30 60 20 3/4 RADIUS FROM CENTER| WATER
“J* DISTANCE 1 210 LT 5060, elo 100 CENTE
MILLIMETERS | MAX. MIN, s 0 8o 100 Y.l
1.5 58 51 s 30 45 60 75 90 3/4 RADIUS FROM CEN[TER[ oI
3 58 49 1020 30 40 50 60 75 CENTER | QUENCH
5 56 46 65 i s A =
7 54 41 e e -
60 - —= —
9 53 36 u I — =
11 50 32 2 55 —
13 47 38 S -
I
15 44 27 - 50 —
@ NG
20 40 23 W N = e
25 37 21 8 45 Y m——
30 35 - ; —— - i S —
35 34 - a 40 \\ \“\ ~
= - X,
40 33 - 2 35 = e
45 32 - o — — ——
50 31 - €30 = e —
S J—
HEAT TREATING TEMPERATURES 25 S - ]
*NORMALIZE 900 *C — —
AUSTENITIZE 870 °C 20 P—
3 5 7 9 111315 20 25 30 35 40 45 50

#For forged or rolied specimens only

DISTANCE FROM QUENGHED END - MILLIMETERS

FIGURE 55 - UNS H51350 - HARDENABILITY BAND - SAE 5135H
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HARDNESS LIMITS FOR UNS H51400 HARDENABILITY BAND SAES5140H
SPECIFICATION PURPOSES
“4" DISTANCE HRC % C % Mn % Si % Ni %Cr % Mo
SNy [ max. T MmN 0.37/0.44 |0.60/1.00 |0.15/0.35 |  --  |0.60/1.00 |  --
1 60 53
2 59 52
3 58 50
4 57 48
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 56 43 2 a4 SURFACE WiLD
6 54 38 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 52 35 05 1 1.5 2 2.5 3 3.5 a CENTER | CUENCH
8 50 33 T T T I I T T T T
1 2 3 5 SURFACE Lo
9 48 31 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 46 30 0.5 1 1.5 2 25 3 3.5 cenTgr | QUENCH
11 45 29 65
12 43 28
13 42 27 w 60
14 40 27 a
15 39 26 -1 X
16 38 25 [ - o
f 50 N
18 37 24 w X N
20 36 23 E 45 \‘ \\
22 35 21 < \\ —
24 34 20 S 40 \ =
26 34 -- H X
28 33 = x> N
30 33 .- o NS
32 32 == « 30
.
HEAT TREATING TEMPERATURES 25 —
#NORMALIZE 1600°F 20 1!
AUSTENITIZE 1550°F 2 4 6 8(V0 12 14 16 18 20 22 24 26 28| 30 32
#For forgefl or rolied specimens only DISTANGE'FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDF Ess LIM'TS FOR APPROX, DA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 50,75 SURFACE wiLo
20 30 60 20 3/4 RADIUS FROM CENTER WATER
"% DISTANKE HRC 20 30 40 50 60 80 100 CENTER QuencH
T T T T T 1 I H 1 T
MILLIMETERS | MAX. MIN. e e ee 100 T
1.5 60 53 15 30 45 60 75 90 3/4 RADIUS FROM CENTER ol
3 59 52 W 20 30 40 50 60 75 CEnTER | [QUENCH
5 58 50 65 [ e
7 57 45 p—
9 55 40 w 5° B S
IR 53 35 3‘ 55 . S 4=
lg 50 32 a i
1 o —
47 30 a 50 s = — =
20 42 28 w X —
25 39 25 e 45 N \\\ S——
30 36 23 < X
35 25 21 T a0
40 34 - % 35 N —
45 33 - X N e
50 32 -~ €30 N
HEAT TREATING TEMPERATURES T ~—t— -
*NORMALIZE 870 °c # —
AUSTENITIZE 845°C 20 T
3 5 7 9 1 13 15 20 25 30 35 40 a5 50

*For forged or rolled specimens only

DISTANCE FROM QUENGCHED END - MILLIMETERS

FIGURE 56 - UNS H51400 - HARDENABILITY BAND - SAE 5140H
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HARDNESS LIMITS FOR UNS 51470 HARDENABILITY BAND  SAEs147H
SPECIFICATION PURPOSES :
T OISTANCE HRG %C % Mn %Si % Ni %Cr % Mo
gl;ﬂ;%EI?:"Ig:‘S MAX. MIN. 0.45/0.52} 0.60/1.05| 0.15/0.35 -~ 0.80/1.25 --
1 64 57
2 64 56
3 63 55
4 62 54
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 62 53 2 4 SURFACE LD
] 61 52 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 61 49 0.5 1 1.5 2 2.5 3 3.5 a CENTER QUENCH
8 60 45 I T T T T T T T T
1 2 SURFACE MILD
9 60 40 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM GENTER oiL
10 59 37 0.5 \ 1.5 2 2.5 s 3.5 centdm | CUENCH
1" 59 35
12 58 34 65
13 58 33 w 60 —
14 57 32 T — e —
15 57 32 @ 55 =
16 56 31 o L
3 50 S\
18 86 30 lil ‘\\ _
20 54 29 o 45
22 53 27 E .
AY
24 52 26 5 40 \\
26 51 25 ¥
28 50 24 z 3 ~
30 49 22 o
32 48 21 * 30
HEAT TREATING TEMPERATURES 25 —
*NORMAL{ZE . 1600 *F 2 s —
AUSTENITIZE 1550 °F 2 4 6 . B(.10 12 14 16 18 20 22 24 26 28 30 32
*For forged or rolled specimens only DISTANCE-FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS L'MlTS FOR APPROX.(DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND JQUENCH
SPECIFICATION PURPOSES R SURFACE MiLD
2030 60 90 3/4 RADIUS FROM CENTER WATER
a3 pisTaNce HRC 20 30 40 50 60 80 100 CENTER [QUENCH
T ) S | H I I I 1
MILLIMETERS MAX. MiN. 20 40 60 80 100 SURFACE MILD
1.5 64 57 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oI
3 o1 56 ‘o 20 30 40 50 _ 60 75 CENTER | PUENCH
T
5 63 55 65 t
7 62 54
60
9 61 52 w — =
11 61 49 2 g5 ~
13 60 44 @ B
o
15 60 39 2 50 =
20 58 33 v N -
285 57 k3| g 45 -
30 55 29 g a
35 53 27 S 40
w N
40 52 25 235 s
45 50 23 g —
50 49 21 x 30 ~—
HEAT TREATING TEMPERATURES 25 ~———
#NORMALIZE 870°C ~
A m .
USTENITIZE 845°C 20 35 7 9 1N 1315 20 25 30 35 40 45 50

*For forged or rotled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 57 - UNS 51470 - HARDENABILITY BAND - SAE 5147H
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#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - M!

LLIMETERS

FIGURE 58 - UNS H51500 - HARDENABILITY BAND - SAE 5150H

UNS H
HARDNESS LIMITS FOR 51500 HARDENABILITY BAND  saEstson
SPECIFICATION PURPOSES . - -
% C % Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC
SIXTEENTHS ———— — 0.47/0.54| 0.60/1.00| 0.15/0.35 -- --
OF AN INCH _| MAX MIN. ! / 0.6071.00
] 65 59
2 65 58
3 64 57
4 63 56
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. { LOCATION IN ROUND QUENCH
5 62 53 2 4 SURFAGE MILD
-] 61 49 1 2 3 4 374 RADIUS FROM CENTER WATER
7 60 42 0.5 1 1.5 2 2.5 3 35 4 CENTER QUENCH
8 59 38 T T I I T T T I T
1 2 3 4 SURFACE
9 LO 26 a Al 4 3 LA RADIIS EROM CENIER. 'g'LLD
10 25 3‘; 0.5 1 s 2 25 3 3.5 centeq | QUENCH
11 5 3 = y
12 53 32 S
13 51 31 w 60 —
14 50 31 S ~ — -
15 48 30 3 55 ~-
16 47 30 © \\\ N
2 50 X -
K] 45 29 w
20 43 28 S 45 X
22 42 27 5 ik
\
24 41 26 j 40 A
26 40 25 w A
28 39 24 z e
30 39 23 o ~<r
32 38 22 ® 30
HEAT TREATING TEMPERATURES 25 —
*NORMALJZE 1600°F 20 1}
AUSTEN|TIZE 1550°F 2 4 6 B8N0 12 14 16 18 20 22 24 26 28 |30 32
*For_forged or roiled specimens only DISTANGE-FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARONESS LIMITS FOR APPROX. (013, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND doench
SPECIFICATION PURPOSES 50 75 SURFACE it o
20 30 60 90 374 RADIUS FROM CENTER ATER
"J" DISTANCE HRC 210 130[ 4? I50 . GOl BLO . 100 CENTER QUENCH
MILLIMETIERS MAX. MIN. 20 40 60 80 100 SURFACE "
1.5 65 59 15 30 45 60 75 90 3/4 RADIUS FROM CENTER QJogb(;H
3 65 58 10 20 30 40 50 60 75 CENTER
5 64 57 65 e -
7 63 54 1 e [ S r——
P .-
60
9 62 50 w iy = e S 5
1 60 43 L g5 AN
13 58 37 3 5 F N s e B
15 57 35 o X
o 50—
n
20 52 31 w S S G R 4"‘\_4 ——
25 47 29 R = X =
30 44 28 ; -
35 42 27 * 40 X
40 40 26 % 35 ~
45 39 24 S —
50 38 22 € 30
HEAT TREATING TEMPERATURES 2 —
*NORMALIZE 870 °C 3 —
AUSTENITIZE 845 °C 20
35 7 9 11315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H51550 HARDENABILITY BAND SAE 5155H
SPECIFICATION PURPOSES
"J" DISTANGE HRC % C % Mn %Si % Ni %Cr % Mo
SI;LE‘E#‘?LS MAX. MIN. 0.50/0.60| 0.60/1.00f 0.15/0.35 -- 0.60/1.00 --
1 -- 60
2 65 59
3 64 58
4 64 57
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION iN _ROUND QUENCH
5 23 E? 2 4 SURFACE MILD
S == == i 2z 3 & 374 RADIUS FROM CENTER WATER
7 gg 2; o5 1 13 2 25 3 35 4 CENTER | CUENCH
8 1 I Y T T T I
1 2 SURFACE o
9 61 37 05 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER Q:‘:':'I::-CN
10 60 36 0.5 1 1.5 2 2.5 3 3.9 CENTER
n 59 35 T
12 57 2 65 —
13 55 34 3 60T = ~
14 52 33 < =S =
15 51 33 8 55 \\‘ Ly
16 49 32 © X, ~
a 50 =
18 47 31 u X
20 45 31 S 45 % —~——
22 44 30 < X
24 43 29 5 40 c
26 42 28 5 . S~
28 41 27 %3 ~
30 41 26 e
32 40 25 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENINIZE 1550°F 2 4 6 8 10 12 14 6 18 20 22 24 26 28| 30 32
*For forgqd or rolled specimens only DISTANCE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPI::X. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN :3:::“ ueNCH
50
SPECIF|CATION PURPOSES N Treros Tace oonren] [wko,
HRC 20 30 40 50 60 80 100 CENTER [QUENCH
"J" DISTANCE I T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| | oIl
'35 8; gg 1020 30 40 50 60 75 CENTER | PUENCH
1 1 1 —
1 1
5 64 58 65 1
7 64 56
60 3
9 63 53 w ~— 1
] 62 48 I ss ~ —
13 61 40 7] N
15 60 37 : 50 =Y Rt
0 \\
20 56 34 2 P == \ —
25 50 32 e . —
30 46 30 g
35 44 29 _ 40 o
W
40 43 28 z 35 ———
45 42 27 g =
50 41 25 « 30 —
s ]
HEAT TREATING TEMPERATURES 25 i
*NORMALIZE 870°C
.
AUSTENITIZE 845°C 20 3 57 9 N 1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 59 - UNS H51550 - HARDENABILITY BAND - SAE 5155H
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*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 60 - UNS H51600 - HARDENABILITY BAND - SAE 5160H

UNS H51600 SAE 5160H
HARDNESS LIMITS FOR HARDENABILITY BAND
SPECIFICATION PURPOSES - -
%C % Mn %Si % Ni %Cr % Mo
“J" DISTANCE HRC
SIXTEENTHS MAX MIN 0.55/0.65 { 0.65/1.00| 0.15/0.35 -- 0.60/1.00 --
OF AN INCH : '
1 -- 60
2 -- 60
3 -- 60
4 65 59
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
S 65 58 2 4 SURFACE WILD
6 64 56 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 64 52 65 1 1.5 2 25 3 35 3 CEnTER | CUENCH
8 63 47 I T T T I T T 1 T
1 2 3 a SURFACE MILD
9 2 45 - r 'Y 35 4 34 RADLIS EROM CENTESR oL
10 61 39 0.5 ) 1.5 2 25 3 3.5) CENTER | JUENCH
1 60 37
12 59 36 83
13 58 35 w 60 —
14 56 35 < S g
15 54 34 3 55 e o~
16 52 34 C] AW
2 s0 a Y >
18 48 33 b e
20 47 32 g 45 A
22 46 31 E \;
24 45 30 4 40 X
26 a4 29 g =
28 43 28 x 3 ——
30 43 28 5] L
32 42 27 ® 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENITIZE 1550 °F 2 4 & 8. 10 12 14 16 18 20 22 24 26 28| 30 32
*For forgdd or rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD QESS LlMlTs FOR APPROXC DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND UENCH
SPECIF|CATION PURPOSES Ak SURFACE MILD
20 30 60 30 3/4 RADIUS FROM CENTER| WATER
. HRC 20 30 40 50 60 80 100 CENTER UENCH
J4" DISTANCE T T T T 1 T T
MILLIMETHRS MAX MIN. 20 40 60 80 100 SURFACE WiLD
60 15 30 45 60 75 20 3/4 RADIUS FROM CENTER oIL
155 - 60 0 20 30 40 50 60 75 CENTER | JUENCH
5 - 60 65
7 - 59 —
60 —
9 65 57 w ~ —
3] 64 52 S 55 Yy ™~
13 64 46 2 \ N
15 62 40 @ 50 -  —
a X
20 58 36 g s =
25 52 34 24 A}
30 48 32 3 X
35 a6 30 < a0
d N
40 44 28 z 35
45 42 27 g
50 41 27 « 30
HEAT TREATING TEMPERATURES 28
*NORMALIZE 870 °c
AUSTENITIZE °
8a5°c 20 S 7 9 11 1315 20 2% 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H51601 HARDENABILITY BAND sAeEsiBeoH
SPECIFICATION PURPOSES
"J" DISTANGE HRC %C %Mn % Si % Ni %Cr % Mo % B
ey [Twax. T win. 0.55/0.65 | 0.65/1.10| 0.15/0.35|  --  [0.60/1.00 |  --  |0.0005/0.003
1 -- 60
2 -- 60
3 -- 60
4 - 60
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION iN ROUND QUENCH
5 - 60 2 4 SURFACE MILD
6 b 59 1 2 I 3/4 RADIUS FROM CENTER WaATER
7 - 58 05 1 15 2 25 3 35 4 CENTER | JUENGH
8 - 57 1 T T T T T T ) T
1 2 3 SURFACE MILD
9 == 54 Q5 1 15 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 -- 50 0.5 1 1.5 225 3 35 CENTE QUENCH
B -- 44 =
12 65 41 65
13 65 40 w 60
14 64 39 1 X
15 64 38 & 58 A
16 63 37 o X
0n 50 X
18 61 36 u
20 59 34 S 45 aY
22 57 33 E N
24 55 31 3 40
26 53 30 g 35
28 51 28 x ~—
30 49 27 S
32 47 25 = 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE . 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 a(\No 12 14 16 18 20 22 24 26 28| 30 32
#*For forgdd or rolled specimens oniy DISTANCE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS |_|M|Ts FOR APPROX. DIA) OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND qUENCH
SPECIF|CATION PURPOSES I SURFACE MILD
20" 30 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER quenc
T T I T T I I T 1 T
MILLIMETERS MAX. MIN 20 40 60 80 100 SURFACE wiLo
1.5 . 60 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| |oIL
3 - 0 lo__20 30 40 50 __ 60 75 CENTER | JUENCH
5 - 60 65
4 - 60 —
. — 5o u 60 = ~
1 - 58 S ss . —=
13 - 56 ] N —
©
2 i 2 %0 N =
20 65 " 40 w "‘
25 63 37 Q45 X
30 61 35 $ N
35 57 32 40 =
i“ .
40 54 30 235 ——
45 51 28 O
o . —
S0 47 25 & 30 ——
HEAT TREATING TEMPERATURES 25
#NORMALIZE 870°C J{
AUSTENITIZE 845 °C 20 v
3 5 7 9 N 1315 20 25 30 35 40 45 50

% For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 61 - UNS H51601 - HARDENABILITY BAND - SAE 51B60H
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*For forged or rolied specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 62 - UNS H61180 - HARDENABILITY BAND - SAE 6118H

HARDNESS LIMITS FOR UNS HE1180 HARDENABILITY BAND  sAeé11sH
SPECIFICATION PURPOSES
" DISTANGE HRG %C % Mn % Si % Ni %Cr % Mo %V
SI:IEJEINNE‘:'IS MAX. MIN. 0.15/0.21| 0.40/0.80| 0.15/0.35 -- 0.40/0.80 .- 0.10/0.15
1 46 39
2 44 36
3 38 28
4 33 24
APPROX. DIA, OF ROUNDS WiTH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 30 22 2 4 SURFACE MILD
6 28 20 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 27 - 0.5 t 1.5 2 25 3 35 4 cenTer | CUENCH
8 26 -- T T T T T T I T I
7 2 3 SURFACE MILD
9 26 r3 Y 2. a a5 L 3 LA RADILS . EROM CENTER. oI
10 25 -- 0.5 1 1.5 2 2.5 3 3.9 cenTep | CUENCH
R} 25 --
12 24 -- 85
13 24 - w 60
14 23 - 2
15 23 - » 55
16 22 b o
2 50
18 2z e g
20 21 -- S as
22 21 -- < \;
24 20 e 4 40 \“
26 N I X
28 . - 5 35 —
30 - -- <] \ X
32 . - x 30 J\\ %‘
\ S
X
HEAT TREATING TEMPERATURES 25 ey
*NORMALIZE 1700°F 20 =
AUSTENITIZE 1700°F 2 4 6 8.0 122 14 1 18 20 22 24 26 28|30 32
#For forgdd or rolled specimens only DISTANCE 'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD NESS L'M'Ts FOR APPROX; DIA! OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND JUENCH
SPECIF|CATION PURPOSES X SURERCE | o
20 30 60 80 3/4 RADIUS FROM CENTER VATER
"y pisTAbCE HRC 2030 _40__50_ 60 80 100 center | UMY
T T T T T 1 T )| I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE LD
46 39 15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
‘55 44 36 102030 40 50 60 75 CEnTER | JUENCH
5 37 28 1]
7 32 23 —1
60
9 30 20 w
1 2 - S 55 —
13 27 - 3
15 25 - © 50
i
20 24 - z
25 23 -— g 45 N
30 22 - E —
3s 21 - S 40 \
20 g
40 - 35 X
45 - -- ] A
50 e 30 X S
HEAT TREATING TEMPERATURES 25 G
#NORMALIZE 925 °C e
AUSTENITIZE 925 °C 20 = t e
3 5 7 9 111315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H61500 HARDENABILITY BAND  SAEG6150H
SPECIFICATION PURPOSES
L7 oy 9, H L7 H o, o,
" DISTANCE HRG % C %o Mn % Si /o Ni % Cr % Mo 3V
NG [ max, MIN. 0.47/0.54 ] 0.60/1.00 | 0.15/0.35 -- 0.75/1.20 -- 0.15 min,
1 65 59
2 65 58
3 64 57
a 64 56
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 63 55 2 4 SURFACE MILD
6 63 53 1 2 3 4 3/4 RADIUS FROM CENTER WAI%ER
7 gf 2? 05 1 15 2 25 3 35 4 cenTer | GUENCH
8 T T T T T T T T T
3 2 SURFACE Lo
9 61 43 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 60 41 0.5 ) 1.5 2 25 3 3.5 CEnT§R | JUENCH
11 59 39
65
12 58 38
13 57 37 w 60
14 55 36 2 >~ e
15 54 35 2 55 ~ —
16 52 35 © - —
2 50 Yy —
18 50 34 w N
20 48 32 & 4s =
22 47 31 E NC
24 46 30 - 40 —
26 45 29 ] —
28 44 27 x 3 —
30 43 26 e
32 42 25 30
HEAT TREATING TEMPERATURES 25 -
*NORMALIZE 1650°F 20
AUSTENIFIZE 1600°F 2 4 6 B(\10 12 14 16 18 20 22 24 26 28| 30 32
#For forgdd or rolled specimens only DISTANCE-FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARD VESS LIM'TS FOR APPROX\DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIF|CATION PURPOSES 50(75 SURFACE LD
HRC 20,30 60 90 3/4 RADIUS FROM CENTER QV{JAETNEC'L
w n 60 80 cE
J DISTANCE r 210 . 30X 4(]) l50 . . A . 100 NTER
MILLIMETERS | MaXx. MIN. T e o0 T
1.5 65 59 15 30 45 60 75 90 374 RADIUS FROM CENTER oL
3 65 58 10 20 30 40 50 60 75 CENTER QUENCH
5 65 87 65 —
7 64 S5 -
9 63 53 w SO —
n 63 50 4 55 P
13 61 46 a > — ]
15 60 42 © 50 AN
" iy —
20 58 37 g X e et
25 53 35 o 45 — \C e H—
30 50 33 S A B—
3s 47 31 = a0 N
z = =
40 45 29 2 15 e —
as 44 27 x =
50 43 25 g 30
HEAT TREATING TEMPERATURES 25 - ]
*NORMALIZE 9S00 °C
AUSTENITIZE 870 °C 20
35 7 9 1N 1315 20 25 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENGHED END - MILLIMETERS

FIGURE 63 - UNS H61500 - HARDENABILITY BAND - SAE 6150H
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HARDNESS LIMITS FOR UNS H81451 HARDENABILITY BAND SsAEsiB4asH
SPECIFICATION PURPOSES
o, o, o, . o, . o, °, o,
" DISTANCE s % C % Mn % Si % Ni % Cr % Mo % B
SXTEENS [ wax. NN 0.42/0.49| 0.70/1.05{ 0,15/0.35 0.15/0.45 | 0.30/0.60 | 0.08/0.15 | 0.0005/0.003
1 63 56
2 63 56
3 63 56
4 63 56
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 63 55 2 a SURFACE MILD
6 63 54 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 62 53 65 1 15 2 25 3 35 a CENTER | QUENCH
8 62 51 T T T T T T I T I
) 2 a SURFACE o
9 61 48 05 1 15 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 60 44 0.5 3 1.5 2 2.5 3 3.5 cenTr | QUENCH
1" 60 41 T
12 59 39 63 I
M. ™
13 58 38 w 60
14 57 37 2
15 57 36 & 55
16 56 35 %Y -
2 50
18 55 34 w S
20 53 32 S a5 N,
22 52 31 % = ~~J
24 50 30 i %0 A -
-
26 49 29 u —
28 47 28 x 3% — =
30 45 28 o
32 43 27 x 30 e —t ]
HEAT TRHATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENITIZE 1550°F 2 4 6 8.0 12 14 16 18 20 22 24 26 28| 30 32
#For forgell or rolled specimens only DISTANGCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX( DIA! OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND RUENCH
SPECIFICATION PURPOSES NE SURFACE wILD
20 30 60 [0 3/4 RADIUS FROM CENTER WATER
- HRC 20 30 40 50 60 80 100 CENTER PUENCH
J~ DISTANCE I T T T [T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE LD
is5 30 45 60 75 90 3/4 RADIUS FROM CENTER] | oL
‘55 gg gg 020 304050 &0 75 CENTER UENCH
5 63 56 65
7 63 56 -
60 —
9 63 55 Y ~
1 63 53 3 55
13 62 49 3 -
15 60 47 @ 50 ~_]
3 \\ e —
20 58 38 2 -
25 56 35 g 45 N —
30 54 33 s N
35 52 31 40 ™,
po -
w
40 50 29 35 —
45 47 28 8 —
50 44 27 @ 30 —
—]
HEAT TREATING TEMPERATURES 25
*NORMALIZE 870 °C
AUSTENIT! .
STE ZE 845°c 20 35 7T 9 111315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 64 - UNS H81451 - HARDENABILITY BAND - SAE 81B45H
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HARDNESS LIMITS FOR UNS H86170 HARDENABILITY BAND  sAEsgst7H
SPEGCIFICATION PURPOSES
T DISTANCE HAG %C % Mn % Si % Ni %Cr % Mo
e [ wax. MIN. 0.14/0.20 | 0.60/0.95| 0.15/0,35]0.35/0.75 |0.35/0.65 | 0.15/0.25
1 46 39
2 44 33
3 41 27
4 38 24
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 34 20 2 4 SURFACE MILD
6 31 == 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 28 - 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 27 -- T T T T T T T T T
1 2 4 SURFACE MILD
9 26 -- 0.5 i 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 25 -- 0.5 1 1.5 2 2.5 3 3.5 cenTgr | CUENCH
"M 24 -
12 23 -- 62
13 23 - w 60
14 22 - <
15 22 -- & 5%
16 21 -- o
2 50
18 21 - w
20 20 b S a5
22 -- his < \
- - x N
24 o 40 AN
26 E i)
28 % 35—\ =
30 o \\
32 © 30 ‘\“ ==
A ¥
HEAT TRYATING TEMPERATURES 25 N
*NORMALIZE 1700°F 2 NG —
AUSTENITIZE 1700°F 2 4 6 g8 \o 12 14 16 18 20 22 24 26 28| 30 32
*#For forgeld or rolled specimens only DISTANCE'FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LlMITs FOR A:OP:(;X. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN :3;1::05 QUENCH
SPECIFICAT|ON PURPOSES 20 30 60 90 374 RADIUS FROM CENTER Vr‘\l#gﬂ
“y" pIST £ HRC 20 30 40 30 60 80 100 CENTER QUENGH
J° DISTANC T T T T T 1 1 T T
MILLIMETERS MAX. MIN. 20 40 _ 60 80 100 SURFACE MILD
15 30 45 &0 75 90 3/4 RADIUS FROM CENTER [<]]8
‘55 22 gg 10 20 30 40 50 60 75 CENTER || GUENCH
5 42 27 I e — e s s + T
7 37 23 i — — . - E
60T J—— - T T
9 32 20 ot B = - :
n 29 - < 55 e
13 27 - o EE
15 25 - o 50
a - -
20 23 - z FROAT T T il i O b
25 22 -- A s S S R | B
30 20 - i X T o
35 — — = SO — = T —
w A Y .
40 2 35 X
45 g N D —t =
50 x 30 “‘ S —F
S -
HEAT TREATING TEMPERATURES 25 NG —
*NORMALIZE 925 °C XS
A °
USTENITIZE 925°C W35 79 38 20 25 30 35 40 a5 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 65 - UNS H86170 - HARDENABILITY BAND - SAE 8617H
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HARDNESS LIMITS FOR UNS H86200 HARDENABILITY BAND  saAess20H
SPECIFICATION PURPOSES
© o, o H 9, H 9, 0,
T DISTANCE P % C %o Mn %Si % Ni % Gr % Mo
gl;(;E‘E‘fL?LS MAX. MIN. 0.17/0.23] 0.60/0.95{ 0.15/0,35/0.35/0.75 |0.35/0.65 | 0.15/0.25
1 48 41
2 47 37
3 44 32
4 41 27
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 37 23 2 4 SURFACE ILD
6 34 21 T 2 3 4 3/4 RADIUS FROM CENTER WATER
7 32 - 0.5 1 1.5 2 25 3 35 4 CEnTER | GUENCH
8 30 -- T T T I T T T T T
; 2 3 SURFACE LD
9 29 - 08 1 15 2 25 3 35 4 3/4 RADIUS FROM CENTER oL
10 28 -- 0.5 1 1.5 2 2.5 3 3.5 CENTE QUENCH
1 27 --
12 26 - 65
13 25 - w 60
-
14 25 -- a
15 24 -- @ 55
16 24 -- ©
2 50
18 23 - i
20 23 i 2 45 N
22 23 -- < \C
24 23 T 4 401X AN
o X A
26 23 -- w N
28 22 -- x 3% X
30 22 -- <] N\ \\‘
32 22 -- ® 30 2 ~.
HEAT TREATING TEMPERATURES 25 ae s
*NORMALIZE 1700 *F 20 = ! i
AUSTENITIZE 1700°F 2 4 6 80410 12 14 16 18 20 22 24 26 28|30 32
*For forgeld or rolled specimens only DISTANCE ‘FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX.DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND UENCH
SPECIFICATION PURPOSES 5575 sormact | [
HRC 20 30 60 20 3/4 RADIUS FROM CENTER WATER
g DISTAdCE 20 30 40 50 60 80 100 CENTER VENCH
T T T T 1 1 M T 1 T
MILLIMETERS MAX. MIN. 20 40 60 P 100 SURFACE o
1.5 48 41 15 30 45 60 75 20 3/4 RADIUS FROM CENTER ot
3 47 37 10 20 30 40 50 60 75 CENTER qUENCH
5 44 3 i Sop——
7 40 25 & = —
9 35 22 w SO
1M 33 20 a i
13 30 - g % — -
15 29 - o |
» 50 —
20 26 - PR —— e — —— s T T
25 24 - 3 asf ~ = i Sl
30 23 - E ; : 1
35 23 — = =
] N\
40 23 -- %35 \; R
45 22 - x X N
50 22 - 2 50 X - o ep—
HEAT TREATING TEMPERATURES & = .
*NORMALIZE 925 °C 28 N
AUSTENITIZE 925 °C 20 —
* For forged or rolled specimens only 357 9 m1315 20 25 30 35 40 45 S0
DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 66 - UNS H86200 - HARDENABILITY BAND - SAE 8620H
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#For forged or rolled specimens only

DISTANCE FROM QUENCHED END -

MILLIMETERS

FIGURE 67 - UNS H86220 - HARDENABILITY BAND - SAE 8622H

RSy | o WARDENABILITY BAND _ews
"' DISTANCE HRC % C %Mn % Si % Ni %Cr % Mo
SIXTEENTHS
OF AN INCH MAX. MIN. 0.19/0.25 0.60/0.95] 0.15/0.35|0.35/0.75 | 0.35/0.65 | 0,15/0.25
1 50 43
2 49 39
3 a7 34
4 44 30
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 40 26 2 4 SURFACE MILD
6 37 Ef 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 34 ce o5 1 15 2 25 3 35 a CENTER | CUEMCM
8 32 20 T T T T T T T T T
1 2 SURFAGE Lo
9 3 -= 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 30 -- 0.5 1 1.5 2 25 3 3.5 CEnTER | CQUENCH
[ 29 --
12 28 - 63
13 27 -- w 60
14 26 .- <
15 26 - & 55
16 25 - ©
2 so
18 25 - ‘i‘ A
20 24 -- g 45 N,
22 24 -- % =
24 24 -- = N
o N a
26 24 - A\
28 24 -- g 35 ' A
30 24 -- ° h Y
32 24 -- ® 30
\\
HEAT TREATING TEMPERATURES 25 ~ i
*NORMALIJE 1700°F s i ]
AUSTENITIZE 1700°F 04 & BCJ0 1z 14 6 18 20 22 24 26 28| 30 32
*For forgeld or rolled specimens only DISTANCE\FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX \DJA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 50(75 SURFACE LD
S 20,30 60 90 3/4 RADIUS FROM CENTER| [ WATER
"J" DISTANGE 20 30 40 S0 60 80 100 CENTER
T T I T T T T T M H
MILLIMETHRS MAX. MIN. 25 a0 80 pos o0 SURFAGE —
1.5 50 43 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|| oiL
3 50 39 020 30 4050 60 75 CENTER | |QUENCH
5 47 34 SRR SUN— S - .
7 43 28 65 = 3
9 39 25 w O T F S
1" 35 22 2 e S -
13 32 20 3 55 ———F B =
15 3 - 3]
w 50 -
20 28 - s = ,\AY -
25 26 - 8 as—— 1IN\
30 25 - -
- N -
35 24 x. 40 N
V] \
a0 24 -- Yo Y X
45 24 - X N
50 24 - 3 N
& 30 Y
HEAT TREATING TEMPERATURES Ay
*NORMALIZE 925 °C 25 S
AUSTENITIZE 925 *C =
20 3 5 7 9 1N 1315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H86250 HARDENABILITY BAND  saese2sH
SPECIFICATION PURPOSES
" DISTANGE HRC %C % Mn %Si %o Ni %Cr % Mo
e | max_ [ MIN. 0.22/0.28| 0.60/0.95| 0.15/0.35| 0.35/0.75 | 0.35/0.65 | 0.15/0.25
1 52 as
2 51 a1
3 48 36
4 46 32
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN_ROUND QUENCH
5 43 29 2 4 SURFACE LD
Py an 27
° sy b ) 2 3 4 3/4 RADIUS FROM CENTER WATER
7 37 25 0.5 A 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 35 23 T T T T T T T I T
1 2 3 SURFACE LD
9 33 22 08 1 15 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oI
10 32 21 0.5 ] s 2 25 3 3.5 CENTE QUENCH
" 3 20 &5
[y 4 U ==
13 29 =" w 60
14 28 - g
15 28 .- @ 55
16 27 -- o
2 50 N
»
18 21 -- u N
20 26 == g 45 N
22 26 -- S X \\
24 26 == ~ a0
o N\ N
26 26 - 3 X, N
28 25 = é 35 X N
30 25 -- ] - —
32 25 -- 30 NG
HEAT TREATING TEMPERATURES 25 > i T
*NORMALIZE 1650 °F 20 S o i
AUSTENIT)IZE 1600 °F 2 4 6 8.1 12 14 16 18 20 22 24 26 28|30 32
#For forgeg or rolied specimens only DISTANGE FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX¢ DiA! OF ROUNDS WITH SAME AS-QUENCHED WRC, mm { LOCATION IN ROUND UENGH
SPECIFICATION PURPOSES S0 SURFACE MILD
26 30 60 90 3/4 RADIUS FROM CENTER| |WATER
")" DISTANGE HRC 20 30 40 50 60 80 100 CENTER UENCH
hs ) T I T M T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
.5 52 45 15 30 as 60 78 90 3/4 RADIUS FROM CENTER| | oIl
3 51 40 10 20 30 40 50 60 75 CENTER
5 48 35 65 ——
7 45 31 =
60 = p—
9 41 28 w ar
1 38 25 2 55
13 35 23 @
©
15 33 21 o 50 ~ =
20 29 - ] S s s S | S —
25 28 - a 45 ——
30 27 -- : BN &
35 26 - L 40 \-
FIREES E
40 26 - z 35 \\‘ ]
as 2 - S S A
50 25 - €30 - P~
HEAT TREATING TEMPERATURES 25 \‘\ e — ]
*NORMALIZE 900 *C i
AUSTENITIZE 87q °C 20 - I
35 7 9 11315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 68 - UNS H86250 - HARDENABILITY BAND - SAE 8625H
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# For forged or rolled specimens only

UNS H86270
HARDNESS LIMITS FOR HARDENABILITY BAND  saese2rH
SPECIFICATION PURPOSES -
%C %Mn % Si % Ni %Cr % Mo
"3" DISTANCE HRC
0. . . . .
gl;(:%EmgLS MAX. MIN. 24/0.30] 0.60/0.95/0.15/0,35 |0.35/0.75 |0.35/0.65 | 0.15/0.25
1 54 a7
2 52 43
3 50 38
4 48 35
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 45 32 2 & SURFACE MILD
3 a3 29 1 z 3 A 24 RADIUS FROM CENTER WATER
7 40 27 05 1 1.5 2 2.5 3 35 4 CENTER | QUENCH
8 38 26 T T T I T T T T T
; 2 3 a SURFACE MILD
9 36 24 05 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 34 24 0.5 1 s 2 25 s 3.5 CENTE QUENCH
" 33 23
65
12 32 22
13 31 21 w 60
14 30 21 z
15 30 20 @ 55
16 29 20 o -
2 50 .
18 28 -- W = =
20 28 -- 9 45N A
22 28 -- < " -
24 27 - 4 40 \‘\ N
26 27 -- g ar N
28 27 -- z 3 B oSS
30 27 - e \\\ ~
32 27 P 30 N
HEAT TRHATING TEMPERATURES 25
#NORMALIZE 1650 °F 20
AUSTENIYIZE 1600 °F 2 4 6 B N0 12 14 16 18 20 22 24 26 28| 30 32
#For forged or rolled specimens only DISTANCE'‘FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX.DIA) OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND UENCH
SPEC!IFICATION PURPOSES SHNE SURFACE MILD
20" 30 60 90 3/4 RADIUS FROM CENTER| WATER
HRC
“J" DISTANGE I 2[0 30 s0__s0 60 aLo 190 CENTER
MILLIMETERS | MAX. MIN. 20 a5 eo 80 100 SURFACE | o
15 30 4s 60 75 90 3/4 RADIUS FROM CENTER| |oIL
'55 gg 2; 020 30 40 500 75 cenTER | JUENCH
5 50 38 . — ——
? 47 34
9 44 30 w
[ 41 27 =
13 38 25 @
24 ©
15 35 o
20 32 21 u
25 30 20 ]
30 28 - g
35 27 - =
@
40 27 - =
as 27 - 3
50 27 -~ e
HEAT TREATING TEMPERATURES 25 I~ =
#*NORMALIZE 900 *C —
AUSTENITIZE 870 *C 20
365 7 9 1N 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 69 - UNS H86270 - HARDENABILITY BAND - SAE 8627H
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