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E

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 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.
modifications have not been great enough to influence the general characteristics of the original compositions

of the series

under consideration.

The

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.
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. Cc 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 0715/0.35 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 1:0071.50 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 0.15/0.35 0.030 0.050
H15261 15B62H?@ 0.54/0.67 1.00/1.50 0.40/0.60 0.030 0.050

1.

If electric furn
added to the

2. These steels

hce practice is spetified or required, the limits for phosphorus and sulfur are 0.025%, respectively, and
AE number, forexample, E1038H.
ontain 0.0005,to 0.003% boron.

the prefix E is
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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
H13300 1330H 0.27/0.33 1.45/2.05 0.15/0.35 — — —
H13350 1335H 0.32/0.38 1.45/2.05 0.15/0.35 — — —
H13400 1340H 0.37/0.44 1.45/2.05 0.15/0.35 — — —
H13450 1345H 0.42/0.49 1.45/2.05 0.15/0.35 — — —
H40270 4027H 0.24/0.30 0.60/1.00 0.15/0.35 — — 0.20/0.30
H402804) 4028H@ 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 — — 0.20/0.30
H41180 4118H 0.17/0.23 0.60/1.00 0.15/0.35 — 0.30/0.70 0.80/0.15
H41200 4120H 0.18/0.23 0.90/1.20 0.15/0.35 — 0.40/0.60 0.1[3/0.20
H41300 4130H 0.27/0.33 0.30/0.70 0.15/0.35 — 0.75/1.20 0.15/0.25
H41350 4135H 0.32/0.38 0.60/1.00 0.15/0.35 — 0.75/1.20 0.15/0.25
H41370 4137H 0.34/0.41 0.60/1.00 0.15/0.35 — 0.75/1.20 0.15/0.25
H41400 4140H 0.37/0.44 0.60/1.00 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 4145H 0.42/0.49 0.65/1.10 0.15/0.35 — 0.75/1.20 0.15/0.25
H41470 4147H 0.44/0.51 0.65/1.10 0115/0.35 — 0.75/1.20 0.15/0.25
H41500 4150H 0.47/0.54 0.65/1.10 0.15/0.35 — 0.75/1.20 0.15/0.25
H41610 4161H 0.55/0.65 0.65/1.10 0.15/0.35 — 0.65/0.95 0.25/0.35
H43200 4320H 0.17/0.23 0.40/Q: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(5) E4340H®) 0.37/0.44 0.60/0.95 0.15/0.35 1.55/2.00 0.65/0.95 0.20/0.30
H46200 4620H 0.17/0.28 0.35/0.75 0.15/0.35 1.55/2.00 — 0.20/0.30
H47180 4718H 0.15/0.21 0.60/0.95 0.15/0.35 0.85/1.25 0.30/0.60 0.30/0.40
H47200 4720H 0.17/0.23 0.45/0.75 0.15/0.35 0.85/1.25 0.30/0.60 0.15/0.25
H48150 4815H 0.12/0.18 0.30/0.70 0.15/0.35 3.20/3.80 — 0.20/0.30
H48170 4817H 0.14/0.20 0.30/0.70 0.15/0.35 3.20/3.80 — 0.20/0.30
H48200 4820H 0.17/0.23 0.40/0.80 0.15/0.35 3.20/3.80 — 0.20/0.30
H50401(6) 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(6) 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(6) 50B60H®) 0.55/0.65 0.65/1.10 0.15/0.35 — 0.30/0.70 —
H51200 5120H 0.17/0.23 0.60/1.00 0.15/0.35 — 0.60/1.00 —
H51300 5130H 0.27/0.33 0.60/1.00 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 —
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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 Vv
H51470 5147H 0.45/0.52 0.60/1.05 0.15/0.35 — 0.80/1.25 — —
H51500 5150H 0.47/0.54 0.60/1.00 0.15/0.35 — 0.60/1.00 — —
H51550 5155H 0.50/0.60 0.60/1.00 0.15/0.35 — 0.60/1.00 — —
H51600 5160H 0.55/0.65 0.65/1.10 0.15/0.35 — 0.60/1.00 — —
H51601(6) 51B60H®) 0.55/0.65 0.65/1.10 0.15/0.35 — 0.60/1.00 — —
H61180 ¢118H 0.15/0.21 0.40/0.80 0.15/0.35 — 0.40/0.80 — 0.10/0.15
H61500 4150H 0.47/0.54 0.60/1.00 0.15/0.35 — 0.75-1.20 — 0.15 min
H81451(6) 81B45H® 0.42/0.49 0.70/1.05 0.15/0.35 0.15/0.45 0.30/0.60 0.08/0.15 —
H86170 617H 0.14/0.20 0.60/0.95 0.15/0.35 0.35/0.75 0.35/065 0.15/0.25 —
H86200 620H 0.17/0.23 0.60/0.95 0.15/0.35 0.35/0.75 0:35/0.65 0.15/0.25 —
H86220 622H 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 625H 0.22/0.28 0.60/0.95 0.15/0.35 0.35/0.75. 0.35/0.65 0.15/0.25 —
H86270 627H 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 630H 0.27/0.33 0.60/0.95 0.15/0.35 0.35/0.75 0.35/0.65 0.16/0.25 —
H86301(©) 86B30H®) 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 637H 0.34/0.41 0.70/1.05 0.15/0.35 0.35/0.75 0.35/0.65 0.15/0.25 —
H86400 640H 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 642H 0.39/0.46 0.70/1.05 0.15/0:85 0.35/0.75 0.35/0.65 0.16/0.25 —
H86450 645H 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(©) 86B45H®) 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 650H 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 655H 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 660H 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 720H 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 740H 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 822H 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 259H 0:;56/0.64 0.65/1.10 0.70/1.20 — 0.45/0.65 — —
H92600 260H 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 0.80/0.15 —
H94151(6) 94B15H® 0.12/0.18 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.80/0.15 —
H94171(6) 94B17H® 0.14/0.20 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.80/0.15 —
H94301() 94B30H®) 0.27/0.33 0.70/1.05 0.15/0.35 0.25/0.65 0.25/0.55 0.80/0.15 —

o oA

The ranges and limits on this table apply only to material not exceeding 0.13 m? (200 in2) 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 Table 4 of SAE J409.

Small quantities of certain elements may be found in alloy steel which are not specified or required. These elements are considered incidental and acceptable to
the following maximum amounts: copper to 0.35%, nickel to 0.25%, chromium to 0.20%, and molybdenum to 0.06%.
For open hearth and basic oxygen steels maximum sulfur content is 0.040% and maximum phosphorus content is 0.030%. Maximum phosphorus and sulfur in
basic electric furnace steels are 0.025% each.
Sulfur content range is 0.035/0.050%.

Electric furnace steel.

These steels contain 0.0005 to 0.003% boron.
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Identification—As a means of identifying steels specified to hardenability band limits, the suffix letter “H” has
been added to the conventional series number. In the Unified Numbering System (UNS), the “H” appears as a
prefix. It is important the steel consumers use this letter in specification requirements, as there is no other
means of determining when hardenability band limits apply. When the letter is used, all conditions pertaining to
chemical composition limits, restrictions, testing techniques, and so forth, as outlined herein apply

Grain Size—The H-band limits set forth are intended to apply to steels exhibiting austenitic grain size ASTM
No. 5 or finer (see SAE J418). In cases where coarse grain steel is desired, the hardenability limits shall be a
matter of agreement between the producer and the consumer.

Use of Hardenability Limits—H- band limits are shown graph|cally and are so deplcted for convenience in
estimating the-h v specimen and for
quick compgrisons of the various H grades.

The values
approximate

It should be

(SI) units. T

customary u

In either ca
Values beloy

Two points fllom the tabulated values are commonly designated according to method A, B, C, O,

defined in t

of Diameter of Rounds, with Same As-Quenched Hardness shown above ed
and were selected from the ranges appearing in Figure 7 of SAE J406.

noted that hardenability limits are presented graphically in both™U.S. customary
he metric hardenability bands were prepared by careful convérsion from existirn
nits.

e, for specification purposes, the tabulated values-‘of) Rockwell C hardness (
v 20 HRC are not specified because such values are*hot as accurate.

e following paragraphs. Those various methods are illustrated graphically in R

ch H-band, are

units and metric
g bands in U.S.

HRC) are used.

or E, which are
Figures 1 and 2.

Note that neprest whole integers of distance and hardness are to be used, not fractions.

Method A—The minimum and maximum hardness values at any desired distance. This method is illustrated
in Figures 1jand 2 as points A-A.

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 gn exact mm (or
sixteenth of [an inch) position, the:minimum distance selected should be the nearest mm (of sixteenth of an
inch) position toward the quenched end and the maximum should be the nearest mm (or sixt¢enth of an inch)
position awgy from the quenched end.

Method C—Two maximum hardness values at two desired distances, illustrated in Figures 1
C-C.

and 2 as points

Method D—Tiwe'minimum hardness values at two desired distances, illustrated in Figures 1 a||1d 2 as points D-
D.

Method E—Any minimum hardness plus any maximum hardness, illustrated in Figures 1 and 2 as points E-E.

When hardenability is 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 limits 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.
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8.1

When the full h-band is specified, the hardenability can be reported by listing hardness values for 1.5, 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 of the
test specimen made to U.S. customary units, hardness values would be reported for each 1/6 to 16/16 in and
1/8 in increments from there to 32/16 in.

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

curves.

For shall hardening carbon H steels, distances form the quenched end may be reported by listing hardness

nnnnn SAL |

06.

values for 1

Acceptance
General—T
with the Ste
in this docur

Notes

Marginal In
areas wher¢g

mor 4 /20 1n tntarola naor b Aol ad And oo A bad nmarefulbhiin
mrrroT Iy Trrimnoervaro ritodar une \.1UUI TUTTUU UTTU, Ao ULOoUTTVOUU TTTUT O Iull_y mrourii-J
testing shall be performed in accordance with SAE J406.

he hardenability limits in this document are those for regular quality steels producs
bl Products manuals published by the American Iron and Steel Institute (AISI). Sq
hent can be specified to more restricted hardenability ranges, asrpresented in SA

licia—The change bar () located in the left margin is\for the convenience of the
technical revisions have been made to the previous‘issue of the report. An (R) 3

of the document title indicates a complete revision of the report.

REPARED BY THE_SAE IRON AND STEEL TECHNICAL DIVISION 8—CARBO
AND ALLOY STEEL HARDENABILITY

d in accordance
me of the steels
F J1868.

user in locating
ymbol to the left
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Hardenability Band

APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED MRC, mm LOCATION IN ROUND QUENCH
$0 78 SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 S0 60 80 100 CENTER QUENCH
| 1 1 1 1 1 i L T
20 40 60 80 100 SURFACE MILD
1S 30 45 60 7% 90 3/4 RADIUS FROM CENTER olL
o 20 30 40 S0 60 78 CENTER | QUENCH
B
65
60
W
J -
S 55
(7]
(&)
» 50 \C
(7] S
g 3\
o 45 X
g S S=—",
T a0 P ==
- v
W ~Z. . T
; 35 A g :
(3] 1 7 . —
g 30 - i‘*&.
25 - = D
1 — =¥
20 3 5 7 9 11 1315 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
Method Example
A Hinl:'mum and maximum hardness values at a A-A 42 to 54 HRC at/J 5 mm
deslignated distance
B A erdness value'‘at minimum and maximum B-B 38 HRC at J 7 min
di stance 38 HRC at J 15 max
C  Two| maximum-hardness vaTues at two designated |C-C 51 HRC at J 7 max
distances 34 HRC at J 20 max
D Twolminimum hardness values at two distances D-D 34 HRC at J gsé min
21 HRC at J mn min
E Any minimum hardness plus any maximum hardness |E-E 30 HRC at J 11 mm win
34 HRC at J 20 mm max

FIGURE 1—EXAMPLES ILLUSTRATING ALTERNATE METHODS OF SPECIFYING

HARDENABILITY REQUIREMENTS IN METRIC (SI) UNITS
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Hardenabil ity Band

DIAMETERS OF ROUNDS WITH SAME AS-QUENCHED HARDNESS, inches | LOCATION IN ROUND QUENCH
2 ¢ SURFACE MILD
e WATER
1 2 3 4 3/4 RADIUS FROM CENTER HERCH
0.s 1 1.5 2 I E 3.5 ¢ CENTER
1 e 1 D S ) S 1 L
] 2 3 . SURFACE | wipp
0.5 ] 1.s 2 2.5 3 3.5 4 3/8 RADIUS FROM CENTER olL
0.5 1 1.5 2 2.5 3 3.5 € CENTER QUENCH
65 —
60
A
N
o 55
2 > T -
2 50 ~r
(S ] N
a ~
g ‘5 AW \\ E
\
R T ey A o
: ‘o - Xv < N
- RA = ——C
g 38 ‘f D }\ NS - -
: ' —> = T
—e
Jo _"' \\
ZS T x B g
AN
+
20
2 4 6 8 10 12 14 A8 18 W 2 24 26 28 30| 32
DISTAMCE FROM QUENCHED END -~ SIXTEENTHS OF AN INCH
Method Example
A Minimum and maximum hardness values at a A-A 43 to 54 HRC at(J 3/16
designated distance
B A hdrdness value at minimum and maximum B-B 39 HRC at J 4/13 min
disqances 39 HRC at J 9/18 max
C Two [maximum hardness values at two designated |C-C 50 HRC at J Sﬂi max
distiances 34 HRC at J 12/16 max

D TwoL:j.njmum_na.:dngss_ulu.es_ax_tw_djmnm_

D-D 35 HRC at J 5[15 min

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



https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

#* 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
— % C % Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
SIXTEENTHS 4
SIXTEENTH. AX. N 0.34/0.430.50/1.00 | 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
g ; 49 26 2 4 SURFACE MILD
. 43 24 1 2 3 4 3/4 RADIUS FROM CENTER WATER
4 37 23 05 1 1.5 2 25 3 35 4 center | QUENCH
4.5 33 22 T T T T T T I T T
1 2 4 SURFACE LD
5 30 22 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
5.5 29 21 0.5 1 1.5 2 25 3 3.5 cEnTER | QUENCH
6 28 21
6.5 27 20 i
7 27 -- w 60
7.5 26 -- a N
8 26 -- o 55 C
9 25 -- o X
10 25 § *° “‘
- 1 A ¥
z 1 A ¥
12 24 -- S s
14 23 -- < { \
16 21 - j 40 l‘ |‘
w
z
& 30—
A Y A
‘\\ S
HEAT TREATING TEMPERATURES 25 N
*NORMALIZE 1600 °F 2 =~
AUSTENITIZE 1550 °F 2 4 6 B.-10 12 14 16 18 20 22 24 26| 28 30 32
*#For forged or folied specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESIS LIMITS FOR APPROX. DA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND| QUENCH
SPECIFICATION PURPOSES 297 SURFAE MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
HRC
an D'STANCE o 2]0 [ 301 4? [50 [60] 8]0 - 100 CENTER
MILLIMETERS | MAX. MIN. 25 a0 e 80 100 sorade | .
58 51 15 30 a5 60 75 90 374 RADIUS FROM CENTER|  OIL
1.5 QUENCH
3 56 27 0 20 30 40 50 60 75 CENTER
5 49 25 65 — i a————
7 33 22 e
60| —
9 29 20 w —F —
1 27 - a
13 26 - g 33 AN I -
15 25 - 22 soF
20 %4 - 8 B\ —
25 22 = S-as == T =
30 - -— b 1} o s
35 S 40—t
] FHF -1} — ]
40 2 35 A — i
as é \ S - ——
50 & 30 “‘ \\‘ — e e —
HEAT TREATING TEMPERATURES 25 \ .
—
*NORMALIZE 870 °C ~ ]
AUSTENITIZE 845 °C 20
3 5 7 9 111315 20 25 30 35 40 45 50



https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

HARDNESS LIMITS FOR UNS H10450 HARDENABILITY BAND SAE104sH
SPECIFICATION PURPOSES
e % C % Mn % Si % Ni %Cr %Mo
J" DISTANCE HRC
gl::l:-‘EmTc*LS MAX. MIN. 0.42/0.51]0.50/1.00 0.15/0.35
1 62 55
1.5 61 52
2 59 42
2.5 56 34
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
3 52 31 2 4 SURFACE MILD
3.5 46 29 ) 2 3 a4 3/4 RADIUS FROM CENTER WATER
4 38 28 05 1 1.5 2 25 3 3.5 4 cenTeR | JUENCH
4.5 34 27 T T T I T T T T T
1 2 a SURFACE MILD
5 33 26 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
5.5 32 26 0.5 1 1.5 2 25 3 3.5 cEnTER | CUENCH
6 32 25
65
6.5 31 25
7 31 25 w 60N
7.5 30 24 < \
8 30 24 & 55 Y
9 29 23 o AW
# s
10 29 22 w —X :
12 28 21 2 a5 \
14 27 20 <
16 26 -- 2 40
o
E 35 ——
° \C ~~
x 30 A\ —
HEAT TREATING TEMPERATURES 25 —=
*NORMALIZE 1600 °F 20 1
AUSTENITIZE 1550 °F 2 4 6 ®©.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 i) SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENJER| WATER
- HRC 20 30 40 50 60 80 100 CENTER QUENCH
J" DISTANCE  —— T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 . SURFACE MiLD
62 55 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
'55 59 22 1020 30 40 50 60 75 CENTER QUENCH
5 50 30 65
7 35 27
60
9 32 26 w \
(R 31 25 g 55 X
13 30 24 3 %
15 29 22 " so= X
20 28 20 g \
25 26 - § +s it
30 -- -- | X
w 1
40 2 35 2 Y \C
a5 S N
50 230 =
N ———— T
HEAT TREATING TEMPERATURES 25
*NORMALIZE 870 °C
AUSTENITI e
USTE ZE 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 4—UNS H10450—HARDENABILITY BAND—SAE 1045H
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HARDNESS LIMITS FOR unswiszo  HARDENABILITY BAND  SAE1522H
SPECIFICATION PURPOSES
— % C % Mn % Si % Ni %Cr %Mo
J" DISTANCE HRC
SIXTEENTHS 0.17/0.25)1.00/1.50| 0.15/0.35
OF AN INCH MAX. MIN. / !
1 50 41
1.5 48 41
2 47 32
2.5 46 27
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUNO QUENCH
3 45 22 2 a4 SURFACE MILD
2°5 gg g(l) 1 2 3 4 3/4 RADIUS FROM CENTER Jarer
UEN
. R
4.5 37 -- 2 51 ! T : 51 2 T 2'? 31 315 T 41 CENTE
- > 3 3 SURFACE | . o
5 34 -- 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
5.5 32 -- 0.5 ) 1.5 2 2.5 3 3.5 cenTeR | JUENCH
6 36
65
6.5 28 --
7 27 -- w 60
7.5 -- -- z
8 - - » 55
9 - - o
a 50
10 -- -- H X
12 -- -- ==
14 -- -- E \
16 -- -- = \
j 40
w X
E 3 35 X
X A
3 \
«® 30
A ¥ \\
HEAT TREATING TEMPERATURES 25 ‘\‘
#NORMALIZE 1700 °F 20 Y
AUSTENITIZE 1700 °F 2 4 6 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 L]Mﬂ's FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND| QUENCH
SPECIFICATION PURPOSES L s SURFAFE MILD
20030 60 90 3/4 RADIUS FROM CENTER| WATER
"o HRC 20 30 40 50 60 80 100 CENTER QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
50 a 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘55 a7 34 1o 20 30 40 50 60 75 cenTgr | QUENCH
5 44 22 65
7 37 20
60
9 31 -- w
n 27 -- 3 55
13 - -- @
15 » 50
& A
20 z . N
25 g 4
30 ) ¥
35 T a0 N\
a X
40 z3s a Y
45 g N
50 « 30 ‘} A -
A |
HEAT TREATING TEMPERATURES 25 L}
*NORMALIZE 925 °C
AUSTENITIZE °Cc S
925 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 5—UNS H15220—HARDENABILITY BAND—SAE 1522H
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HARDNESS LIMITS FOR UNS H15240 HARDENABILITY BAND SsAE1524H
SPECIFICATION PURPOSES
— % C % Mn % Si % Ni %Cr %Mo
"J" DISTANCE HRC
SIXTEENTHS 0.18/0.26 11.25/1.75 1 0.15/0.35
OF AN INCH MAX. MIN,
1 51 42
1.5 49 42
2 48 38
2.5 47 34
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
3 45 29 2 4 SURFACE MILD
3.5 gg gg ) 2 3 a 3/4 RADIUS FROM CENTER ateR
4 . . CENTER
4.5 38 20 osL o 152 2.5 3 35 4
; 2 3 P SURFACE MILD
5 35 b 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
5.5 34 - 0.5 \ 1.5 2 2.5 3 3.5 ceEnTerR | JUENCH
6 32 ==
6.5 30 -- 6s
7 29 -- w 60
7.5 28 -- 3
8 27 - n 55
9 26 -- ©
@ so
10 25 -- w
12 23 -- P ==
14 22 -- < N
-— X
16 - 1 401
2 N
26 z " \
28 5 PEEEEX
2 e
TURES \ =
HEAT TREATING TEMPERATU 25 X
\ k
#NORMALIZE 1650 °F 20 G f
AUSTENITIZE 1600 °F 2 4 6 _8.10 12 14 16 18 20 22 24 26| 28 30 32
#*For forggd or tolled 'p.cimen. 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 Dz SURFA4E MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
- HRC 20 30 40 S0 60 80 100 CENTER QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
51 42 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘55 49 29 10 20 30 40 50 60 75 CENTER | QUENCH
s a4 26 65 + —+ —]
7 38 21 —— Bl sy B il S I =
60 —
9 34 - “ - — Pu— —
1 30 - S 55 S =
13 27 - 3 - =
]5 25 - » 50 +—
8 EENT - — =
25 =1 = e W T :
x —
35 BT =NE=AN
aa — -
\ X = IR, S
40 Z3s A —— —t—
gg g 30 \ X
1 .
AN I
HEAT TREATING TEMPERATURES - . - ]
*NORMALIZE 900 °C N
AUSTENITI L
E ZE 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 6—UNS H15240—HARDENABILITY BAND—SAE 1524H
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HARDNESS LIMITS FOR UNS H15260 HARDENABILITY BAND saE 1526H
SPECIFICATION PURPOSES
— %e % Mn % Si % Ni Y. %
oy DISTANCE HRC e C o o Si %o N i % Cr o MO
IXTEEN
e [ max. MIN. 0.21/0.30 | 1.00/1.50 | 0.15/0.35
1 53 44
1.5 50 42
2 49 38
2.5 47 33
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
3 46 26 2 4 SURFACE MILD
2'5 gg gi’ 1 2 3 4 3/4 RADIUS FROM CENTER 0\:4‘21;‘5:
H
4.5 37 20 ) 51 1z 1 51 2 i 2.? 31 3‘.5 1 4] CENTER
1 2 4 SURFACE ILD
5 33 -- 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
5.5 31 -- 0.5 1 1.5 2 25 3 3.5| CENTER | CUENCH
e s > = 5 ——
7 27 -- w 60
7.5 26 -- g
8 26 -- » 55
9 24 -- o
2 50—
10 24 -- Q c
12 23 -- S 45 .
14 -- -- < N\
16 -- -- * LY —
j 40 X
w 'y
Z 35 ¢ X
o X
o 1 ¥ A\
x 30 v N
\ =
HEAT TREATING TEMPERATURES 25 X
*NORMALIZE 1650 *F 20 X 1
AUSTENITIZE 1600 °F 2 4 6 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. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND| QUENCH
SPECIFICATION PURPOSES ST SURFAYE MILD
20. 30 60 90 3/4 RADIUS FROM CENTER ovllJAETNECIL
HRC
“J" DISTANCE ] 210 1301 40 l50 80 30 1 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
53 a4 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘35 50 39 10 20 30 40 50 60 75 CeEnTER | QUENCH
5 44 24 65 —
7 37 20 i ——
60 _
9 32 - w e e S
1 28 - S S S S e e e e e S I —— Sl E—
13 25 - 3% —]
'S & - @ 50
w \
20 —-— - w -
25 £ 45 \ —]
30 3 \ \
35 -, 40 h -
] -
40 :i: 35 “L AN
1 N
= MESD
x 30 Y N
HEAT TREATING TEMPERATURES 25 \ S\ -
S
*NORMALIZE 900 °C \
AUSTENITIZE 870 °C 20 -
. 3 5 7 9 111315 20 25 30 35 40 45 50
#*For forged or rolled specimens only
DISTANCE FROM QUENCHED END - MILLIMETERS

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

13-



https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

. S
HARDNESS LIMITS FOR UNS H15410 HARDENABILITY BAND  SAE1s41H
SPECIFICATION PURPOSES -
% C % Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC
g'}‘{ff,'ﬂ;’:f MAX. MIN. 0.35/0.45| 1.25/1.75| 0.15/0.35
1 60 53
1.5 59 52
2 59 50
2.5 58 47
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
3 57 44 2 a4 SURFACE MILD
3°5 gg éé 1 2 3 4 3/4 RADIUS FROM CENTER QYJ;LEC:
4 ENTER
4.5 53 35 g 51 - T . 51 2 I 2'? 31 3f5 T 41 —
1 2 L} SURFACE MILD
5 52 32 05 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
5.5 50 29 0.5 1 1.5 2 25 3 3.5 CEnTER | QUENCH
6 48 27
6.5 46 26 65
7 44 25 w 60
7.5 41 24 g N
8 39 23 @ 85 =
g 3 23 © S ——
50
10 33 22 u S 3
12 32 21 QS 45 X \
14 31 20 g T X
i6 30 -- T w0 aY \
@ =
2 35 - N
3 X e
x 30 j\
HEAT TREATING TEMPERATURES 25 >
#NORMALIZE 1600 °F 2
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|
HARDNESSS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH_
SPECIFICAT/ION PURPOSES QP SURFAGE MILD
20 30 60 90 3/4 RADIUS FROM CENTER QV{.IAETNECRN
HRC 2 ENTER
“J" DISTANCE o 40 50 S0 8 100 CEN
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQE MILD
53 15 30 45 60 75 90 3/4 RADIUS FROM CEN|TER oIL
'55 gg 50 1020 30 40 50 60 75 CENTER | QUENCH
5 57 43 65 = — -
7 53 36 S
60— I — — - -
9 49 29 w NEF— e
1" 44 25 g 55 \ - e
13 38 23 n - — = =
15 35 22 ; s[NPy =
25 an [ I e i s —
gg 52 26 § Fry=—— =
30 - - E \
40 \ X
35 ] X A Y
o " = —=
40 Z23s = —— e
45 g X ] —
50 « 30 — —
= = -
HEAT TREATING TEMPERATURES 25 -
*NORMALIZE 870 °C .
AUSTENITIZE 84S °C 20
3 5 7 9 1 1315 20 25 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 8—UNS H15410—HARDENABILITY BAND—SAE 1541H
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UNS H15211 HARDENABILITY BAND saAE1sB21H
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES %G %Mn %Si %Ni %Cr % Mo % B
"J" DISTANCE HRC
SIXTEENTHS MAX MIN 0.17/0.24 10.70/1.20 1 0.15/0.35 -- -- -- 0.0005/0.003
OF AN INCH . :
1 48 41
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 | . o
3.5 22 gg 1 2 3 a 3/4 RADIUS FROM CENTER JateR
4 ] CENTER
4.5 47 23 o5 1 15 @ 23 3 35 4
) 2 a SURFACE | . o
5 40 20 05 1 15 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
5.5 38 - 0.5 1 1.5 2 2.5 3 3.5 CENTER | JUENCH
6 35
6.5 32 -- 635
7 27 -- w 60
7.5 22 -- 3
8 20 - ! 55
9 - - o
$ so
12 8 asEEENS
14 < \
16 x Y
4 40 N\ X,
Z 35 Y
3 i
x 30 X
\
A ¥
HEAT TREATING TEMPERATURES 25 ‘\ ‘\‘
#NORMALIZE 1700 °F 20 \ \
AUSTENITIZE 1700°F 2 4 6 @8.'10 12 14 16 18 20 22 24 26| 28 30 32
#For forged or [olled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESP LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm| LOCATION IN ROUND) QUENCH
SPECIFICAT|ION PURPOSES 50 75 SURFAGE Lo
e 20'30 60 90 3/4 RADIUS FROM CENTER| WATER
- 20 80 TE
0" DISTANCE 20 30 4050 60 1 _100 CEN
MILLIMETERS | MAX. MIN. RN T R R ra——— 2 T i
1.5 48 41 15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  oIL
3 48 40 1020 30 40 50 60 75 CENTE] QUENCH
5 46 36 65 i
7 43 27 e e
9 38 w = i —
== ! b — —
1 30 - <
13 - - g % —
15 3 50
(7]
20 ¥ EEENC A Tk
25 -&a bl - AN —
30 5 \ —
35 S %0 S=n =
40 g 35 X X -
\ \
33 S 30 Y
HEAT TREATING TEMPERATURES 25 ‘\‘ =
8
*NORMALIZE 925 *C "
AUSTENITIZE 925 °C 20 % }
#For forged or rolled specimens only 3579 MBS 20 25 30 35 40 45 50

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
"' DISTANCE HRC % C % Mn % Si % Ni %Cr %Mo % B
SIXTEENTHS 0.25/0.34 |1.00/1.50 | 0.15/0.35 -- -- -- 0.0005/0.003
OF AN INCH MAX. MIN.
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 a4 SURFACE MILD
6 50 32 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 49 25 05 1 1.5 2 25 3 3.5 4 cenTer | QUENCH
8 48 21 T T T T T T T T T
1 2 4 SURFACE MILD
9 46 20 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 43 -- 0.5 1 1.5 2 25 3 3.5 center | CUENCH
1 40
12 37 -- 65
13 34 -- w 60
14 31 - <
15 30 -- 3 55
16 29 -- 3] ——
2 50 ~
18 27 - W NG
20 25 == g 45 AN S
22 25 == ; \‘
24 24 - 4 40 ‘r‘ \\\
26 23 -- @ 2 a
28 22 -- Z 35 2 O\
30 21 -- 3 =
32 20 -- * 30 v 1
\
HEAT TREATING TEMPERATURES 25 “\ o
*NORMALIZE 1650 °F 20 = sy
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
HARDNES 5 LlMlTS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES ek SURFAQ MILD
20,30 60 90 3/4 RADIUS FROM CEN[TER| WATER
"% DISTANGE HRC 20 30 40 50 60 80 100 CENTE QUENCH
1 ) T 1 1 T T I
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQ MILD
15 30 as 60 75 90 3/4 RADIUS FROM CENJFER|  OIL
155 gg :; 0 20 30 40 50 60 75 CENTE QUENCH
5 53 46 65 —I —— — Tt
7 52 43 M B
60T n T T -
9 51 35 Y -t : +
n 50 24 g 55 B S — - i S
13 48 21 g = — - pa— f— -
15 43 20 0 50— ~ —t— 1T ——1
20 35 - 2 as1— > \ N 1 ~ ~ 1 -
25 Z9 == - 5 S g < ualR DT
30 26 -- T TN - X —— -
35 25 -- 440 X X —
I T =X -
. AN DRSNS SN [
40 24 -- Z3s — —t=
45 23 == § At = —— = -
50 20 - € 30 \‘
\ ] - .
HEAT TREATING TEMPERATURES 28 \ —
*NORMALIZE 900 °C N =~ ]
AUSTENITIZ o
€ E 870 *¢ 20="3"5 7 9 w315 26 25 30 35 a0 a5 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 SAE 15B30H
SPECIFICATION PURPOSES
— % C %Mn | %Si %Ni %Gr %Mo | %B
J" DISTANCE HRC
g'gxgﬁmms 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 a4 3/4 RADIUS FROM CENTER WATER
7 43 20 0.5 1 1.5 2 25 3 3.5 4 cenTer | QUENCH
8 38 -- T T T T T T T T T
1 2 3 SURFACE MILD
9 33 -- 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oI
10 29 -- 0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
1 >3 —
65
12 26 --
13 25 -- w 60
14 24 -- g
15 23 - o 55
16 22 -- ©
92 50 N
4 N
18 20 == g ~ N
20 - -- g a5 N X
22 < AR
T \ X
24 J 40 - X
26 @ \ ]
28 g 35 o
30 o A\
32 x 30 \
% =
HEAT TREATING TEMPERATURES 25 ‘\‘
*NORMALIZE 1650 °F 20 N —
AUSTENITIZE 1600 °F 2 4 6 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 L|M|TS FOR APPROX. DfA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES e SURFAGE MILD
20+ 30 60 90 3/4 RADIUS FROM CENTER| WATER
w o HRC 20 30 40 SO 60 80 100 CENTER QUENCH
J" DISTANCE T T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQE MILD
55 48 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER|  OIL
155 53 47 10 20 30 40 50 60 75 CENTER | QUENCH
5 52 46 65
7 51 39
60
9 49 25 w
11 44 20 3 55
13 37 -- 2
15 31 -- " 50 —
20 26 -- 2. — N
25 22 o 5 “\ '\
20| 2| o | GRS
-4
w
40 ; 35 L} A ¥
45 g “1 \,
50 & 30 s ~
L S
i ¥ NS
HEAT TREATING TEMPERATURES 25
‘\
*NORMALIZE 900 °C A —~
AUSTENITIZE 870 °C 20 o~
3 5 7 9 1N 1315 20 25 30 35 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 sae 1583s5H
SPECIFICATION PURPOSES
— %C % Mn % Si % Ni %Cr %Mo % B
J" DISTANCE HRC
SIXTEENTHS V- - -- 0.0005/0.003
SIXTEENTS [ max. MIN. 0.31/0.39 [0.70/1.20 |0.15/0.35
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 QUENCH
5 53 39 2 4 SURFACE WILD
6 51 28 ) 2 3 4 3/4 RADIUS FROM CENTER WATER
7 47 24 05 1 15 2 25 3 35 4 CENTER | QUENCH
8 41 22 I T T T T T I I T
; 2 3 " SURFAGE | . o
9 -- -- 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 30 20 0.5 1 1.5 2 2.5 3 3.5 CENTER | CUENCH
1 - ==
12 27 -- 65
13 -- -- w 60
14 26 -- g —
15 -- -- » 55 ~—
16 25 -- © S
2 50 S X
18 - -- : \
20 24 - 2 a5 =
22 -- -- ] \
24 22 -- 40 )
3 =N
26 o -- H \ \
28 20 -- ;, 35 ‘|‘ %‘
30 == - o \
32 - - ® 30 . N
X
HEAT TREATING TEMPERATURES 25 ‘\‘ —
*NORMALIZE 1600 °F 20 ~ I
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
HARDNESS LIMITS FOR APPRQX..DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES SO\ SURFAC MILD
20030 60 90 3/4 RADIUS FROM CENTER| WATER
wn HRC 20 30 40 50 60 80 100 CENTER | QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
15 58 51 15 30 a5 60 75 20 3/4 RAOWS FROM CENTER| OIL
3 e 50 1020 30 40 50 60 75 CENTER
5 55 49 65
7 54 45
60
9 52 32 i =
1" 47 24 24
13 39 21 @
15 32 20 o 50 N
i S==
20 27 == z L N . -
25 25 - 2% X
30 24 - 3 -\
35 23 - L 40 Y
@ X N\
40 22 - Z 35 X
45 20 - 8 =
50 - - & 30 L S
\‘ S
HEAT TREATING TEMPERATURES 25 X S ———
*NORMALIZE 870 °C -
AUSTENITI .
ENITIZE 845 °C 0= 79 315 20 25 30 35 40 a5 %0

#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 saAEe15B37H
SPECIFICATION PURPOSES -
" DISTANGE HRG % C % Mn % Si % Ni %Cr %Mo % B
g‘:ﬁEmTc'LS MAX. MIN. 0.30/0.39 |1.00/1.50 | 0.15/0.35 -- -- -- 0.0005/0.003
1 58 50
2 56 50
3 55 49
4 54 48
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 53 43 2 4 SURFACE
MILD
6 52 37 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 51 33 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 50 26 T T T 1 T T T I T
1 2 SURFACE MILD
9 == - 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 45 22 0.5 | 1.5 2 2.5 3 3.5 cenTer | QUENCH
1 ==
12 40 21 €5
13 -- -- w 60
14 33 20 I
15 -- -- @ 55 ~
16 29 -- )
2 50 —
18 -- -- W N \\\
20 27 =" 2 as n N
22 -- - g \ N
24 25 -= j 40 \“ =
6 -- = y a
20 23 -- 3 i X
30 -- 3 )
- g 30 X —
32 -- -- X
HEAT TREATING TEMPERATURES 25 s -
*NORMALIZE 1600°F 20 —
AUSTENITIZE 1550°F 2 4 6 9,10 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. DA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND I QUENCH
SPECIFICAT|ION PURPOSES 20(TY SURFACE MILD
20N30 60 90 3/4 RADIUS FROM CENJER| WATER
")" DISTANGE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1T 1 I I 1 I T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
58 50 15 30 45 60 75 90 3/4 RADIUS FROM CENTER ol
155 56 50 1020 30 40 50 60 75 CENTER QUENCH
5 55 49 65
7 54 46.
60
9 53 39 w
n 51 31 3 55
13 50 26 o
15 47 23 » 50
ﬂ ;‘ S
20 38 20 2 N
25 30 = g3 < —
30 28 - ; \u NC
35 26 - a4 40 a Y
o \ \Q
40 25 - z 35 Y N
45 23 L (53 N
o NS
50 - - € 30 X N —
N\
HEAT TREATING TEMPERATURES 25 - ——]
*NORMALIZE 870 °C S —
AUSTENITIZE °
USTE 845°c 20 35 7 9 nM1315 20 25 30 35 40 45 50

#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 13—UNS H15371—HARDENABILITY BAND—SAE 15B37H

-19-


https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 14—UNS H15411—HARDENABILITY BAND—SAE 15B41H

-20-

HARDNESS LIMITS FOR UNS H15411 HARDENABILITY BAND sAe1sB41H
SPECIFICATION PURPOSES
" )" DISTANCE HRC %C %Mn % Si % Ni %Cr % Mo % B
e [ 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 51
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. [ LOCATION IN ROUND QUENCH
5 58 51 2 a4 SURFACE MILD
6 57 50 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 57 49 05 1 1.5 2 25 3 3.5 4 CenTER | CUENCH
8 56 48 T T T I T T T T T
1 2 4 SURFACE MILD
9 55 44 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 55 37 0.5 1 1.5 2 2.5 3 3.5) CENTER QUENCH
1R 54 32 65
12 53 28
13 52 26 w (1] — —
14 51 25 g =
15 50 25 » 55 o
16 49 24 o
a so0 — -
18 46 23 W = P
20 42 22 8 a5 \C s
22 39 21 < A% ~~
24 36 21 :“ 40 v NS
26 34 20 v ~
28 33 - % % > =
30 31 -- <] \ ~
32 31 - ® 30 N
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
HARDNESSH LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND) QUENCH
SPECIFICATION PURPOSES 5075 SURFA MILD
20 30 60 20 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC J 210 uwr 4? 150 leoI 810 . 100* CENTE QUENCH
MILLIMETERS | MAX. MIN. e e oo Sonrade
1.5 60 53 15 30 a5 60 75 90 374 RADIUS FroM CENTER| 011
3 60 52 1020 30 40 50 60 75 CENTER | QUENCH
5 59 52 65
7 58 51 S oy —
9 58 50 w B T =
n 57 49 3 55 ==
13 S6 47 @ ~ S—
15 —
X 4 ;, 50 —= — .
20 53 26 ¥ ——— e g e 4
25 50 24 845 XC - :
30 45 23 < ~— -
35 39 21 S 40 \ - =
m‘ X - ]
40 35 20 2 35 “‘ — 4
45 32 - 5 X e
\
50 31 - g 30 ‘\\ -
HEAT TREATING TEMPERATURES 25 i ~ 3
*NORMALIZE 870 °C
AUSTENITIZE 845°C 20 —
3 5 7 9 1N 1315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H15481 HARDENABILITY BAND  SAE15B48H
SPECIFICATION PURPOSES
o, o, [-) H ) : ) [ o,
" DISTANCE HRG % C JoMn % Si /o Ni %o Cr %o Mo % B
e | max. MIN. 0.43/0.53 [ 1.00/1.50 | 0.15/0.35 |  -- -- -~ | 0.0008/0.003
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 60 53 2 4 SURFACE MILD
6 59 52 ) 2 4 3/4 RADIUS FROM CENTER WATER
7 58 4z 05 1 1.5 2 25 3 35 4 cenTer | QUENCH
8 57 34 T T T I T T I I E—
1 2 a SURFACE LD
9 56 31 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 55 30 0.5 ] 1.5 2 2.5 3 3.5 CENTER | CUENCH
11 53 25
12 51 28 65
13 48 27 w 60 ~
12 45 27 3 —~
15 41 26 & 55 — ~3C
16 38 26 o — S
a2 s0 n Y NG
18 34 25 W \ N
20 32 24 5 45 A\
22 31 23 < N
N\
24 30 22 = 40 =
3 X
26 29° 21 \ NS
28 29 20 § 35 o~
30 28 -- o ~~
32 28 -- T 30 ~1=
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
HARDNESP LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES 50,75 SURFALE MILD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1 I 1 1 L 1 ) 1 I
MILLIMETERS | MAX. MIN. T e s oo Y S
1.5 63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
3 63 55 10 20 30 40 50 60 75 CEnTHr | QUENCH
5 62 55 65 ——
7 61 54 - -
s 60 53 w % —
[ 59 45 < 55
:: 57 33 @ ~ C —
vz 30 @ 50 a — -
20 29 27 = = —— T s . e—
25 39 25 945 3
30 33 24 < X N
35 3 23 T a0 ) N =
g i S
40 30 22 = 35 \ N =
a5 29 - x . ~ -
e —
50 28 - S 10 = —
HEAT TREATING TEMPERATURES =
25 ———
*NORMALIZE 870°C
AUSTENITIZE 845°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 15—UNS H15481—HARDENABILITY BAND—SAE 15B48H
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HARDNESS LIMITS FOR UNS H15621 HARDENABILITY BAND  SAE15B62H
SPECIFICATION PURPOSES
"J" DISTANCE HRC % C %Mn % Si % Ni %Cr % Mo % B
SIXTEENTHS 0.54/0.67 | 1.00/1.50| 0.40/0.60 -- -- -- 0.0005/0.003
OF AN INCH MAX. MIN.
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 a4 SURFACE MILD
6 65 58 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
; 22 g; 05 1 1.5 2 25 3 3.5 4 center | QUENCH
T T T T 1 T 1 H 1
1 2 4 SURFACE
MILD
9 64 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 1.5 2 2.5 3 3.5 CenTER | QUENCH
"M 63 37
12 63 35 ©°
13 62 35 w 60 ~
14 62 34 2 ~ N
15 61 33 3 55 N NG
16 60 33 o a N
2 50 N
8 58 32 u ‘\‘ = S
20 54 31 a4 \ N
22 18 30 g 3 v R
\ N
24 43 30 . 40 . \“‘
26 40 29 y > ~
28 37 28 X 35
30 35 27 o
32 34 26 x 30 —
HEAT TREATING TEMPERATURES 25
#NORMALIZE ' 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 @L%0 12 14 16 18 20 22 24 26| 28 30 32
*#For forged or folied specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. D¥A. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT)ON PURPOSES 200y SURFAQE
20,30 60 90 3/4 RADIUS FROM CENTER Qv;:éi%
HRC
mlasggggg — — 1 2lo IsoI 40 50 1 sol 810 , 100 CENTE
. . 20 40 60 80 100 SURFAJE
1.5 — 60 15 30 as 60 75 90 3/4 RADIUS FROM CENJTER '?)luLLD
5 - 60 10 20 30 40 50 60 75 CENTE QUENCH
5 65 60
7 65 59
) 65 58 w
1B 65 56 g
13 64 50 g
15 64 42 @
20 63 34 W
25 66 32 3
30 56 3 g
35 48 30 o
o
40 42 29 §
45 37 27 8
50 34 26 x
HEAT TREATING TEMPERATURES 25 B ——
*NORMALIZE 870°C ]
AUSTENITIZE 845°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 16—UNS H15621—HARDENABILITY BNAD—SAE 15B62H
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HARDNESS LIMITS FOR UNS H13300 HARDENABILITY BAND  sAe 1330H
SPECIFICATION PURPOSES
0/ Q/ o, H [-) : Q/ o,
" DISTANGE HRC 6 C o Mn % Si % Ni o Cr Yo MO
SIXTEENTHS 0.27/0.33 |1.45/2.05 | 0. .
OF AN INCH MAX. MIN. / 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 MILD
6 50 31 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 48 28 05 1 1.5 2 2.5 3 3.5 a cenTer | QUENCH
8 45 26 T T T T T I T T T
- 1 2 3 a SURFACE MILD
9 43 25 0.5 1 1.5 2 2.5 3 4 3/4 RADIUS FROM CENTER oiL
10 42 23 0.5 1 1.5 2 2.5 3 3.5) cenTER | QUENCH
1" 46 77
12 39 21 65
13 38 20 w 60
14 37 -- g
15 36 -- » 55 .
16 35 -- o S
2 50
18 34 -- w NG
20 33 - g 45 \‘
22 32 -- < AW S
\ P
24 31 -- S a0 NS
2 \ ~
26 31 -- z 5, - o
28 31 -- 3 \C
30 30 -- o ay
32 30 - x 30 A -
S,
HEAT TREATING TEMPERATURES 25 \\\
*NORMALIZE 1650 °F 20 —
AUSTENITIZE 1600°F 2 4 6 @.10 12 14 16 18 20 22 24 26| 28 30 32

*For forged or

olled specimens only

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

HARDNES s L'M‘Ts FOR AsPOPF::X. DWA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN Zz:::c‘ QUENCH
SPEClFICAT|ON PURPOSES 20N30 60 S0 3/4 RADIUS FROM CENJER WMAI#EDR
HRC 20 30 40 50 60 80 100 CENTER QUENCH
"J" DISTANCE T T T T T T 1 T T
MILLIMETERS | MaX. MIN. 20 40 60 80 100 suReack | o
56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER olL
155 56 23 10 20 30 40 50 60 75 CENTE QUENCH
5 55 44 65 i e e ——
7 53 38 R S S———— I 7
60 : 1 1
9 51 32 “ —— | = =
n 48 28 S ss N -
13 45 25 a -
15 43 24 «»n 50 NG
m 4 — \\
20 39 20 2 as \ — i
25 99 = < N L ~
30 33 —-— I X ~— B ——
35 32 - a4 40 = ~] .
w X S o
40 31 - Z3s \C -
45 31 - 8 -
50 30 - @ 30 Y —
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE 900 °C —
AUSTENITIZE 870°C 20357 9 w315 20 25 30 35 20 a5 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
" DISTANCE HRC % C % Mn % Si %Ni %Cr % Mo
gIF)'(IEJE”ﬂTC’:lS MAX. MIN. 0.32/0.38 [1.45/2.05 |0.15/0.35
1 58 51
2 57 49
3 56 a7
q 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
7 50 31 05 1 1.5 2 25 3 3.5 4 CENTER | QUENCH
8 48 29 T T T T T T T  —
1 2 3 a SURFACE wiLD
9 46 27 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 44 26 0.5 1 1.5 2 2.5 3 3.5 center | QUENCH
1 /|2 25
12 41 24 65
13 40 23 w 60
14 39 22 3 —
15 38 22 » 55 -
16 37 21 o
(72 S,
. P 20 ﬂ 50 ‘\\ NG
z \; NS
20 34 -- 8 4s \ ~
I EIERNE ST
j 40 ‘\‘
6 -- w - =
:B 3{ . g 35 X —
30 30 -- o \
32 30 -- © 30 ~
S,
HEAT TREATING 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 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
SPECIFICATJON PURPOSES KRG SURFAC MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T I 1 T I 1 T I
MILLIMETERS || MAX. MIN. 20 a0 0 80 100 SoRFRG —
58 51 15 30 45 60 75 90 3/4 RADIUS FROM CENTIER [o]I %
‘55 58 49 1020 30 40 50 60 75 cenTer | QUENCH
5 57 46 65 o B S— - -
7 55 42 i i 3
60 — -
9 53 36 R = . -
B 50 31 <
13 47 28 3 % —
o i i
15 45 27 " i
20 2! 23 g =
25 37 21 s — —
30 35 - < ~C S
35 33 - - = \\
T s s -
40 32 - z 35 ~_ = B S
45 3 - S — - e e
50 30 - e 30 — o
HEAT TREATING TEMPERATURES 25 — o —
——
#*NORMALIZE 870 °C T i~
AUSTENITIZE 845°C 20
3 5 7 9 1 1315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 18—UNS H13350—HARDENABILITY BAND—SAE 1335H
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#*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 19—UNS H13400—HARDENABILITY BAND—SAE 1340H

-25.

HARDNESS LIMITS FOR UNS H13400 HARDENABILITY BAND  sAE1340H
SPECIFICATION PURPOSES
" " DISTANGE HRC %C % Mn % Si % Ni %Cr % Mo
SI:I,EQE::‘TCF:‘S MAX. 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 a4 SURFACE MILD
_6, Zg gg 1 2 3 4 3/4 RADIUS FROM CENTER oz;rNsci:‘
. . . NTER
8 o4 3 05I 1l !5‘ 21 z? 3! 315 . 41 CE
1 2 SURFACE MILD
9 52 31 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 51 29 0.5 1 1.5 2 2.5 3 3.5) CenTER | JUENCH
11 56 28
12 48 27 65
13 46 26 w 60 ==
14 44 25 < —
15 42 25 & 55 S~
16 41 24 ) - N
2 50 ~ -
18 39 23 u N ~
20 38 23 2 45 A NS
22 37 22 < . N
\
24 36 22 5 40 —
26 35 21 g G —
28 35 21 x 3 ~
30 34 20 o —
32 34 20 T 30
HEAT TREATING TEMPERATURES 25 — ~——
*NORMALIZE 1600 °F 20
AUSTENITIZE 1550°F 2 4 6 @.10 12 14 16 18 20 22 24 26| 28 30 32
#* For forged or folled gpecimens on|y DISTANCE FROM QUENCHED END -SIXTEENTHS OF AN INCH
HARDNES S LlMlTS FOR APPROX. DYA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 2207 SURFAQ MILD
20730 60 90 3/4 RADIUS FROM CEN| WATER
"% DISTANGE HRC 20 30 40 50 60 80 100 CENTE QUENCH
T T I )| T 1 T I I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE WILD
15 30 a5 60 75 90 3/4 RADIUS FROM CENJER I
‘55 gg gg 10 20 30 40 50 60 75 CENTE QUENCH
5 59 50 €5 —
7 58 48 e
- 60
9 57 42 o I E——
" 56 36 S ss b — ]
13 54 32 3 .
15 52 30 » 50 ~ .
[72] S
20 [ | § BN ===
25 hadll 4] I N\ = — =
30 39 23 ; AV — = p—
35 37 22 ~, 40 \‘ ~—
40 36 21 Z 35 X,
45 35 20 o \
50 34 20 €30 4
\\
HEAT TREATING TEMPERATURES 25 \‘% .
*NORMALIZE 870°C I
AUSTENITIZE ° 1 ——
845°C 20 3 5 7 9 11315 20 25 30 35 40 45 50
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HARDENABILITY BAND SAE1345H

#* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 20—UNS H13450—HARDENABILITY BAND—SAE 1345H
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HARDNESS LIMITS FOR UNS H13450
SPECIFICATION PURPOSES
"7 DISTANCE MR %C % Mn %Si %Ni %Cr % Mo
e [ max. [ min. 0.42/0.49 | 1.45/2.05 | 0.15/0.35
1 63 56
2 63 56
3 62 55
4 61 54
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 61 51 2 4 SURFACE MILD
6 28 gg 1 2 3 4 3/4 RADIUS FROM CENTER QV:JAELECR
7 H
8 59 35 o} 5l 1 . 1 5{ 2 . 2.? 31 31.5 . 4‘[ CENTER
1 2 4 SURFACE MILD
9 58 33 0.5 1 15 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 57 3% 0.5 1 1.5 2 25 3 3.5 cenTer | CUENCH
1 56 3
12 55 30 o2
13 54 29 w 60 —
14 53 29 2
15 52 28 & 55 ~
16 51 28 o NG
2 50 N\
18 49 27 w X
20 48 27 S 45
22 47 26 < \
26 \
24 46 4 40 B
o L
26 45 25 : L\
28 45 25 g =
30 45 24 g ~
32 45 24 © 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600°F 20
AUSTENITIZE 1550°F 2 4 6 BL-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 LIMlTs FOR A5POPR7:X4 DIA” OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN :S:::CE QUENCH
SPECIFICATlON PURPOSES 20,30 60 90 3/4 RADIUS FROM CENJTER w'ﬁ'%é’n
ST CE HRC 20 30 40 50 60 80 100 CENTE QUENCH
"J" DISTAN T T 1 ) — T T
MILLIMETERS MAX. MIN. 20 4C 60 80 100 SURFAGE MILD
63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENJER olL
135 63 o6 0 20 30 40 50 60 75 CENTE QUENCH
5 63 54 65 —+ —— —
7 62 52 —— Pl s R
60T ~ — 1 —T
9 61 46 ] - L ] - — - -
N 60 38 S 85 N e e e —
13 59 35 a \;_P —
15 58 31 9 50 X
55 29 ¥ BN =
:g 54 27 5 a5 —X
30 48 26 3 g , -
35 47 25 a4 40 = \ -
w \\
40 46 24 z 35 -
a5 45 24 g ~ ==
50 45 24 « 30 — —
HEAT TREATING TEMPERATURES 25 — ]
*NORMALIZE 870 °C
AUSTENITIZE 845°C 20 35 7 9 11 1315 20 25 30 35 40 a5 50
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UNS H40270 SAE 4027H
HARDNESS LIMITS FOR UNS H40280 HARDENABILITY BAND  gae 40281
SPECIFICATION PURPOSES
"' DISTANGE HRC % C %Mn % Si % Ni %CGCr % Mo
g';‘;%EmTc*:‘S MAX. MIN. 0.24/0.30 | 0.60/1.00 | 0.15/0.35 -- -- 0.20/0.30
52 45
; 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 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 28 - 0.5 1 1.5 2 25 3 3.5 4 CENTER | JUENCH
8 26 -- T I I T T I T T T
1 2 4 SURFACE ILD
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 1.5 2 2.5 3 3.5 center | QUENCH
1 43 ==
65
12 23 --
13 23 -- w 60
14 22 -- 3
15 22 -- » 55
16 21 -- o
® 50 \
18 21 -- u .
20 20 -- S 45 \C
22 .- -- ; \u X
24 - - - a0
] \
26 o ——"
28 5 35 |“ \“
;g 2 30 “\ =
\ SO
\‘ .
HEAT TREATING TEMPERATURES 25 - —— —
*NORMALIZE 1650°F 2 S
AUSTENITIZE 1600°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 LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ON PURPOSES =& SURFAC MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
"3" DISTANCE HRC 20 30 40 50 60 80 100 CENTER] QUENC
1 1 T 1 T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
52 25 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘35 50 40 0 20 30 40 50 60 75 CeEnNTER | QUENCH
5 45 30 65
7 38 24
60
9 31 21 w
n 28 - 3 55
13 26 -- g
‘5 25 - 3 50 \\
20 23 -- E A
25 22 -- " Y
30 21 -- 3 N\
35 -- -- %0 \
- \
40 : 35 “\ “\
as 8 =
50 30 \
AW N
HEAT TREATING TEMPERATURES 28 G
*NORMALIZE 900°C
AUSTENITIZE °
870°%c 20 3 5 7 9 NW1315 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 HARDENABlLlTY BAND SAE4032H
SPECIFICATION PURPOSES
"J" DISTANCE HRC %C %Mn %Si %Ni %Cr i
SIXTEENTHS
OF 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 SURFACE MILD
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
f 2 3 SURFACE MILD
9 28 20 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER olL
10 26 -- 0.5 1 1.5 2 2.5 3 3.5 center | QUENCH
1 26 R —, S ——
55
12 25 --
13 24 -- w 60
14 24 -—- g
15 23 -- & 55
16 23 -- o \;
2 50 \‘
18 23 -- u \ X
20 22 -- 2 45
22 22 -- < \ A\
A ¥ \
24 21 -- 3 40 \“ \\r
- w \ A\
26 21 2 35 X n
28 20 -- X %
30 -- - g 3 ‘\ \\
32 - - 0
“ —~
HEAT TREATING TEMPERATURES 25 N ~—
*NORMALIZE 1650°F = 1 e
° 20 | 1
AUSTENITIZE 1600°F 2 4 6 8.0 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
HARDNES ; LlMITS FOR ASZPiZX. DIA”OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATJON PURPOSES SURFAC MILD
20,30 60 90 3/4 RADIUS FROM CENTER WATER
"J" DISTANGE HRC 20 30 40 50 60 80 100 CENTER QUENCH
I 1 I 1 T I T T T 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
57 50 15 30 45 60 75 90 3/4 RADIUS FROM CENTIER [o]] 8
‘3-5 55 36 10 20 30 40 50 60 75 CENTER | QUENCH
5 51 34 65 ——
7 44 27 B S — ———— G . -
60 F———— — — —
9 36 24 4 - - —+ =
n 32 22 S 55 - -
13 29 20 o N —
15 27 - @ 50 \ s
m \‘ \\‘ T -
24 - = Bt i p——
25 23 LRLSS S =
30 23 - : \ - - -
40 \ 2 Y
35 22 - 4 _\\_ \
w
40 21 - Zs3s N =
as 20 - g \ \
50 - - € 30 \\ E—
HEAT TREATING TEMPERATURES 25 B\ ~ E
*NORMALIZE 900 °C =
L]
AUSTENITIZE ' 870°C 20 3 5 7 9 111315 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  SAEa4037H
SPECIFICATION PURPOSES
0, o, o, H o, H () [-)
" DISTANCE HRC % C %o Mn % Si Yo Ni % Cr % Mo
gl;(ZE‘EmTCI-:‘S MAX. MIN. 0.34/0.41 |0.60/1.00 | 0.15/0.35 -- -- 0.20/0.30
1 59 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 a SURFACE MILD
6 38 26 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
; gg g:zi 0.5 1 1.5 2 25 3 3.5 4 cEnTeR | JUENCH
T T 1 T T T T T 1
1 2 4 SURFACE MILD
9 30 21 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 29 20 0.5 ] 1.5 2 2.5 3 3.5 cenTER | QUENCH
11 28
65
12 27 --
13 26 -- w 80
14 26 -- g
15 26 -- o 55 \\‘
16 25 -- o \
<2 50 Y
7]
18 25 -- w —
20 25 -- 2 45 = i
22 25 -- ; \‘ ‘\
24 24 -- j 40 |“ X
\
26 24 -- 5 X
28 24 -- X 35 N
30 23 - o \ ~~
32 23 - « 30 Y —~
\\ “‘
HEAT TREATING TEMPERATURES 25 -
*NORMALIZE 1600 °F 20 e } f
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
HARDNESS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm [ LOCATION IN ROUND] QUENCH
SPECIFICATION PURPOSES Sl e SURFAYE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"o HRC 20 30 40 50 60 80 100 CENTER QUENCH
J° DISTANCE T T T T T T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  OIL
155 gg gg 10 20 30 40 50 60 75 CENTER | QUENCH
e
5 54 42 65 —+— —
7 49 32 i — -
60 ——
9 41 27 Y - T
3 35 24 2 55 —— —— S e
13 32 21 e h - - —
15 30 20 ;,’ 50 A\ —t—]
(7] N\ I 1 -
- S W p— o =
20 27 g ;. \i— 1\ Bl i
25 <0 @ \ — -
30 25 - 3 T e s s e s e E— —
35 25 - 4 40 X ]
a X\ X o
\ \ -
40 25 - Z3s5 \ =
45 28 - 8 k- AN
50 23 Ll @ 30 \- — p—
\ — —— S
HEAT TREATING TEMPERATURES 25 NI -
*NORMALIZE 870°C = b
AUSTENITI ® 1
ENITIZE 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 23—UNS H40370—HARDENABILITY BAND—SAE 4037H
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HARDNESS LIMITS FOR UNS H40420 HARDENABILITY BAND  SAE4042H
SPECIFICATION PURPOSES
“J" DISTANCE HRC %C % Mn %Si % Ni %GCr % Mo
gI:ZE‘EIf:‘TCP:‘S MAX. MIN. 0.39/0.46 | 0.60/1.00 | 0.15/0.35 -- -- 0.20/0.30
1 62 55
2 60 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 3/4 RADIUS FROM CENTER WATER
7 39 27 05 1 15 2 25 3 3.5 4 CENTER | JUENCH
8 36 26 I T T T T T I T T
1 2 a ) SURFACE ILD
9 34 25 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oIL
10 33 24 0.5 1 1.5 2 2.5 3 3.5 cenTer | QUENCH
" 32 24 l l
12 31 23 63
13 30 23 w 601
14 30 23 3 X
15 29 22 @ 55 = .
16 29 22 (&) \
a s0 ny Y
18 28 22 w ‘\‘ X
20 28 21 Z 4 ——
22 28 20 5 Y .
-
24 27 20 y 40 \\
26 27 -- w \ =
28 27 -- x 3 A ~J
30 26 -- 1S) X —
32 26 -- x 30 _
S
HEAT TREATINIG 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 forged or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS$ LIMITS FOR APPROX. OtA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATJON PURPOSES 2oy SURFAGE MILD
2030 60 90 3/4 RADIUS FROM CENJTER| WATER
"% DISTANGE HRC 20 30 40 50 60 80 100 CENTE QUENCH
)| I 1 )| )| I I 1 T 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQE MILD
62 55 15 30 45 60 75 90 3/4 RADIUS FROM CENJTER oiL
‘35 61 53 10 20 30 40 50 60 75 CENTE QUENCH
5 58 47 65 = — -
7 54 36 -
9 48 30 w
11 40 27 g
13 36 25 g
15 33 24 2
20 31 23 w
25 29 22 e
30 28 21 g
35 28 20 5
-
w AV - 1
40 27 - z 35 \ - -
45 27 - S X = —
50 26 - 2 30 — S—
N e
HEAT TREATING TEMPERATURES 28 —
*NORMALIZE 870°C e —
AUSTENITIZE 845°C 20
3 5 7 9 1 1315 20 25 30 35 40 45 50

% For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 24—UNS H40420—HARDENABILITY BAND—SAE 4042H
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HARDNESS LIMITS FOR UNS H40470 HARDENABILITY BAND sAE4047H
SPECIFICATION PURPOSES
°/ O/ °/ H O/ H o, °/
" DISTANCE HRGC o C oeMn o Si o Ni % Cr o MO
3'?1?.5&2'1? MAX. MIN. 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
35 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
5 55 2 a4 SURFACE
[»)
6 52 32 1 2 3 4 3/4 RADIUS FROM CENTER W':ITLER
7 2:73 gg 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 T T T T T T T T T
1 2 4 SURFACE MILD
9 40 28 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 38 27 0.5 \ 1.5 2 2.5 3 3.5 cenTer | CUENCH
IR 37 26
12 35 26 65
N
13 34 25 w 60 B
14 33 25 g \;
15 33 25 »n 55 — \\\
16 32 25 o X N
2 50 X X,
18 31 24 w \ X
20 30 24 E a5 \ .
22 30 23 ; =
24 30 23 4 40 \ NG
- \\ AN
26 30 22 g \ ~]
o8 59 29 £ 35 = —
30 29 21 o N
32 29 21 x 30 S —
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600 °F 20 ; i —
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 DISTANGE FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDNES 5 LlMlTS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES e SURFAQE MILD
20,30 60 90 3/4 RADIUS FROM CEN[TER WATER
"J" DISTANGE HRC 0 30 %9 20 0 80 100 centeg | UENC
T T 1 1 1 1 1 )| )|
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENJFER olIL
‘55 gg gg 10 20 30 40 50 60 75 CENTE QUENCH
5 60 49 65 - ”:
7 57 39 - e S st . =
[ ——
9 53 33 o ™ — -+
n 48 30 S 55 TN —— —
13 43, 28 a \ - T
15 39 27 o 50 X s [ =
» N — z ]
20 34 25 2 TN N i G Rl [ S
25 JJ YL '3 = X —— —
30 31 24 : \ \o -
35 30 23 440 = X =
w X NG -
40 30 23 Z3s N — =
45 29 22 ]
50 29 21 € 30 = e e —
e ——
HEAT TREATING TEMPERATURES 25 \‘ﬁ— .
*NORMALIZE 870°C !
AUSTENITI ° 1
USTENITIZE 845°C 0="="57 9 w1315 20 25 306 35 40 a5 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 25—UNS H40470—HARDENABILITY BAND—SAE 4047H

-31-


https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

*For forged or rolled specimens only

UNS H41
HARDNESS LIMITS FOR wo  HARDENABILITY BAND  saEatien
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 4 SURFACE wiLD
6 28 - 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 21 - 0.5 1 1.5 2 2.5 3 3.5 4 CENTER QUENCH
8 26 -- I T T T T T T T T
1 2 a SURFACE wILD
9 24 -- 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 23 -- 0.5 1 1.5 2 2.5 3 3.5 cEnTER | QUENCH
11 22 =
&5
12 21 -
13 21 -- w 60
14 20 -- g
15 -- -- » 55
16 -- -- o
2 50
18 w
20 2 a5 N,
22 < \“
24 e ="
26 v —
28 5 35
30 1<) L ——
32 @ 30 B Y N\
X S~
HEAT TREATING TEMPERATURES 25 A\ ——
#NORMALIZE 1700°F 20 N
AUSTENITIZE 1700°F 2 4 6 8. V10 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
HARDNESE LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUNQ QuENCH
SPECIFICAT|ION PURPOSES Sg7s SURFAPE
20,30 60 90 3/4 RADIUS FROM CEJTER oﬁi{i
HRC
"J" DISTANCE 1 210 30 4<l> 50 lsol on I 100 CENTER
MILLIMETERS | MAX. MIN. 20 a0 60 80 100 sunrabe
1.5 48 41 15 30 45 60 75 90 3/4 RADIUS FROM CENTER
3 46 37 0 20 30 40 50 60 75 CENTHR
5 40 27 65
7 34 22 — -
60 — ——
9 29 - w S
1" 27 -- < 55 - —
13 25 - a —
- [8) J-
15 24 2 50
20 21 - W P - b1 ——]
25 Sast=—c - ]
30 < \; -
35 7 405 —
3 AN \ St
w \ —
40 z35 —
45 8 ‘\‘ \
50 S 10 PN
HEAT TREATING TEMPERATURES 25 \C = -
N\ S
*NORMALIZE 925°C N ~
AUSTENITIZE g25°C 20 N
35 7 9 1 1315 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 26—UNS H41180—HARDENABILITY BAND—SAE 4118H
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HARDNESS LIMITS FOR UNS H41200 HARDENABILITY BAND  saea41204
SPECIFICATION PURPOSES
"7 DISTANCE HRG % C % Mn % Si % Ni %Cr %Mo
e [ wax. MIN. 0.18/0.23 | 0.90/1.200.15/0.35 |  -- 0.40/0.60 |0.13/0.20
1 48 41
2 47 37
3 44 32
4 41 27
5 37 23
6 34 21 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
7 32 - 2 4 SURFACE MILD
8 30 - 1 2 3 4 3/4 RADIUS FROM CENTER WATER
05 1 1.5 2 25 3 35 4 center | QUENCH
9 29 -- 1 I I I I T T T T
10 28 -- ! 2 4 SURFACE MILD
I 1 27 — o5 1 1.5 2 2.5 2 3.5 4 3/4 RADIIS FROM CF NTER olL
12 26 -- 0.5 ) 1.5 2 2.5 3 3.5 CEnTER | QUENCH
65
13 25 --
14 25 -- w 60
15 24 - 2
16 24 -- S ss
(8]
18 23 -- 2 5o
20 23 - e
22 23 -- z -
24 23 -- x 45 ™
3 B
26 23 - 4 40 X N
28 22 -- - o
30 22 - z 35 \ N
32 22 - 153 % N
€ 10 \ S
HEAT TREATING TEMPERATURES N\ SN
25 S
*NORMALIZE 1700 °F N
AUSTENITIZE 1700°F 20 2 I I
4 6 8 1 12 14 1
*For forged or folled specimens only 0 6 18 20 22 24 26| 28 30 32
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LlMlTS FOR APRROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES Sev7s surFade o
HRC 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE 20 30 40 50 60 80 100 CENTE QUENC
MILLIMETERS MAX. MIN. T T 1 - T T
20 40 60 80 100 surFade LD
1.5 48 41 15 30 45 60 o 75 90 3/4 RADIUS FROM CENTER|  OIL
3 2; g{ 10 20 30 40 50 60 75 CENTER | QUENCH
5 T ]
7 40 25 65 —
9 35 22 w 60
1N 33 20 4 - = =
13 30 - o 55 - —
15 29 -- a —
wn 50
20 26 0 , — — —
25 24 -- Z 45 N - - -
30 23 -- e =
35 23 -- T N
j 40 N -
40 23 -- w N\ N
as 22 -- Z3s X N —
50 22 -- 3 \ ]
@ 30 N
HEAT TREATING TEMPERATURES A\ ~— s
25
AN 4
*NORMALIZE 925°C ! ! E—
AUSTENITIZE 925°C 20735 79 1135 20 25 30 35 40 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 -
C % Mn % Si % Ni 9 9
“J" DISTANCE HRC - - S %Ni %olr % Mo
?)[:LEIEPNT(;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
4 51 38
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
5 49 34 2 4 SURFACE MILD
6 47 31 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 44 29 05 1 1.5 2 25 3 3.5 4 cenTER | QUENCH
8 42 27 T T T T T T T T T
) 2 3 4 SURFACE wiLD
9 40 26 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 38 26 0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
N 36 <5 Tt
12 35 25 &3
13 34 24 w 60
14 34 24 g
15 33 23 a 55 ~
16 33 23 o S
9 so b N
18 32 22 w X, ~
20 32 21 2 45 - A -
22 32 20 < N S
24 31 -- 40 \C NS
j \ \\
26 31 -- z %
28 30 -- x X
30 30 -- o ~
32 29 - x 30 —
-~ ~—
HEAT TREATING TEMPERATURES 25
#*NORMALIZE 1650°F 20
AUSTENITIZE 1600°F 2 4 6 8.0 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
HARDNES 5 LIMITS FOR ASPOPF;C;X. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN :3::: QUENCH
SPECIFICATION PURPOSES 2030 60 90 3/4 RADIUS FROM CENTER WATER
HRC 20 30 40 50 60 80 100 CENTE QUENCH
"J" DISTANCE T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 €0 80 100 SURFA MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER ol
1.5 56 49 10 20 30 40 50
3 55 46
5 53 40 65
7 51 36.
60—T—T— = -
9 48 32 2 o =
11 44 28 o 55 - - — J————
13 41 26 o o
15 39 25 @ 50 N p—
w N —— S S S — —
20 34 24 g 45 N —
25 33 23 3 T -
30 33 22 = N—- s
35 32 20 B e AN
o N\ \\ — — ———
40 31 - Z3s N > —
45 31 - g — ]
50 30 -— @ 30 S _‘\
HEAT TREATING TEMPERATURES 25 ~— -
*NORMALIZE 900 °C .
AUSTENITIZE 870 °C 20 3 5 7 9 11 13 15 20 25 30 35 40 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
HARDNESS LIMITS FOR HARDENABILITY BAND  sAE413sH
SPECIFICATION PURPOSES -
%C % Mn % Si % Ni %GCr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.32/0.38 | 0.60/1.00| 0.15/0.35 -- 0.75/1.20 10.15/0.25
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 a4 SURFACE MILD
6 55 45 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
; 2‘31 ig 05 1 1.5 2 25 3 3.5 a center | QUENCH
T T T I T T T 1 T
1 2 a SURFACE MILD
9 52 38 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 51 36 0.5 1 1.5 2 25 3 3.5 CENTER | CUENCH
1M 50 24
12 49 33 65
13 48 32 w 50__‘
14 47 31 R e e
15 46 30 & 55
16 45 30 o ~
2 50 ~—
18 44 29 w —-—
20 42 28 8 4s ~~
22 41 27 < A - —
N
24 40 27 40 —
3 A -
26 39 27 ';
28 38 26 x % e
30 38 26 o .
32 37 26 x 30
HEAT TREATING 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 forged or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPROX. DI&. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 20 SURFAC MILD
20730 60 90 3/4 RADIUS FROM CENTER| WATER
- HRC 20 30 40 50 60 80 100 CENTER QUENCH
J° DISTANCE T T T T T T T 7T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
155 gg ga 10 20 30 40 50 60 CENTER QUENCH
: 57 49 o5 ——F - - — ———
7 56 48 —1— - - ]
9 56 46 w
n 55 42 =
13 53 39 3
15 52 37 s
(72}
20 49 32 W
25 %5 36 3
30 43 28 g
35 41 27 3
o
40 40 27 z
45 39 26 8
S0 37 26 3
HEAT TREATING TEMPERATURES
*NORMALIZE 870 °C
AUSTENITIZE 845 °C 20

* For forged or rolled specimens only

3 5 7

9 N 1315 20

25

30

35 40

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 29—UNS H41350—HARDENABILITY BAND—SAE 4135H
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HARDNESS LIMITS FOR UNS H41370 HARDENABILITY BAND  SAE4137H
SPECIFICATION PURPOSES
[} [-) o, H o, H o, Ly
"J" DISTANCE HRC % C JoMn % Si %o Ni Yo Cr %o Mo
o [ max. [ min, 0.34/0.41 [0.60/1.00 | 0.15/0.35 | --  ]0.75/1.20 {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 SURFACE WILD
6 57 48 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 56 45 05 1 1.5 2 2.5 3 3.5 a cenTer | QUENCH
8 55 43 T T T T T T T T T
1 2 3 SURFACE wILD
9 5% 40 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 54 39 0.5 1 1.5 2 25 3 3.5 cenTer | QUENCH
1M £3 37
12 52 36 &3
13 51 35 w 60
14 50 34 g
15 49 33 » 55 —
16 48 33 o =
a =
18 46 32 w — B —
20 45 31 g 45 S ———
22 44 30 < - —
24 43 30 _"_, 40 NS
26 42 30 5 .. =
28 42 29 X —~
30 41 29 o
32 41 29 30
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 g Mo 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. DI. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ON PURPOSES 5073 someack |, 5
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T I I I T 1 I
MILLIMETERS || MAX. MIN. 20 40 so 80 100 SURFAG —
1.5 59 52 15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  OIL
3 59 51 10 20 30 40 50 60 75 CeNTEq | QUENCH
5 58 S0 65 - —
7 58 49
60
11 56 45 <
5
13 55 42 %> = —
o
15 55 39 " 50 < ~—
20 52 35 w S S D p—— S E
25 48 33 5 a5 <
30 46 31 < N
35 44 30 ~, 40 N\ —
o - =
40 43 29 z 35 —
45 42 29 b —— ]
HEAT TREATING TEMPERATURES 25 E
*NORMALIZE 870 °C
AUSTENITIZE 845 °C 20
3 5 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
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HARDNESS LIMITS FOR UNS H41400 HARDENABILITY BAND SAE 4140H
SPECIFICATION PURPOSES .
% C % Mn %Si % Ni % GCr % Mo
"J" DISTANCE HRC
SIXTEENTHS 0.37/0.44 |0.65/1.10 | 0.15/0.35 -- 0.75/1.20] 0.15/0.25
MIN
OF AN _INCH MAX. IN.
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 Lo
6 58 50 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 58 48 0.5 1 1.5 2 25 3 3.5 4 center | QUENCH
8 57 47 T T T T T I T T T
1 2 4 SURFACE MILD
9 57 44 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 56 42 0.5 1 1.5 2 2.5 3 3.5 cenTeR | QUENCH
11 56 40
12 55 39 o3
13 55 38 w 60
14 54 37 a ~—
15 54 36 S 55 —
16 53 35 o
2 50 ———
18 52 34 i ~
20 51 33 9o 45 NG
22 49 33 E N
24 48 32 4 40 N
- - P
26 47 32 ‘;‘ —~
28 46 31 x 3
30 45 31 o
32 44 30 ® 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 @ Mo 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
HARDNES 5 LlMlTS FOR APPROX. DiA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 25 SURFAQE MILD
20,30 60 90 3/4 RADIUS FROM CEN WATER
Wwon HRC 20 30 40 50 60 80 100 CENTE QUENCH
J" DISTANCE T T 1T T T T T 7 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQ MILD
15 30 45 60 75 90 3/4 RADIUS FROM CEN olL
‘35 gg gg 10 20 30 40 50 60 75 CENTE QUENCH
5 60 52 o —
7 59 5
9 59 50 w
n 58 48 g
13 57 46 2
15 57 43 »
38 i
20 55 2z
25 JJ 35 g
30 51 33 3
35 49 32 4
-l
w
40 48 32 2
45 46 31 8
50 45 30 3
HEAT TREATING TEMPERATURES
*NORMALIZE 870 °C .
AUSTENITIZE 845 °C 20b

#* For forged or rolled specimens only

3 6 79

n 13 15 20 25 30 35
BISTANCE FROM QUENCHED END - MILLIMETERS

40

FIGURE 31—UNS H41400—HARDENABILITY BAND—4140H
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HARDNESS LIMITS FOR UNS H41420 HARDENABILITY BAND  sAea142d
SPECIFICATION PURPOSES
-7 o, (-} H o, H o, o,
“J" DISTANGE HRC % C %o Mn % Si %o Nii Yo Cr %o Mo
SIXTEENTHS - _
OF AN INCH MAX. MIN. 0.39/0.46 | 0.65/1.10| 0.15/0.35 0.75/1.20 {0.15/0.35
1 62 55
2 62 55
3 62 54
4 61 53
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 61 53 2 a4 SURFACE MILD
6 61 52 ) 2 3 4 3/4 RADIUS FROM CENTER WATER
7 60 51 05 1 1.5 2 25 3 3.5 a CENTER | JUENCH
8 60 50 T T T T T T I T T
1 2 3 4 SURFACE MILD
9 60 49 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 59 47 0.5 1 1.5 2 2.5 3 3.5 cenTer | CUENCH
11 £Q 46
12 58 44 o3
13 58 42 w 60 —]
14 57 41 g
15 57 40 @ 55 —
16 56 39 o —
18 55 37 u ~
20 54 36 S a5 ~
22 53 35 < N
24 53 34 a0
2 ==
26 52 34 z 35 ——
28 51 34 3
30 51 33 e
32 50 33 30
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600°F 20
AUSTENITIZE 1550°F 2 4 6 W(V10 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
HARDNESEP LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION iN ROUND QUENCH
SPECIFICAT|ION PURPOSES LS8 SURFAPE MILD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T T T )| I T I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFALE
1.5 62 55 15 30 45 60 75 90 3/4 RADIUS FROM CENTER
é 62 54 10 20 30 40 50 60 75 CENTHR
5 62 54 65
7 62 53 —-F
60 -
9 61 52 w — e
1" 61 51 T = —
13 60 49 7 - - —t— — —]
4 P—
15 60 48 @ 50 ~. —
20 58 43 w " = -
25 56 39— o = -
30 55 36 g o
35 53 35 -, 40 -
d -1 ~C —
45 51 33 é ==
50 S0 33 € 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 END - MILLIMETERS

FIGURE 32—UNS H41420—HARDENABILITY BAND—SAE 4142H
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HARDNESS LIMITS FOR UNS H41450 HARDENABILITY BAND  SAE414sH
SPECIFICATION PURPOSES
o, o, o, H 0, H o, L)
" DISTANCE HRC % C Yo Mn % Si /o Ni % GCr % Mo
SIXTEENTHS -
OF AN INCH MAX. 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 Lo
6 61 53 [ 2 3 4 3/4 RADIUS FROM CENTER WATER
7 61 52 05 1 1.5 2 25 3 35 4 CENTER | QUENCH
8 61 52 T T T T T T I ) T
) 2 3 a SURFACE | . o
9 60 51 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
10 60 50 0.5 ) 1.5 2 2.5 3 3.5 CenTER | JUENCH
IR} a0 49
12 59 48 s : i
1
13 59 46 w 60 —
14 59 45 a
15 58 43 3 55 —t
16 58 42 o ~_
2 s0 =
18 57 40 u -
20 57 38 3 4 ~E
22 56 37 ; S
24 55 36 340 ~
26 55 35 o
28 55 35 x 3
30 55 34 o
32 54 34 € 30
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 BL'10 12 14 16 18 20 22 24 26| 28 30 32
#* For forqu or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESSH LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT[ION PURPOSES 5075 surrFafE Lo
RG 20'30 60 50 3/4 RADIUS FROM CETER| WATER
"J" DISTANCE 20 30 40 50 60 80 100 CenTeR QUENCH
I 1 T T 1 T 1 1 I 1
MILLIMETERS MAX. MIN. 20 40 60 o 00 sonake —
1.5 63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
3 63 55 10 20 30 40 50 60 75 CENTER QUENCH
5 63 55 -
7 62 54 63
9 62 53 w SO
N 61 52 2
13 61 51 8 35 ~— - e
15 60 50 o -
g 50 ‘d?\
20 59 47 w N S S S ~—
25 58 L4 oa5 = <~ —
30 57 39 < = — e i——
35 56 37 T a0 ~ —
o - ~— o
40 55 35 A —f——f——— = =
a5 55 34 X —
50 55 34 e 30 -
HEAT TREATING TEMPERATURES i:__:
*NORMALIZE 870°C 23
AUSTENITIZE 845 °C 20
3 5 7 9 111315 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 SsAE4147H
SPECIFICATION PURPOSES
o, L) o, H o, H o, [
" DISTANCE HRC % C % Mn % Si %o Ni % Cr % Mo
X e [ max. T M. 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
4 64 56
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 63 55 2 a SURFACE MILD
6 63 55 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 63 55 05 1 1.5 2 2.5 3 3.5 4 CENTER | JUENCH
8 63 54 I T T T T T T 1 T
) 2 3 4 SURFACE iLD
9 63 54 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 62 53 0.5 ) 1.5 2 2.5 3 3.5 cEnTER | QUENCH
1 A2 82
12 62 51 65
13 61 49 w 60
14 61 48 2
15 60 46 @ 55
16 60 45 %) —
& 50 <
18 59 42 w
20 59 40 S 45 —~
@
22 58 39 < NS
24 57 38 L 40
26 57 37 w
28 57 37 x 3
30 56 37 o
32 56 36 * 30
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 9.0 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
HARDNES$ LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATJON PURPOSES 50075 swrade | o
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTE QUENCH
T 1 I I 1 I I I I
MILLIMETERS || MAX. MIN. 2o a0 0 8 00 EIZY,
1.5 64 57 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
3 64 57 1020 30 40 50 60 75 CENTER | QUENCH
5 64 56 65 + - ——
7 64 55 = =
9 63 S5 w 60 Z -
n 63 55 2 .
13 63 54 @ 4= ~
15 o
63 53 2 50 S =
20 62 50 w == N —
25 60 45 o%5 g - —— E——
30 59 42 < e =
35 s8 39 T 40 ~— =
- - —
w —t———
40 57 37 2 35 — —
45 57 36 S
50 56 36 € 30 —— =
HEAT TREATING TEMPERATURES 2 —
*NORMALIZE 870 °C 3
AUSTENITIZE 845 °C 20
3 5 7 9 1 1315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE 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

41-

HARDNESS LIMITS FOR UNS H41500 HARDENABILITY BAND  SAE4150H
SPECIFICATION PURPOSES
%C %Mn %Si % Ni %Cr % 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 MAX. MIN.
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
S 65 58 2 a SURFACE MILD
6 65 57 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
; 22 2(75 05 1 1.5 2 25 3 3.5 4 CENTER | CUENCH
T I T T T T T T T
1 2 a SURFACE wILD
9 64 56 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 64 55 0.5 1 1.5 2 2.5 3 3.5 cenTer | QUENCH
11 6% 54 o5 3 !
12 63 53 ‘x;
13 63 51 w 60
14 62 50 x —
15 62 48 & 55
16 62 47 o =
2 s0
18 61 45 w N
20 60 43 g 45
22 59 4] < ~
24 59 40 5 40
26 58 39 5
28 58 38 x
30 58 38 <]
32 58 38 ® 30
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1600 °F 20
AUSTENITIZE 1550°F 2 4 6 BN10 12 14 16 18 20 22 24 26| 28 30 32
*For forged or qolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNES 5 L'MITS FOR APPROX- DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATJON PURPOSES 5075 SURFAGE LD
HRC 20 30 60 90 3/4 RADIUS FROM CENTER QV‘IJAETNECRH
"J" DISTANCE 20 30 40 50 60 80 100 CENTER
1 T T 1 )| 1 1 T 1
MILLIMETERS MAX. MIN. 20 a0 o 20 00 sunrade -
1.5 65 59 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oIL
3 65 59 10 20 30 40 50 60 75 CeENTER | QUENCH
5 65 58
7 65 58 65 ——
—
9 65 57 w e - e
n 65 57 2 -
13 65 56 Q55 ~ ——]
15 64 55 © —
»n 50 N ,
20 63 51 ] ~ —— 1
25 (Y4 47 S 45 S~ N S———
30 61 44 < ~—
x
35 60 41 3 40 —— R
59 39 m —
40 ]
45 58 38 3 —
5
[o] 58 38 210
HEAT TREATING TEMPERATURES 3
*NORMALIZE 870 °C 25
AUSTENITIZE 845 °C
20—"3%5 7 9 1315 20 25 30 35 20 a5 50
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HARDNESS LIMITS FOR UNS H41610 HARDENABILITY BAND  saAe4i61H
SPECIFICATION PURPOSES
— % C % Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
SIXTEENTHS 0.55/0.65 | 0.65/1.10| 0.15/0.35 -- 0.65/0.95 [0.25/0.35
OF AN INCH MAX. MIN. / /0.3
1 65 60
2 65 60
3 65 60
4 65 60
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. LOCATION IN ROUND QUENCH
5 65 60 2 4 SURFACE MILD
6 gg gg 1 2 3 4 3/4 RADIUS FROM CENTER WATECR
7 . enTer | CQUENCH
8 65 60 ° 51 ' T ‘ 51 21 £ ? 3’1 315 T 41 <
1 2 3 4 SURFACE MILD
9 65 59 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 65 59 0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
1M A5 59 T T T
12 64 59 e
13 64 58 w 60 —
14 64 58 <
15 64 57 & ss e
16 64 56 o ~
& 50 ~—
18 64 55 w
20 63 53 3 s ~
[+ 4 S
22 63 50 < =
24 63 48 j 40
26 63 45 H
28 63 43 x
30 63 42 o
32 63 41 & 30
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600 °F 20
AUSTENITIZE 1550°F 2 4 6 8.M0 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
HARDNES 3 LIM‘TS FOR APPROX."OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUN QUENCH
SPECIFICATION PURPOSES 3N SURFACE MILD
20-30 60 90 3/4 RADIUS FROM CENTER| WATER
“J" DISTANCE HRC 20 30 40 50 60 80 100 CENTHR QUENCH
I I I 1 T T I T I
MILLIMETERS MAX MIN. 20 40 60 80 100 SURFACE MILD
15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘55 gg gg 10 20 30 40 50 60 75 CENTER QUENCH
5 65 60 65 +— —
7 65 60
60T T —
9 65 60 b = TS
n 65 60 S 55 — -
13 65 60 3 B S S—
15 65 60 @ 50
65 Y i B——— —
30 63 53 g
35 63 50 440
o B - -
40 63 46 z35 — -
45 63 43 8 — 4
50 63 41 c 30 - -
HEAT TREATING TEMPERATURES 25 B
*NORMALIZE 870 °C -
AUSTENITIZE 845 °C 20
3 5 7 9 11 13 15 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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HARDNESS LIMITS FOR UNS H43200 HARDENABILITY BAND SAE 4320H
SPECIFICATION PURPOSES
— %C % Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
g‘;“;ﬁf{mﬁ MAX. MIN. 0.17/0.23| 0.40/0.70| 0.15/0.35| 1.55/2.00] 0.35/0.65/ 0.20/0.30
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 4 SURFACE MILD
6 38 27 1 2 3 a 3/4 RADIUS FROM CENTER WATER
7 36 25 05 1 1.5 2 25 3 3.5 4 center | QUENCH
8 34 23 T T T T T T I T T
1 2 4 SURFACE MILD
9 33 22 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 31 21 0.5 1 1.5 2 2.5 3 3.5 cENTER | QUENCH
n 30 20 —
12 29 20 b
13 28 -- w 60
14 27 -- q
15 27 - & 55
16 26 - o
9 50
18 25 -- w
20 25 -- o 45 N
22 24 -- E —
- N,
24 24 4 40 A
26 24 -- ¥ N N
28 24 -- 2 X o~
30 24 -- o —~
32 24 -- ® 30 .
AN —
HEAT TREATING TEMPERATURES 25 \\‘
*NORMALIZE 1700 °F 2 e
AUSTENITIZE 1700 °F 2 4 6 8(N10 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
HARDNESPH LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 5075 surade | o
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
an DISTANCE HRC 20 30 4? 50 GO] 80 100 CENTE QUENCH
T T )| 1 1 I T 1
MILLIMETERS | MAX. MIN. e e 5 oo soreade | oo
1.5 48 41 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER|  OIL
3 a7 ) 1020 30 40 50 60 75 cenTeR | QUENCH
5 45 35 65 = — — 1
7 42 30 — EN— - -
9 39 27 M - —
n 36 25 3 .
13 34 23 @ -
1 3
5 32 22 p 50
20 28 - C I o s S e
25 ——26 == S48 e - -
30 25 -- < ) SO ——
35 25 - = 40 ]
> o NG N\, .
40 4 -- $ a5 e
45 24 -- N X N —
50 24 - S 10 X ~— —
N —
HEAT TREATING TEMPERATURES 25 — ]
*NORMALIZE 925 °C — T ]
AUSTENITIZE 925 °C 20 e 1
3 5 7 9 1N 1315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 37—UNS H43200—HARDENABILITY BAND—SAE 4320H
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HARDNESS LIMITS FOR UNS H43400 HARDENABILITY BAND  SAE434on
SPECIFICATION PURPOSES
%C % Mn % Si % Ni %GCr % Mo
"J" DISTANCE HRC
SIXTEENTHS 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 MAX. MIN.
1 60 53
2 60 53
3 60 53
a 60 53
- APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 60 53 2 a4 SURFACE MILD
6 28 2§ 1 2 3 4 3/4 RADIUS FROM CENTER OWATER
7 - ENTER UENCH
8 60 52 o} 5I 1 r 1 5I 2 . 2.[5 3l 3]5 . 41 CEN
— 1 2 3 SURFACE MILD
9 60 52 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 60 52 0.5 1 1.5 2 25 3 3.5 centTer | QUENCH
11 £Q [~ — o
12 59 51 85
13 59 50 w 60
14 58 49 2
15 58 49 @ 55
16 58 48 o —
— a so —
18 58 47 u
20 57 46 2 45
22 57 45 <
24 57 44 ¥ 40
26 57 43 H
28 56 42 x 3
30 56 41 o
32 56 40 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 [olled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNES s L'MlTs FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND| QUENCH
SPECIFICAT|ION PURPOSES 56 75 SURFAE Lo
20" 30 60 20 3/4 RADIUS FROM CENTER QVLAETNECRH
"J" DISTANCE HRC 20 30 40 50 60 80 10 CENTER
H I I T 1 T T 1
MILLIMETERS | MaAX. MIN. P sorrabe | o
1.% 60 53 15 30 as 60 75 90 3/4 RADIUS FROM CENTER . o
5 60 53 10 20 30 40 50 60 75 VENC
5 60 53 -
7 60 53 63 1
9 60 53 w O - =
11 60 53 3 By
13 60 52 o 55
15 60 52 LS el S it
» 50—
20 59 50 Q - 1
25 o8 40 [~ S S e s gy
30 58 46 < [T 1-r-
35 57 44 j 40
T S i
40 57 43 .
45 56 42 S
50 S6 40 g 10
HEAT TREATING TEMPERATURES B
*NORMALIZE 870 °C 25 —
AUSTENITIZE 845 °C 20
*For forged or rolled specimens only 35 7 9 11315 20 25 30 35 40 45 50
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
°/ o, [ H o, H o, [-)
" DISTANGE HRC o C Yo Mn % Si %o Ni %o Gr % Mo
ey | max. MIN. 0.37/0.44 (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
4 60 53
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 60 53 2 a SURFACE MILD
6 gg 23 1 2 3 a 3/4 RADIUS FROM CENTER QW:TE(;R
7 3 . CENTER UENCH
8 €0 53 o s.I ! 52 2.? 335 ‘
1 2 SURFACE MILD
9 60 53 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 60 53 0.5 1 1.5 2 2.5 3 3.5) cenTer | CUENCH
B 60 53 et
12 60 52 65
13 60 52 w 60
14 59 52 g
15 59 52 o 55
16 59 51 o
2 50
18 58 51 w
20 58 50 2 45
22 58 49 <
24 57 48 5 40
w
26 57 47 5 .
28 57 46 X
30 57 45 o
32 57 44 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[rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNES[S LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUN QUENCH
SPECIFICATIION PURPOSES 5075 SURFACE LD
WRG 20 30 60 20 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE 20 30 40 50 60 80 100 cenTaR QUENCH
I )| 1 T 1 T 1 I
MILLIMETERS MAX. MIN. 20 %6 &0 P oo sorke ",
1.5 60 53 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| OIL
3 60 53 1020 30 40 50 60 75 CENT{R | QUENCH
5 60 53 B p——
7 60 53 6% e e e
9 60 53 w =T — . i
N 60 53 2 = =
13 60 53 g 5S —
15 60 53 o ———
@ 50 -
20 60 52 g - e ]
25 59 51 G 45 = == —S—
30 58 50 z e
35 58 49 Z 40 -
'} -
40 57 47 % s -
45 57 46 x
50 57 44 2 10
HEAT TREATING TEMPERATURES -
*NORMALIZE 870 °C 25
AUSTENITIZE 845 °C 20
3 5 7 9 1 1315 20 25 30 35 40 45 50

#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 39—UNS H43406—HARDENABILITY BAND—SAE E4340H
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HARDNESS LIMITS FOR UNS H46200 HARDENABILITY BAND  saEeas204
SPECIFICATION PURPOSES .
— % C %Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
gl;(‘;ﬁEwg:’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 a4 SURFACE MILD
6 31 -- 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 29 - 0.5 1 1.5 2 2.5 3 3.5 4 CENTER | QUENCH
8 27 -- T—T T ) E— T  E— T
; P 3 " SURFACE MILD
9 26 -- 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oL
10 ?j -- 0.5 1 1.5 2 2.5 3 3.5 CENTER | QUENCH
1 %
65
12 23 -
13 22 -- w 60
14 22 - g
15 22 -- » 55
16 21 -- o
a2 50
18 21 -- w
20 20 -- 2 as
22 -- -- < G
24 -- - 2 40 X
o .
26 ;‘ 35 . N
28 x N\
30 § ¥ N\
32 30 X -
‘\ .
HEAT TREATING TEMPERATURES 25 \
*NORMALIZE 1700 °F 20 N —
AUSTENITIZE 1700°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|
HARDNESEP LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOCATION IN ROUN QUENCH
SPECIFICATION PURPOSES AL SURFACE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
HRC
“J" DISTANCE [ 2[0 LSO[ 4(1) I.')O IGOI jo : 100 CENTHR
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFA
1.5 48 41 s 30 45 60 75 90 3/4 RADIUS FROM CE
5 46 37 10 20 30 40 50 60 75 CENT
5 42 28 65 —+
7 37 23 st S —
60} —
9 33 - “ - ——— —
n 30 - a2 55 - —r— o —
13 27 - a - — — I
o o e A —————
18 % -~ »n 50— — -
7, A o e s s - B m——
20 23 -- v 45'T‘_ e Sl wohi Sl
25 22 - g —— PR SN SN S— .
30 21 -- < “”"”\(»_ s e
35 - - 5 4O INT—Y o ———
o EE N S S———
S A -
:g 5 35 \“ A}
50 g 30 \ N = -
- SO
HEAT TREATING TEMPERATURES 25 o B —
—
*NORMALIZE 925 °C iy =
AUSTENITIZE 925 °C = >
35 7 9 11 1315 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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HARDNESS LIMITS FOR UNS H47180 HARDENABILITY BAND SAE 4718H
SPECIFICATION PURPOSES
"J" DISTANCE HRC % C %Mn % Si % Ni %Cr % Mo
e [ max. MIN. 0.15/0.21 | 0.60/0.95 | 0.15/0.35| 0.85/1.25| 0.30/0.60{0.30/0.40
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 WILD
6 37 27 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 35 25 05 1 1.5 2 2.5 3 3.5 a CEnTER | CUENCH
8 33 24 T T T T T T I T T
1 2 4 SURFACE MILD
9 32 23 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER olaLL
10 31 22 0.5 1 1.5 2 2.5 3 3.5 CENTER QUENCH
" 36 22 S ——
65
12 29 21
13 29 21 w 60
14 28 21 g
15 27 20 a 55
16 27 20 o
a s0
18 27 -- w
20 26 -- 2 45 —
22 26 - 2 -
24 25 - 4 40 Y
26 @ S
28 2 - g 3 NS
30 24 -- o AV
32 24 - « 30 ‘\\
HEAT TREATING TEMPERATURES 25
*NORMALIZE 1700 °F 20 1 ~— 1
AUSTENITIZE 1700 °F 2 4 6 8.10 12 14 1 18 20 22 24 26 28 30 32
#*For forged or|rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS L|M|Ts FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN RO:ND QUENCH
SPECIFICATION PURPOSES o SURFAgE MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
won HRC 20 30 40 50 60 80 100 CENTER QUENCH
J" DISTANCE T T T T T T 1 I I
MILLIMETERS MAX. MIN. 206 40 60 80 100 SURFAGE MILD
47 40 15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  OIL
155 47 40 1020 30 40 50 60 75 CENTER | QUENCH
5 45 37, 65
7 42 31
60
9 38 28 w
1 35 25 g 55
13 33 23 3
15 32 22 " 50
20 29 21 W
25 27 26 2-45
30 26 - S
35 26 - » 40 = Y
w N
40 25 - 235 Y NS
45 25 - o X ~
50 24 - €30 - ~
S
HEAT TREATING TEMPERATURES 28 —~ ——
———
#*NORMALIZE 925 °C }
o 1
AUSTENITIZE ® T — -
STE 925°¢ 2035 79535 20 25 30 35 40 45 50

#* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 41—UNS H47180—HARDENABILITY BAND—SAE 4718H
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HARDNESS LIMITS FOR UNS H47200 HARDENABILITY BAND sae4720H
SPECIFICATION PURPOSES
" DISTANCE HRC %C %Mn % Si % Ni %GCr % Mo
ey [ max. | win. 0.17/0.23 | 0.45/0.75 | 0.15/0.35 | 0.85/1.25 | 0.30/0.60| 0.15/0.25
1 48 41
2 47 39
3 43 31
4 39 27
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 35 23 2 a SURFACE MILD
6 32 21 ] 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 29 - 0.5 1 1.5 2 2.5 3 3.5 4 CEnTER | QUENCH
8 28 -- T T T T T T T T T
1 2 a SURFACE wILD
9 27 -- 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 26 -- 0.5 1 1.5 2 2.5 3 3.5 CENTER | JUENCH
11 25
12 24 -- 65
13 24 -- w 60
14 23 -- 3
15 23 -- 3 55
16 22 -- o
2 50
18 21 -- Q
20 21 - S 45 N
22 21 -- < .
- \
24 20 IPNES \
26 -- - S
-- -- X
32 - -- ® 30 ‘\\ -
\ P
HEAT TREATING TEMPERATURES 25 N -
*NORMALIZE 1700 °F 20 = —
AUSTENITIZE 1700 °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 L|M|Ts FOR APPROX. DYA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES 209 SURFAGE MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
) . 1 T 1 1 1 1 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAQE MILD
8 1 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘55 47 19 10 20 30 40 50 60 75 ceENTER | QUENCH
5 43 30, 65
7 38 25
60
9 33 22 w
n 30 20 3 55
13 28 - o
15 27 - «» 50
(73
20 24 - 2 . =
25 73 = g S —
30 22 - x
35 21 - L% a\
o X
\
pt: 2| = % > EERE
50 €30 =
AN
\
HEAT TREATING TEMPERATURES 25 N P~
*NORMALIZE 925°C = —
A T *
USTENITIZE 925°C 2035 79 315 20 25 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  sAe4sisH
SPECIFICATION PURPOSES
% C %Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC
gi;("er‘EmTél-:‘s MAX. MIN. 0.12/0.18 1 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 22 0.5 1 1.5 2 25 3 3.5 4 center | QUENCH
8 35 21 T T T T T  — T T
1 2 4 SURFACE MILD
9 33 20 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 31 -- 0.5 1 1.5 2 25 3 3.5 cenTer | JUENCH
N 30
12 29 -- s
13 28 -- w 60
14 28 -- I
15 27 -- @ 55
16 27 -- o
2 50
18 26 -- w
20 25 - e 45
22 24 -- < —
24 24 - S a0 NG
4 N
26 24 - : - NS
28 23 - x> N ~
30 23 - bes A NS
32 23 - ® 30 - N
AN o —
HEAT TREATING TEMPERATURES 25 X —t——
#NORMALIZE 1700 °F 20 — % !
AUSTENITIZE 1550°F 2 4 6 8.0 12 14 1 18 20 22 24 26| 28 30 32
*For forged or folled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESB LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES = SURFAPE MILD
20. 30 60 90 3/4 RADIUS FROM CENTER QmAETNE&
HRC
" " DISTANCE - 210 l30l 4? l50 1 eo1 elo l 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAEE MILD
45 15 30 45 60 75 90 3/4 RADIUS FROM CENTER oL
‘35 45 gg 020 30 40 50 60 75 centdr | QUENCH
5 44 33 esI+—+—F+—+H—+—F+++—F—"F——F—— e B m—
7 42 28 i) S— ]
60—+ — —— —+—
9 40 25 w — — T - -
1 37 22 < 55 e
13 35 20 @ i e R
15 32 - o 50 —
[72]
20 29 - O = o i A =
25 r44 i x
30 26 - 5
35 25 - » 40 -
w N
40 24 - z35 - — ——
45 24 - o - ™ g
50 23 - €30 N S e
- - -
HEAT TREATING TEMPERATURES 25 N\ E
x —
*NORMALIZE 925 °C ~ 1 —
AUSTENITIZE 845 °C 20 1
3 5 7 9 1N 1315 20 25 30 35 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  sAessi7H
SPECIFICATION PURPOSES
L) L) (- H [-) H [-) [
" DISTANCE HRC % C YoMn % Si % Ni %Cr % Mo
SI:XEE{:J’%P:{S MAX. MIN. 0.14/0.20 | 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 a4 SURFACE MILD
6 ‘;é g; 1 2 3 a4 3/4 RADIUS FROM CENTER o\m:LEc!;
7 . . a CENTER
8 37 23 osl ‘1 15I zI 215 3’ 515 1 :
1 2 4 SURFACE MILD
9 35 22 05 1 1.5 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 CENTER | QUENCH
1 32 20 e
12 31 20 3
13 30 -- w 60
14 29 -- 2
15 28 -- @ 55
16 28 - o
2 50
18 27 -- W
20 26 == 2 45
22 25 - < ~
24 25 - 4 40 N
-4 - S\
26 25 -- H N ~
28 25 - x> N =
30 24 -- ° -
32 24 -- 30 -
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE 1700 °F 2 S i
AUSTENITIZE 1550 °F 2 4 6 8\ M0 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. DM. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ON PURPOSES 20 &4 SURFAC MILD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
w HRC 20 30 40 50 60 80 100 CENTER] QUENCH
J" DISTANCE T 1T - I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
15 30 as 60 75 90 3/4 RADIUS FROM CENTER|  OIL
155 g gg 10 20 30 40 50 60 75 CENTER| | QUENCH
5 45 35 65 ———
7 44 31 — s el I S—
60 —
9 42 28 “ . —
1" 39 25 I 55 - —
13 37 23 0 —
13 el 2 50
(7]
20 3 - P e e e I E—
25 —28 o = —]
30 27 -- ] =
35 % - j 40 AN -
w —
40 25 - Z 35 \C ~ -
45 25 td 8 \x \\
50 25 - ® 30 NG
HEAT TREATING TEMPERATURES 25 N\ — — B
*NORMALIZE 925 °C - 5}
AUSTENITIZE 845 °C 20 1
35 7 9 1N 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  sAE4s20H
SPECIFICATION PURPOSES
— % C % Mn % Si % Ni %Cr % Mo
J" DISTANCE HRC
gl;(‘;iEmTc!:‘S MAX MIN. 0.17/0.23|0.40/0.80] 0.15/0.35| 3.20/3.80 -- 0.20/0.30
) 48 a1
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 a SURFACE MILD
6 2; gé 1 2 3 a4 3/4 RADIUS FROM CENTER omruec:
7 . 3 . CENTER
o 40 27 0.5 11151 2 25 3 35 9
) 2 4 SURFACE LD
9 39 26 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 37 25 0.5 ) 1.5 2 2.5 3 3.5 cenTer | QUENCH
‘ l 26 24
65
12 35 23
13 34 22 w 60
14 33 22 a
15 32 21 -1
16 31 21 o
a 50
18 29 20 §
20 28 20 S 45 ~—
22 28 -- < -
- N
24 27 4 40 ~— =
26 27 -- g N
28 26 == g 35 \\\ —~ S
30 26 -- o N
32 25 -- * 30 T
HEAT TREATING TEMPERATURES 25 —>
*NORMALIZE 1700°F 20
AUSTENITIZE 1550°F 2 4 6 @.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
HARDNESH LIMITS FOR APPROX, DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND| QUENCH
SPECIFICAT|ION PURPOSES 50,75 SURFAE LD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1 1 T T I T N T T
MILLIMETERS MAX MIN. 20 a0 60 a0 00 SURFAbE o
1.5 48 41 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
3 48 40 0 20 30 40 50 60 QUENCH
5 48 39 65 — -
7 46 36. i - -
9 45 32 w %
n 43 29 =
13 40 27 o 55
15 39 25 I
wn 50
20 35 22 w
25 32 21 Q 45
30 29 20 %
35 28 -- * 40
@
40 27 - v
a5 26 - 23
S0 26 -~ € 30
HEAT TREATING TEMPERATURES = K
#*NORMALIZE 925 °C 2 e
AUSTENITIZE 845°C 2
O35 79 n31s 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 45—UNS H48200—HARDENABILITY BAND—SAE 4820H
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NS H5
e onEeS LTS FOR unswsosr  HARDENABILITY BAND  SAE 50840H
SPECIFICATION PURPOSES
. % C %Mn % Si % Ni %Cr % Mo % B
"J" DISTANC HRC
SIXTEENTS [ wax. MIN. 0.37/0.44 | 0.65/1.10 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 50 2 a4 SURFACE MILD
6 58 48 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 57 44 0.5 1 1.5 2 2.5 3 3.5 a cenTer | QUENCH
8 57 39 T T T ) S— T I T T
1 2 3 4 SURFACE MILD
9 56 34 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 55 31 0.5 ) 225 3 3.5 CENTER | CUENCH
2 50| % =
13 49 27 w 60
14 47 26 g —~
15 44 25 ® 55 B
16 41 25 o _—— N
o s0 ~; \;
18 38 23 w - N
20 36 21 Q as A -
- \ N
A ERENE \ \
:‘l 40 C N
26 33 - H ¢ ~
28 32 - 5 35 -
30 30 .- ) N\
32 29 _— & 30 N
HEAT TREATING TEMPERATURES 25 ~
*NORMALIZE 1600 °F e
AUSTENITIZE 1550°F 20 2 4 6 8V 10 12 14 16 18 20 22 24 26|28 30 32
*For forged or rplied specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS) L'MITS FOR APPROX, DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICAT|ON PURPOSES 5075 SURFACH Lo
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER| QUEN
T T T T 1 T I 1 T 1
MILLIMETERS MAX. MIN. 20 a0 60 50 100 SURFACH o
1.5 60 53 15 30 45 60 75 90 3/4 RADIUS FROM CENTIER|  OIL
3 60 53 10 20 30 40 so 60 75 CENTER QUENCH
5 60 52 &5 - -
7 5 L e
6 o
9 59 49 w °° =
(R} 58 44 L 5 Lo
13 57 38 @ o~ ——]
15 -
] m | ey
20 50 27 o . \\\ B e i
25 43 24 8 45 N —+ —
30 37 22 < \ > - —
35 35 -- -, 40 . \\\ =
= - Sy
YR = :
- £ —— ]
so 30 == 2 30 \\\ -
SO 4
HEAT TREATING TEMPERATURES ~ .
*NORMAL IZE 870 °c i e
AUSTENITIZE 845°C 20 ~
3 57 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 sAeso0B44H
SPECIFICATION PURPOSES
"% DISTANCE HRC %C %Mn % Si % Ni %Cr % Mo % B
(S)?IXEEKB‘:!S 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 Lo
6 61 52 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 60 48 05 1 1.5 2 25 3 3.5 a CENTER | QUENCH
8 60 43 T T T I T T T T T
1 2 4 SURFACE MILD
9 59 38 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 58 34 0.5 1 1.5 2 2.5 3 3.5 center | QUENCH
1 57 31 =5 ;
12 56 30 —
13 54 29 w 60
14 52 29 g N
15 50 28 » 55 ~
16 48 27 o —— ~
2 50 . ™~
18 44 26 w X,
20 40 24 8 45 N ~
22 38 23 < = N
24 37 21 7 40 .
3 X
26 36 20 H X e —
28 35 -- x
30 34 - o \\‘
32 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[rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APRROX. OIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUN( QUENCH
SPECIFICATION PURPOSES X° SURFAE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 centgr | QUENCH
1T T T 1 1 T I T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAEE MILD
1.5 63 56 15 30 a5 60 75 90 3/4 RADIUS FROM CEFTER|  OIL
3 63 56 10 20 30 40 50 60 75 CENTYR | QUENCH
5 62 58 65 —
7 62 54 P e
——
60
9 61 52 w —— g
11 61 49 L 55 - —~ e
13 60 42 ) X NC —]
15 59 36 50 — N g
a —
20 85 30 = e e N e e I e e
25 49 Z7 o A\ ~ — ]
30 42 25 g - - .
35 38 23 40 a Y S
@ - at — -
4 37 =z -
4g 35 .2.1 S 3 oS I~
50 34 - S 30 —~ —— —
~—
HEAT TREATING TEMPERATURES 25 ~— -
#*NORMALIZE 870 °C
AUSTENITIZE 845 °C 20 ——
3 57 9 1 315 20 25 30 35 40 45 50

%* For forged or rolled specimens only

DISTANGCE FROM QUENCHED END - MILLIMETERS

FIGURE 47—UNS H50441—HARDENABILITY BAND—SAE 50B44H
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HARDNESS LIMITS FOR UNS H50460 HARDENABILITY BAND  sAeso46H
SPECIFICATION PURPOSES - -
%C % Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC oy
SIXTEENTHS 0. 0.50(0.65/1.10| 0.15/0.35 -- 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 4 SURFACE MILD
6 46 27 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 gg Sg 0.5 1 1.5 2 2.5 3 3.5 4 CENTER GQUENCH
1 I 1 I 1 1 T T
8 Il 2 4 SURFACE MILD
9 34 24 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER o O'rlc'cu
10 33 24 0.5 1 1.5 2 2.5 3 3.5 CENTER UE
1 33 23
65
12 32 23
N
13 32 22 w 60 N
14 31 22 3 &
15 31 21 3 55N \C
16 30 21 o = X
2 50 X ay
18 29 20 W ‘\‘ \‘
20 28 - 8 45 ¥
22 27 -- <It “‘ ‘\‘
24 26 - j 40 \{ \“
26 25 -- . ¥ X
28 24 - b \
30 23 -- o
32 23 -- ® 30 - =
S
HEAT TREATING TEMPERATURES 25
#NORMALIZE 1600°F 20 }
AUSTENITIZE 1550°F 2 4 6 _B8. 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
HARDNES 5 L|M|Ts FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES 50.75 SURFAJE LD
20 30 60 90 3/4 RADIUS FROM CENTER WATER
"J" DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
1 L T T 1 1 1 1 1 T
MILLIMETERS | MaAX. MIN. oo <ot —
1.5 63 56 15 30 45 60 75 90 3/4 RADIUS FROM CENTER o
3 62 54 1020 30 40 50 60 75 ceEnTER | QUENCH
5 59 40 65 -
7 54 30 p— I S S
60 X
9 48 27 w -
) 39 26 4 .. X - B -
13 35 25 83 B e =+
15 X % : 50 \\ \ —— ——
20 32 22 ‘.ﬁ E — S S
25 30 20 8 a5 R VRN ———F—+F
30 29 - < \‘
35 27 - T a0 \
e} - AN -
40 26 -- z 35 \ ‘
45 24 - X e e — -
50 23 - g 30 A — T P
N e — -7
HEAT TREATING TEMPERATURES P~ i
*NORMALIZE 870 °C i —
AUSTENITIZE 845 *C 2 ; —
#For forged or rolled specimens only 3579 N335 20 25 30 35 40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 48—UNS H50460—HARDENABILITY BAND—SAE 5046H
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#For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

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

55-

UNS H50461
HARDNESS LIMITS FOR HARDENABILITY BAND SAEs0846H
SPECIFICATION PURPOSES - - -
% C %Mn % Si %Ni %Cr % Mo % B
"J" DISTANCE HRC .
.43/0. . . . -- -- X .
gl;(;ﬁEmchLS MAX. MIN. 3/0.50( 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 s 3/4 RADIUS FROM CENTER WATER
7 57 31 0.5 1 1.5 2 2.5 3 3.5 4 cenTer | QUENCH
8 56 30 T T T T T T ) E— T
) 2 a SURFACE MILD
9 54 29 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 51 28 0.5 1 1.5 2 25 3 3.5 cenTER | QUENCH
1M A:l 27
12 43 26 65
13 40 26 w 60
14 38 25 <
15 37 25 3 55 = ~C
16 36 24 o NS N
& 50 -
18 35 23 W X X
22 33 21 < {
) | N\
24 32 20 S 40 $ NC
o t
26 31 -- S Y
28 30 -- x A"
30 29 -- o \\
32 28 -- % 30
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE «1600°F 20 i
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
HARDNESS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND) QUENCH
SPECIFICAT|ION PURPOSES 2P SURFAE MILD
20" 30 60 90 3/4 RADIUS FROM CENTER| WATER
HRC
"J" DISTANCE i 2Io 1 3oI 40 50 60 slo 1 100 CENTER
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
1.5 63 56 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| oI
3 62 55 1020 30 40 50 60 75 cenTER | QUENCH
3 & - 65 = sm—
7 60 47 R S IS S —
60 — —
9 59 35 W — e
1 S8 31 < ~
13 56 29 8 PEIN — —]
(8] AN AN
15 53 28 " 50 \“ \\ =
20 42 26 Y - \‘ S i o eites seesimts
25 37 2% =45 A" X — ]
30 35 22 < Y - —
35 34 21 40 X N =
o X ~ -
z m—
40 32 - 2 35 —— ]
45 31 - (%] \\
50 29 - -] 30 i S —
S p
HEAT TREATING TEMPERATURES 25 — —
*NORMALIZE 870 °C —
AUSTENITIZE 845 °C %0
3 5 7 9 1 1315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H50501 HARDENABILITY BAND SAES50850H
SPECIFICATION PURPOSES
" " DISTANCE HRC %C % Mn % Si %Ni %Cr % Mo % B
g‘;‘m‘mc’:‘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 QUENCH
5 63 56 2 4 SURFACE MILD
6 63 55 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 62 52 05 1 15 2 25 3 3.5 4 cenTer | QUENCH
8 62 47 T T T I T T T T T
1 2 4 SURFACE MILD
9 61 42 0.5 V 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 60 37 0.5 1 1.5 2 2.5 3 3.5 cenTer | QUENCH
n 50 35
12 59 33 65
13 58 32 w 60—
14 57 31 = H
15 56 30 @ 55 —~ =
16 54 29 o NG NG
2 50 A Y N
20 47 27 o g5 “ \\\
22 44 26 s \ <
\
24 41 25 ¥ 40 \\ ~
26 39 24 W
28 38 22 g % S
30 37 21 o
32 36 20 ® 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
HARDNESS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES XA SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENFER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T 1 1 1 1 1 T 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
65 59 15 30 a5 60 75 920 3/4 RADIUS FROM CENTER|  OIL
‘55 65 59 10 20 30 40 50 60 75 CENTE QUENCH
5 65 58 65
7 64 57 —
60 ‘5—\
9 63 55 w i
" 63 52 3 55 SN
13 62 46 3 N \\\
15 61 39 2 50 “ ~
20 59 32 w a
25 54 29 e X
30 49 27 3 - —~~
35 44 26 440 ~_
40 g X
40 24 35 N
45 38 22 8 ~_
50 37 20 @ 30 —
—
HEAT TREATING TEMPERATURES 2%
*NORMALIZE 870 °C ——
o
AUSTENITIZE 845 °C 20— 5 s 5 20 25 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 SAES0Bé0H
SPECIFICATION PURPOSES
.Y %C % Mn % Si % Ni %Cr % Mo % B
J" DISTANCE HRC
g'};gﬁwc':‘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 4 SURFACE
1 MILD
6 - 59 1 2 3 4 3/4 RADIUS FROM CENTER WAITLER
; g; 2; 05 1 1.5 2 2.5 3 3.5 4 center | QUENCH
T )| T I T 1 1 T I
) 2 4 SURFACE MILD
9 65 47 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 64 42 0.5 1 1.5 2 2.5 3 3.5 cenTER | JUENCH
1 54 34 S A — — !
12 64 37 ©3
13 63 36 w 60 ~
14 63 35 2 A ~C
15 63 34 o 55 A\ ~
16 62 34 o = =
2 50 ay
18 60 33 W \ ~_
20 58 31 S 45 \\ S—
22 55 30 E \
24 53 29 2 40 N
- N
26 51 28 5 ~—
28 49 27 x 3
30 47 26 o
32 44 25 € 30 T
HEAT TREATINIG TEMPERATURES 25
#*NORMALIZE 1600 °F 20
AUSTENITIZE 1550 °F 2 4 6 €L%0 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. DVA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm [ LOCATION IN ROUND QUENCH
SPECIFICATJON PURPOSES 2044 SURFAC MILD
20\30 60 90 3/4 RADIUS FROM CENTER| WATER
- HRC 20 30 40 50 60 80 100 CENTER QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
__ 60 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
155 - 60 0 20 30 40 50 60 75 centeq | QUENCH
5 - 60 65
7 - 60 ——
w 60 \\
9 == 59 pt T
" o 57 3 55 N —~—
13 65 51 7 X\ ~
15 64 44 - 50 \ ~
53 36 = 3 P~
\
25 62 34 g as —
30 59 32 g A
35 56 30 40 N
o N
40 52 28 235 i —
45 48 27 3
50 45 25 x 30
HEAT TREATING TEMPERATURES 25 ———
*NORMALIZE 870 °C
AUSTENITIZE °Cc
845 20 35 7 9 111315 20 25 30 35 40 45 50

* For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 51—UNS H50601—HARDENABILITY BAND—SAE 50B60H
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HARDNESS LIMITS FOR UNS H51200 HARDENABILITY BAND  SAES120H
SPECIFICATION PURPOSES
— %C % Mn % Si %Ni %Cr % Mo
J" DISTANCE HRC
SIXTEENTHS 0.17/0.23§ 0.60/1.00}| 0.15/0.35 -- 0.60/1.00 --
OF AN INCH MAX. MIN.
1 48 40
2 46 34
3 41 26
4 36 23
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 33 20 2 4 SURFACE MILD
6 30 -- 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 28 =" 05 1 1.5 2 25 3 3.5 a CenTer | CUENCH
8 27 -- T T T T T T T I T
1 2 SURFACE iLD
9 25 -- 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 24 -- 0.5 1 1.5 2 2.5 3 3.5 center | QUENCH
n 73 = e
65
12 22 --
13 21 -- w 60
14 21 -- g
15 20 - » 55
16 -- -- o
2 50
18 u
20 2 a5 \;
22 E X
24 2 40 AN
3 N\
w A ¥
g: Z 35 \C
30 8 \ :
32 x 30 a
\( S
\
HEAT TREATING TEMPERATURES 25 N\ —
*NORMALIZE 1700°F 2 NG
AUSTENITIZE 1700°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
SPECIFICATJON PURPOSES R SURFACE MILD
20.30 60 90 3/4 RADIUS FROM CENFER| WATER
"on HRC 20 30 40 50 60 80 100 CENTER QUENCH
J" DISTANCE T 1T T T T T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
48 20 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| OIL
‘55 46 35 10 20 30 40 50 60 75 CENTEHR QUENCH
5 41 25 65
7 34 22
60
9 31 20 “
1 29 - S 55
13 27 - o
15 25 - » 50
o
22 -
:g - = é 45§%FEE T
30 E: %0 &
35 4 e
w \ \
40 z 35
45 g \% X,
50 x 30 X A
A Y N
HEAT TREATING TEMPERATURES 25 -
*NORMALIZE 925 °C ‘ —
A | . N ~
USTENITIZE 925°C 20 3 57 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
S ARONESS LIMITS FOR HARDENABILITY BAND
SPECIFICATION PURPOSES - -
%C % Mn % Si %Ni %Cr % Mo
“J" DISTANCE HRC 0.27/0.33] 0.60/1
gl;(LE‘Eg‘zms MAX. MIN. . .3 .60/1.00f 0.15/0.35 -- 0.75/1.20 --
1 56 49
2 55 46
3 53 42
4 51 39
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 49 35 2 4 SURFACE WILD
6 2; :3;%) 1 2 3 4 3/4 RADIUS FROM CENTER anscn
7 A UENCH
8 12 28 0 5[ 1 i 1 5I zj 2.? 3l 3i5 N 41 CENTE
1 2 3 4 SURFACE
9 40 26 0.5 1 1.5 2 25 3 3.5 4 3/4 RADIUS FROM CENTER sg:.Lu
10 38 25 0.5 1.5 2 2.5 3 3.5 center | QUENCH
11 37 23
65
12 36 22
13 35 21 w 60
14 34 20 2
15 34 -- 8 55
16 33 -- ) B
2 50
18 g% -- g X, N
20 -- Q4 N
22 30 -- g “EEX D
-- T N\
24 29 5 40 N N
26 27 -- w Ay ~
28 26 - 3 35 \\
30 Z5 -- S
32 24 .- © 30 —
— —
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE 1650°F 20 —
AUSTENITIZE 1600°F 2 4 6 .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. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUNQ QUENCH
SPECIFICATION PURPOSES i SURFAPE MILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
" " DISTANGE HRC 20 30 40 50 60 80 100 centdr | QUENCH
T I T I I T I I 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFALE MILD
15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  OIL
‘55 gg 22 0 20 30 40 50 60 75 CENTHR | QUENCH
5 53 42 65— —t——]
7 50 37 p— c— it sl
60 —
9 48 33 w S E—
n 45 30 3 . -
13 42 27 § \‘\ o i —
15 39 25 g 50 ~
20 k1 21 w = N ) — ———
25 33 - g 45 \ \\ =
30 31 - g
35 30 — 3 40 x\ NG =
2 ~ -
o p—
40 28 - z 35 N =~
45 26 - o - ——
50 24 - € 30 —
S .
HEAT TREATING TEMPERATURES 25 ~ =
*NORMALIZE 900 °C ~
AUSTENITIZE 870°C 20
*For f d thed X 35 7 9 11 1315 20 25 30 35 40 45 50
or 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  SAES132H
SPECIFICATION PURPOSES
)" DISTANGE HRC %C %Mn % Si % Ni %Cr % Mo
g'}}ﬁfm‘gf 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
5 50 35 2 4 SURFACE MILD
6 3? gg 1 2 3 a 3/4 RADIUS FROM CENTER uﬁg‘scr:‘
7
8 42 27 ) 5[ 1 . 1 5l 2 I 2 ? 3[ 31.5 - 4] CENTER
1 2 4 SURFACE MILD
9 40 25 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 38 24 0.5 1 1.5 2 2.5 3 3.5 cenTer | QUENCH
1 37 r)
12 36 22 65
13 35 21 w 60
14 34 20 2
15 34 -- & 55 —
16 33 -- o
a so0 ~
18 32 -- g S\ -
20 31 -- ‘c:: 45 A - -
22 30 -- ; A N
- \
24 29 j 40 X NG
26 28 -- ¥ X
28 27 -- x » L =
30 26 -- o -
32 25 -- 30 =
HEAT TREATING TEMPERATURES 25 —
#NORMALIZE *1650°F 20
AUSTENITIZE 1600°F 2 4 6 68.10 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; L'MITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICAT|ON PURPOSES ]G SURFAC MILD
20,30 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANCE HRC 20 30 40 50 60 80 100 CENTER| QUENCH
1 1 1 1 11 I 1 1 L
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAC MILD
57 50 15 30 45 60 75 90 3/4 RADIUS FROM CENTI|ER on
‘55 56 a7 1020 30 40 50 60 75 CENTER| | QUENCH
5 54 42 65
7 52 38
60
9 49 33 w
1M 45 29 S 5
13 42 26 e NS
15 39 25 o 50 N
(7] N
20 35 21 F - NG
25 33 -- ® N\ N
30 32 -- :
3s K}l - 5 a0 X —
o a N
NS
40 29 - z3s G
a5 27 - g - X‘S.,‘
50 25 - € 30 NG —
HEAT TREATING TEMPERATURES 28 —
*NORMALIZE 900 °C —
AUSTENITIZE d
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 54—UNS H51320—HARDENABILITY BAND—SAE 5132H

-60-


https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 55—UNS H51350—HARDENABILITY BAND—SAE 5135H
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HARDNESS LIMITS FOR UNS H51350 HARDENABILITY BAND  SAE5135H
SPECIFICATION PURPOSES P o
o n %Si % Ni % Y
"J" DISTANCE HRC - - 2 *Cr % Mo
(S)I;('XE‘E:LEFLS MAX. MIN. 0.32/0.38 | 0.50/0.90 | 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 QUENCH
5 54 38 2 4 SURFACE MILD
6 52 35 1 2 3 4 3/4 RADIUS FROM CENTER WATER
; 2(7] 3(2) 05 1 15 2 25 3 35 4 cenTer | QUENCH
1 I 1 T 1 1 H 1 1
1 2 4 SURFACE MILD
9 45 28 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 43 EZ 0.5 ) 15 2 2.5 3 3.5 center | CUENCH
1 41 2
65
12 40 24
13 39 23 w 60
14 38 22 I
15 37 21 3 55 —
16 37 21 2
a 50 —
18 36 20 u N E
20 35 -- o 45 N, NG
22 34 -- ‘;‘ a =
- \ SO
24 33 ., 40 - NS
] O
26 32 -- 5 A\
28 32 -- x > N
30 31 -- o N
32 30 -- x 30 —
N
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
HARDNES 5 LIM'TS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES s0L7p SURFAQ MILD
20°30 60 90 3/4 RADIUS FROM CENJTER| WATER
an DISTANCE HRC 20 30 40 50 60 80 100 CENTE QUENCH
I I T T 1 1 1 1 1T
MILLIMETERS || MAX. MIN. o a0 s 80 100 <orrad —
1.5 58 51 15 30 45 60 75 90 3/4 RADIUS FROM CEN[TER [o]] 8
3 58 49 1020 30 40 50 60 75 CENTE QUENCH
5 56 46 65 — e i ]
7 54 4 = .
60 —T
9 53 36 W —
1" 50 32 3
13 47 30 ”n A -
'S vl 27 : 50 N
(7] SO
20 40 23 wo RN ~
25 37 21 SASET N
30 35 - < = -
35 34 - :" 40 \\ \“\ —
- AY
40 33 - g 35 = —=
45 32 - S ~ —
50 31 - g 30 = —
HEAT TREATING TEMPERATURES 25 - 3
*NORMALIZE 870 °C ~—
AUSTENITIZE 845 °C 20 —
3 5 7 9 111315 20 25 30 35 40 45 50
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HARDNESS LIMITS FOR UNS H51400 HARDENABILITY BAND SAES140H
SPECIFICATION PURPOSES
[-) o, [-) H L-) H ) 0,
“J" DISTANCE HRC % C Yo M % Si %o Ni %o Cr % Mo
e [ max T win. 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 4 SURFACE MILD
6 54 38 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 52 35 0.5 1 1.5 2 25 3 3.5 4 CENTER | CQUENCH
8 50 33 T T T T T T T T T
1 2 3 SURFACE MILD
9 48 31 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER OIILL
10 46 30 0.5 1 1.5 2 2.5 3 3.5 cenTER | CUENCH
1 43 29 ===t
55
12 43 28
13 42 27 w 60
14 40 27 I
15 39 26 3 55 X
16 38 25 %) NC
2 50 ™
18 37 24 u N\ ™~
20 36 23 2 45 N N
22 35 21 < X
24 34 20 T 40 \ e —
-4 B, =
26 34 -- 2 . X
28 33 -- x B
30 33 -- ] g
32 32 - x 30
 —
HEAT TREATING 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 forged or folled specimens only DISTANCE FROM QUENGHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR APPRQX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm [ LOGATION IN ROUND| QUENCH
SPECIFICATJON PURPOSES 50(75 SURFAGE LD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
"J“ DISTANCE HRC 20 30 40 50 60 80 100 CENTER QUENCH
I L 1 T T T ] )| T
MILLIMETERS || MAX. MIN. e oo T
1.5 60 53 ) 30 45 60 75 90 3/4 RADIUS FROM CENTER oI
3 59 52 10 20 30 40 50 60 75 CENTER QUENCH
5 58 50 65 e
’ 57 45 e
9 55 40 w 60 —
n 53 35 3 . ~
1: 50 32 & P
1
a7 30 ; 50 - - = =
20 42 28 W - X g g
25 39 25 o45 \; — —
30 36 23 < X
35 35 21 40 S —
3 N\ \\
40 34 - 3 35 N =
45 33 - 5 ~ $& 1
S
50 32 - 210 — =
HEAT TREATING TEMPERATURES 25 \\“ .
*NORMALIZE 870 °C ——
AUSTENITIZE 845°C 20 i —
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 56—UNS H51400—HARDENABILITY BAND—SAE 5140H

-62-


https://saenorm.com/api/?name=876f82632652d0be4acfa03a0b5528e2

HARDNESS LIMITS FOR UNS 51470 HARDENABILITY BAND  SAES147H
SPECIFICATION PURPOSES
T DISTANGE HRG % C %Mn %Si % Ni %Cr % Mo
(S)l;(‘;iEm'lg:‘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 a4 SURFACE MILD
6 2% 23 1 2 3 4 3/4 RADIUS FROM CENTER owgﬁ:ﬂ
7 UENCH
8 s P ) 5I ! 5l 2 [ z.? 3 31.5 - 4l CENTER
) 2 4 SURFACE MILD
9 60 40 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 59 37 0.5 1 1.5 2 2.5 3 3.5) CENTER | CUENCH
11 55 35
12 58 34 65
13 58 33 w 60
14 57 32 F —~
15 57 32 Q 55 — ——
16 56 31 o \\;
a s0 Y
18 55 30 u Y
20 54 29 S 45 \
22 53 27 5 N
\
24 52 26 - 40 \\
26 51 25 [
28 50 24 g ~
30 49 22 o
32 48 21 * 30
HEAT TREATING TEMPERATURES 25 ——=
*NORMALIZE 1600 °F
AUSTENITIZE 1550 °F 4 6 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 L|M|Ts FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES e SURFAGE MILD
20, 30 60 90 3/4 RADIUS FROM CENTER| WATER
"% DISTANGE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T T T ) 1 T 1 T 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
. 64 57 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
3 64 56 lo_20 30 40 50 60 75 CENTER | QUENCH
5 63 55 65 1
7 62 54
60 e —
9 61 52 w
1 61 49 < 55 ~
13 60 44 o ———
15 60 39 2 50 ~
20 58 33 F N
25 57 31 e 3
30 S5 29 ?: ‘\‘
35 53 27 4 %0
o X
40 52 25 z35 —
45 50 23 ]
50 49 21 € 30 - ——
HEAT TREATING TEMPERATURES 25 ~—
*NORMALIZE 870 °C \E
AUSTENITIZE °
845°C W55 79 w135 20 25 30 35 40 a5 50

* For forged or rolled specimens only

DISTANGCE FROM QUENCHED END - MILLIMETERS

FIGURE 57—UNS 51470—HARDENABILITY BAND—SAE 5147H
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UNS H
HARDNESS LIMITS FOR 61500 HARDENABILITY BAND  saestsox
SPECIFICATION PURPOSES " - -
% C %Mn % Si % Ni %Cr % Mo
"J" DISTANCE HRC
gIF)_('XEJEmTCP:iS MAX. MIN. 0.47/0.54| 0.60/1.00] 0.15/0.35 -- 0.60/1.00 --
1 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 SURFACE MILD
6 61 49 1 2 3 a 3/4 RADIUS FROM CENTER WATER
7 60 4z 0.5 1 1.5 2 25 3 3.5 4 cenTER | CUENCH
8 59 38 T T T T T T I T I
1 2 3 a SURFACE wiLD
9 58 36 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 56 34 0.5 1.5 2 25 3 3.5 center | QUENCH
1 55 33 65
12 53 32 ~
.
13 51 31 w 60 S
14 50 31 2 ~ ~
15 48 30 3 55 = ~
16 47 30 o e ~
2 50 Y
18 45 29 w -
20 43 28 S 45 \ —
22 42 27 ‘i ‘\‘
\
24 41 26 5 40 -
26 40 25 w NG
28 39 24 g 38 ~
30 39 23 o
32 38 22 ® 30
HEAT TREATING TEMPERATURES 25 —=
*NORMALIZE 1600 °F 20 1
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
HARDNESB LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES 50.75 SURFAQE MILD
20 30 60 90 3/4 RADIUS FROM CEMTER| WATER
"y DISTANGE HRC 20 30 40 S0 60 80 100 CENTE QUENCH
T 1 1 T 1 T 1 ) I 1
MILLIMETERS | MAX. MIN. a0 ee a0 100 sonade | o
. 65 59 15 30 45 60 75 90 3/4 RADIUS FROM CENJTER| OIL
‘35 65 58 0 20 30 40 50 60 75 CENTE QUENCH
5 64 57 65 - b . Ei—
7 63 54, - - =
60 =
9 62 50 w S — — -
n 60 43 o R ™
13 58 37 @ TN —
15 (3]
57 35 o S0 N
20 59 24 3 AV
~ & ~ T z — \‘ —
25 47 29 2 ASTT 1T X
30 44 28 ; \
35 42 27 7 40 nY
-4
40 40 26 T ~
45 39 24 S S .
50 38 22 230 — —
HEAT TREATING TEMPERATURES s =
#NORMALIZE 870 °C 2 F——
AUSTENITIZE 845 °C 1
20 45

#For forged or rolled specimens only

3 5 7 9 1N 1315

20 25 30 35
DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 58—UNS H51500—HARDENABILITY BAND—SAE 5150H
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HARDNESS LIMITS FOR UNS H51550 HARDENABILITY BAND  SAE5ts5H
SPECIFICATION PURPOSES
"J" DISTANCE HRC %C % Mn %Si %Ni %Cr % Mo
SIXTEENTHS
OF AN INCH MAX. MIN. 0.50/0.60f 0.60/1.00| 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 63 55 2 4 SURFACE MILD
6 63 52 2 3 a4 3/4 RADIUS FROM CENTER WATER
; gg 3; 0.5 1 1.5 2 2.5 3 3.5 4 cenTER | CQUENCH
1 I T T T 1 I T 1
1 2 3 4 SURFACE MILD
9 61 37 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 60 36 0.5 ] 1.5 2 25 3 3.5 CENTER | CUENCH
' ‘ £EQ 25
12 57 34 65
13 55 34 w 60 — —
14 52 33 < N
15 51 33 @ 55 S SN
16 49 32 o AN ~
a2 s0 X,
18 47 31 w ‘%
20 45 31 S 45 \C
22 44 30 s \;
I —
24 43 29 > 40 -
3 A -
26 42 28 5 —
28 41 21 x> —
30 41 26 o —
32 40 25 ® 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 [rolled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESIS LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICAT|ION PURPOSES S SURFAGE MILD
20. 30 60 90 3/4 RADIUS FROM CENTER| WATER
- HRC 20 30 40 50 60 80 100 centef | QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFAGE MILD
., 50 15 30 a5 60 75 90 3/4 RADIUS FROM CENTER| OIL
135 65 59 0 20 30 40 50 60 75 CENTER | QUENCH
1
5 64 58 65 {
7 64 56
60 ]
9 63 53 w ——
1 62 48 S 55 = ~
13 61 40 @ -
15 60 37 : 50 N S
(73 S,
20 56 34 P == \ S
25 SO 32 o4 P
30 46 30 5
35 44 29 440 AV
] A
w
40 43 28 i 35 —
45 42 27 8
50 41 25 @ 30 —
HEAT TREATING TEMPERATURES 25 e
*NORMALIZE 870°C
AUSTENITI ®
& zE 845°c 20 3 5 7 9 1 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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UNS H51600 SAE 5160H
HARDNESS LIMITS FOR HARDENABILITY BAND
SPECIFICATION PURPOSES -
%C % Mn % Si % Ni %Cr % Mo
“J" DISTANCE HRC
SIXTEENTHS 0.55/0.65 | 0.65/1.00{ 0.15/n.35 -- 0.60/1.00 --
OF AN INCH MAX. MIN. /
1 -- 60
2 -- 60
3 -- 60
4 65 59
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 65 58 2 4 SURFACE MILD
6 64 56 1 2 3 a4 3/4 RADIUS FROM CENTER WATER
7 64 52 05 1 1.5 2 2.5 3 3.5 4 CENTER | CUENCH
8 63 47 T T T I T T I ) T
; 2 3 " SURFACE MILD
9 62 42 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 61 39 0.5 1 1.5 2 2.5 3 3.5 CENTER | QUENCH
n 60 37
12 59 36 &3
13 58 35 w 60 o
14 56 35 < —> —
15 54 34 3 55 N \\‘
16 52 34 ) X
A so - NS
18 48 33 w y X
20 47 32 g 45 e
22 46 31 < \‘
24 45 30 j 40 A
26 a4 29 v —
28 43 28 x 3
30 43 28 o F—
32 42 27 ® 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 fofggd 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|ON PURPOSES 1) SURFACE MILD
20.30 60 90 3/4 RADIUS FROM CENFER| WATER
. HRC 20 30 40 50 60 80 100 CENTEF QUENCH
J" DISTANCE T T T T T T 1 T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
— 50 15 30 as 60 75 90 3/4 RADIUS FROM CENTER| oOIL
'55 - 60 0 20 30 40 50 60 75 CENTER QUENCH
5 - 60 65
7 - 59 —
60 —
9 65 57 w -
1 64 52 S ss Y S
13 64 46 "’: \ N
15 62 40 @ 50 X B~
o X
20 58 36 v
25 52 34 " \
30 48 32 S \ —
3s 46 30 40 =
d N
40 44 28 z 35 —
45 42 27 3 ——
50 41 27 « 30
S
HEAT TREATING TEMPERATURES 28
*NORMALIZE 870 °C
AUSTENITIZE °
8a5°C 20 3 5 7 9 1N 1315 20 25 30 35 40 45 50

*For forged or rolled specimens only

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 60—UNS H51600—HARDENABILITY BAND—SAE 5160H
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HARDNESS LIMITS FOR UNS H51601 HARDENABILITY BAND SAE 51B60H
SPECIFICATION PURPOQOSES
"J" DISTANCE HRC %C % Mn % Si % Ni %Cr % Mo % B
e [ max. [ min, 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 == 59 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 -T 58 0.5 1 1.5 2 25 3 3.5 a cenTer | QUENCH
8 -- 57 T T I T T T I T T
1 2 SURFACE LD
9 -- 54 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 -- 50 0.5 ! 1.5 2 2.5 3 3.5 center | QUENCH
" 44 T
12 65 41 65
13 65 40 w 60
14 64 39 I NG
15 64 38 3 55 ==
16 63 37 o \C
2 50 X
18 61 36 W .
20 59 34 g 45 \‘
22 57 33 < NC
24 55 31 3 40 —
26 53 30 ;‘
28 51 28 x 3 —
30 49 27 o
32 47 25 ® 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
HARDNESSB LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
SPECIFICATION PURPOSES i) SURFACE MILD
2030 60 90 3/4 RADIUS FROM CENFER| WATER
“J" DISTANCE HRC 20 30 40 S50 60 80 100 CENTER QUENCH
1 1 1 I 1 1 1 L 1
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
— 60 15 30 as 60 75 90 3/4 RADIUS FROM CENTER| OIL
‘55 -— 60 1020 30 40 50 60 75 CENTES QUENCH
5 - 60 65
7 - 60. —
59 w 60 ~—
9 - - b
" -— 58 a ~
13 _- 56 g 55 N =
(8] ~—
° = 2 50 =
20 65 ~ 40 g G
25 B3 37 45 X
30 61 35 g . NC
32 o
35 57 a; ~—
40 54 30 ?‘ 35 ~—
45 51 28 ]
50 47 25 € 30 ——
HEAT TREATING TEMPERATURES 25 —
*NORMALIZE 870 °C
L]
AUSTENITIZE 845°C 20 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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HARDNESS LIMITS FOR UNS H61180 HARDENABILITY BAND SAE 6118H
SPECIFICATION PURPOSES
Y %C %Mn % Si % Ni %Cr % Mo %V
J" DISTANCE HRC
SIXTEENTHS 0 .
OF AN INCH MAX. MIN. .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 o 0.5 1 1.5 2 25 3 35 a CENTER | QUENCH
8 26 -- I T T T T T  E— I
1 2 3 a SURFACE LD
9 26 -- 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
10 25 -- 0.5 1 s 2 25 3 3.5 cenTER | QUENCH
11 25 --
65
12 24 --
13 24 -- w 60
14 23 - g
15 23 == o 55
16 22 == o
a so0
18 22 -- u
20 21 -- g as
22 21 -- < .
24 20 - 2 40 Y-
26 -- -- @ \
28 o - Z 35 Y
30 -- -- ] L ——
32 - -- * 30 A ——
“\ ——
HEAT TREATING TEMPERATURES 25 N —]
*NORMALIZE 1700°F 2 =~ —
AUSTENITIZE 1700°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 :o:::tcE QUENCH
50175 u
MILD
SPECIFICATION PURPOSES 20 30 60 90 3/4 RADIUS FROM CENFER w;iecr:‘
- HRC 20 30 40 50 60 80 100 CENTER QUE
J" DISTANCE T T T T T T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
46 39 15 30 45 60 75 90 3/4 RADIUS FROM CENTER| OIL
155 44 36 10 20 30 40 50 60 75 CENTES QUENGH
5 37 28 65
7 32 23
60
9 30 20 o
n 28 -- 2 5
13 27 - 3
15 25 - @ 50
o
20 24 - =
25 23 - e®
30 22 - z
35 21 - o %0 \
- g
40 - 35 \
a5 - -- § N
50 & 30 X
HEAT TREATING TEMPERATURES 25 ¥\
#NORMALIZE 925 °C - ‘&?-*\ —
AUSTENITIZE ° 1
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 62—UNS H61180—HARDENABILITY BAND—SAE 6118H
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HARDNESS LIMITS FOR UNS H61500 HARDENABILITY BAND  SAEG6150H
SPECIFICATION PURPOSES
[ [-) () H ) H o, o,
" " DISTANCE HRGC % C JoMn % Si o Ni %o Gr % Mo %V
S RENen [Tmax T ming 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
4 64 56
APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
5 63 55 2 a SURFACE MILD
6 gg gg 1 2 3 4 3/4 RADIUS FROM CENTER QﬁzLEc':q
7 . . CENTER
8 61 47 ° 51 - T : 51 £ T < ? 31 315 T 41
[ 2 4 SURFACE LD
9 61 43 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oiL
10 60 41 0.5 1 1.5 2 2.5 3 3.5 CENTER | CUENCH
1M £5Q 39
65
12 58 38
13 57 37 u 60
14 55 36 < o~ N
15 54 35 & 55 ~ ~—
16 52 35 o - =
a2 so0 N —
18 50 34 w N
20 48 32 g 45 \-
22 47 31 < N
24 46 30 S a0 -
-4 ~—
26 45 29 2 .5
28 44 27 X
30 43 26 S =
32 42 25 30 =
HEAT TREATING TEMPERATURES 25 -
#NORMALIZE 1650°F 20
AUSTENITIZE 1600°F 2 4 6 8 10 12 14 16 18 20 22 24 26| 28 30 32
#*For forged or frolled 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 ROUN QUENGCH
SPECIFICAT|ION PURPOSES % 7> sl | oo
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
"J" DISTANGE HRC 20 30 40 S0 60 80 100 CENTER QUENCH
T )| 1 ) 1 T 1 )|
MILLIMETERS | MAX. MIN. TR —— T T
1.5 65 59 15 30 45 60 75 90 3/4 RADIUS FROM CENTER|  oIL
3 65 58 10 20 30 40 50 60 75 CENTER | QUENCH
5 65 57 o5 —
7 64 85 N S IR S—
9 63 53 e ~ 8
1 63 50 2 . ~ e
13 63 46 3 S ~ —
15 60 42 :: 80 AN - \\‘¥
20 58 37 0 N ~—
25 53 35 55 X — - —
35 47 31 T a0 NS
} S f—
40 45 29 3 a5 —
45 44 27 b
50 43 25 2 10 —
HEAT TREATING TEMPERATURES 25 — e~
*NORMALIZE 9S00 °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 63—UNS H61500—HARDENABILITY BAND—SAE 6150H
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HARDNESS LIMITS FOR UNS HB1451 HARDENABILITY BAND SAE81B45H
SPECIFICATION PURPOSES
" DISTANCE HRC % C % Mn %Si % Ni %Cr % Mo % B
SIXTEENTHS [— = N, 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
OF AN INCH
| 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 4 SURFACE MILD
6 gg gg 1 2 3 4 3/4 RADIUS FROM CENTER QvlleELEcR"
7 . . . . CENTER
8 62 51 2 51 . T . 5L ¢ T g ? 31 315 I ‘1
) 2 4 SURFACE MiILD
9 61 48 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER olL
10 60 44 0.5 ) 1.5 2 2.5 3 3.5) center | QUENCH
n 60 A1
12 59 39 65
13 58 38 w 60
14 57 37 2
15 57 36 3 55 ~{
16 56 35 o > -
2 50 — P~
18 55 34 4 N
20 53 32 S 45 N\
4
22 52 31 < -
AN
24 50 30 g 40 N
26 49 29 v s
28 47 28 ¥ 35
30 45 28 ]
32 43 27 ® 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 [olled specimens only DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESSE LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND I QUENCH
SPECIFICATION PURPOSES 3007y SURFACE MILD
20\30 60 90 3/4 RADIUS FROM CENFER| WATER
"y DISTANGE HRC 20 30 40 50 60 80 100 CENTER QUENCH
T 1 1 T 1 1 T 1 T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFACE MILD
63 15 30 as 60 75 20 3/4 RADIUS FROM CENTER|  OIL
135 63 gg 0 20 30 40 50 60 75 CENTER QUENCH
1
5 63 56 65 1
7 63 56
60 o~
9 63 55 w —~——
1 63 53 T
13 62 49 3 -
15 & 47 » 50 —
[72] \‘ —
20 58 38 2 B S—
25 50 35 3
30 54 33 3 NG
35 52 31 4 40 N
w
a0 50 29 2 3 T
45 47 28 g
50 44 27 @ 30
e —
HEAT TREATING TEMPERATURES 25
*NORMALIZE 870°C
o
AUSTENITIZE 845°C 20 3 57 9 11315 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  SAEs617H
SPECIFICATION PURPOSES
0, L) o, H o, H o, )
" DISTANGE WRC % C Yo Mn % Si %o Ni % Cr % Mo
IXTEENTHS
ey | max 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 a4 3/4 RADIUS FROM CENTER WATER
7 28 o 0.5 1 1.5 2 25 3 3.5 4 CENTER | CUENCH
8 217 -- T T T T T T T T T
) 2 4 SURFACE Lo
9 26 - 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oL
10 25 -- 0.5 ) 1.5 2 2.5 3 3.5 cenTER | QUENCH
n 24 =
65
12 23 --
13 23 - w 60
14 22 -- <
15 22 -- & 55
16 21 -- o
@ 50
18 21 -- w
20 20 - 2 as
22 -- - < =
24 -- == ‘j 40 N
26 w \
28 ;, 35—y N
30 8 \ Y
32 30 X <
A
HEAT TREATING TEMPERATURES 25 N
#NORMALIZE 1700:F 20 \‘\ ‘\F
AUSTENITIZE 1700°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
HARDNES ; LIMITS FOR APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUNE'\ QUENCH
SPECIFICATION PURPOSES e\ SURFALE MILD
2030 60 90 3/4 RADIUS FROM CENTER| WATER
- HRC 20 30 40 50 60 80 100 CENTHR QUENCH
J" DISTANCE T T T T T T 7T T T
MILLIMETERS MAX. MIN. 20 40 60 80 100 SURFALE MILD
26 9 15 30 45 60 75 90 3/4 RADIUS FROM CEJTER|  OIL
135 44 33 10 20 30 40 50 60 75 CENTHR QUENCH
5 42 27 65 —+ Tt
7 37 23 = - .
60 —F——+ — ————F———+ ——
9 32 20 Y g = B et = R
N 28 - 3 55 —— == s
13 27 - @ RE = = =
15 25 - o 50— ==
m PR
20 23 - P e e e B — it Sl S
20 22 BasEiN——t =
30 20 - : 40 N e
- - N\
35 E \ \, - _
40 2 35\ AN ——
45 8 \ a =
50 & 30 X A P
S, “ ——
HEAT TREATING TEMPERATURES 25 A 3
*NORMALIZE 925 °C ~ —
AUSTENITIZE °
925°C 20 3 5 7 9 1 1315 20 25 30 35 40 45 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  saese20H
SPECIFICATION PURPOSES
[ o, [-) H ) H o, o,
"1 DISTANCE HRC % C Yo Mn % Si % Ni % Cr % Mo
gg('}fxiﬁmg:f MAX. MIN. 0.17/0.231 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 MILD
6 34 21 1 2 3 4 3/4 RADIUS FROM CENTER WATER
7 32 - 0.5 1 1.5 2 2.5 3 3.5 4 cenTer | QUENCH
8 30 -- T T T I T T T T T
1 2 a SURFACE MILD
9 29 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>