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hardenability steels have been in use for some time but_ the sp
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uch steels are desirable to provide more controlled heat treat
d dimensional control for critical parts. Because(of increasi
steels with restricted hardenability, the SAE Iwron and Steel
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hardenability.
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CHEMICAL COMPOSITION LIMITS:

To meet restricted hardenability, yet provide flexibility for producers,
composition limits are the same as those given in SAE J404, Chemical
Compositions of SAE Alloy Steels. (These limits are somewhat narrower than
allowed for standard H-steels). It should be understood that alloys which
satisfy the restricted hardenability band will fall within SAE J404
composition 1imits, but not all steels melted to the composition 1limits would
meet the required R4 band. The Timits are given in Table 1, and as indicated
in the footnotes, are subject to permissible variations for product analysis

O

and may contain certain levels of elements not specified.

IDENTIFICATION:

As @ means of identifying steels specified to restricted hardenabi
1imjts, the suffix letters RH have been added to the conventional
number. (In the Unified Numbering System, “"H" will appédr as a p
indjcate a steel made to hardenability Timits, and 9% will appeay
last of the five numbers, to indicate that the hardenability Timi¢
restricted.) It is important that steel consumers use these spect
ideptifying designations in specification requitements, as there 1
meaps of determining when restricted hardenability band limits apy
the|special identifications are used, the-steel shall conform to 4
conflitions pertaining to chemical composition Timits, restrictions
technique, and so forth, as outlined hevein.

GRAIN SIZE:

The|1imits set forth for RH bands are intended to apply to steels
austenitic grain size ASTM No. 5 or finer (see SAE J418).

USE| OF RESTRICTED HARDENABILITY LIMITS:

For| specification purposes, one must use the tabulated values of §
hardness (HRC) as-a/function of distance from the quenched end of
harflenability bary either in U.S. customary units (sixteenths of &
in petric (SH“units (millimeters). Values below 20 HRC are not s
becfiuse suchyvalues are not as accurate. Band limits are also shq
graphically and are so depicted for convenience in estimating the
valpes.at various intermediate locations on the end quench test ba
quigckcomparisons of the various RH grades. The values of Approxi
Dia ete i ame—AS=gte Ted anes SOWR— D oOvVe—eat
were selected from the ranges appearing in Fig. 7 of SAE J406.

Tity band
series
efix to

as the

S are
al

s no other
ly. When
11

, testing

exhibiting

ockwell
the

n inch) or
pecified
wn
hardness

r and for

The RH bands

are presented graphically, with distances from the quenched end in both U.S.

customary units and also in metric (SI) units.

The hardenability testing technique used as a basis for acceptance shall be

in accordance with SAE J406.
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(Continued):

For specification purposes, RH band steels shall be within the minimum and
maximum HRC range specified at the J1 (J1.5 mm) position and shall meet one

additional minimum and one additional maximum HRC value. In this

specification, the two additional hardness values shall represent the
approximate hardness for 50% martensite for the minimum and maximum specified
carbon content, respectively. In general, these points define the critical

locations of the Jominy hardenability band for purposes of characteri
heat treatment response. The four specification points are circled i
tab]es

consecultive 3/16 in or 5 mm Jominy distance on the restr1cted harden
band.

For example, referring to Fig. 1, a hardenability test barQof-a steel
the requirements for 4140RH must exhibit a hardness at Jlinot less tH
HRC nor| more than 59 HRC. At J12, the test bar must exhibit hardness
less than 43 HRC, but the maximum hardness can be as-high as 51 HRC (
53 HRC [if this region of the test bar is chosen as_the exception). A
the bar| must exhibit hardness not greater than 47 HRC, but the minimu
hardnesis can be as low as 37 HRC (or as lTow as 35 HRC if this region
test bar is chosen as the exception).

(A simillar example, for 4140RH with distances from the quenched end i
millimeters, would 1imit hardness at J1.5 mm to not less than 54 HRC
than 59| HRC. At J20 mm, the test barzmust exhibit hardness not less
42 HRC.| At J30 mm, the test bar must exhibit hardness not greater th
48 HRC.|) :

sat 4140 /e HARDENABILITY BAND  uns Halag

zing
n the

meeting
an 54
not
or even
t J20,
m
of the-

n
nor more
than

an

HARDNESS LIMITS FOR %C % Mn % Si % Ni “%Cr %Mo
SPEQIFICATION PURPOSES 4 [0.37/0.44 |0.65/1.10 |0.15/0.35 - 0.75/1.20 | 0.15/0.25
"o OISTANBE | mAX RRC | MIN ARC RH [0,38/0.43 | 0.75/1.00 [0.15/0.35 -- 0.80/1.10 | 0.15/0.25
SIXTEENTHS
OF AN INC Pi40 H14140 RH|4140 RH{4140 H
! 60 €9 53
2 60 g? 59 53
3 60 59 54 52
4 59 58 53 51
5 55 58 52 51 APPROX, DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND e QUENCH
6 58 | 57 51 50 2_ 4 SURFA NiLO
7 58 56 50 48 1 2 3. 4 3/4 RADIUS FROM CENTER WRTER
8 51 56 49 47 05 1 1.5 2 2.5 3 3.5 a center | QUENCH
I T T I I I | I T
9 57 54 48 44 1 2 3 4 SURFACE MLD
10 56 53 46 42 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER
1 58 52 44 40 0.5 1.5 2 2.5 3 3.5 ﬁNYER OUENCN
12 55 5T &) EL]
65
13 55 51 42 38
14 54 50 41 37
15 s | s0 | 40 36 w 60
16 53 | a9 39 35 = =
»n 55
18 52 48 38 34 ©
20 s1 | @ 37 33 2 s0 = P Standard
53 49 | 45 36 33 w a—
48 44 35 32 g a5 e =
26 47 43 34 32 T
28 46 42 3 31 J 40 - p—
30 46 41 33 31 o e v —]—] Restricted —]
32 4 41 33 30 z 5. = = = i
h =
HEAT TREATING TEMPERATURES 5]
RECOMMENDED BY SAE & 30 ——
*NORMALIZE 1600 °*F -
AUSTENITIZE 1550 °F 28
*For forged or rolled specimens only 20

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

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

FIGURE 1- Compar1son of H-Band and RH- Band for SAE 4140
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TABLE 1 - Compositions of Restricted Hardenability Steels
Ladle Chemical Composition, Weight %2sP»C
UNS SAE

No.* |Steel No.

C Mn Sq Ni Cr Mo
H40279 | $AE 4027RH| 0.25/0.30] 0.70/0.90| 0.15/0.35 -- - 0.20/0.30
H411389 | $AE 4118RH| 0.18/0.23) 0.70/0.90} 0.15/0.35 -- 0540/0.60| 0.08/0.15
H41209 | $AE 4120RH | 0.18/0.23{ 0.90/1.20| 0.15/0.35 -- 0.40/0.60) 0.13/0.20
H41409 | $AE 4140RH | 0.38/0.43| 0.75/1.00} 0.15/0.35 = 0.80/1.10} 0.15/0.25
H41459 | $AE 4145RH ] 0.43/0.48] 0.75/1.00} 0,15/0.35 -- 0.80/1.10§ 0.15/0.25
H41619 | $AE 4161RH | 0.56/0.64 | 0.75/1.00| 0.15/0¢35 -- 0.70/0,90 | 0.25/0.35
H51309 | SAE 5130RH | 0.28/0.33} 0.70/0,90! 0.15/0.35 -- 0.80/1J10 --
H51409 | $AE 5140RH | 0.38/0.43| 0.70/0.90]°0.15/0.35 -- 0.70/0.90 --
H51609 | $AE 5160RH | 0.56/0.64 | 0.75/1560| 0.15/0.35 -- 0.70/0.90 --
H86209 | $AE 8620RH | 0.18/0.23} 042070.90| 0.15/0.35} 0.,40/0.70} 0.40/0,60 | 0.15/0.25
H87209 | SAE 8720RH| 0.18/0.23.)0.70/0.90} 0.15/0.35{ 0.40/0.70] 0.40/0,60 }{ 0.20/0.30
H88229 | SAE 8822RH | 0.20/0.25{ 0.75/1.00] 0.15/0.35| 0.40/0.70| 0.40/0460 | 0.30/0.40

aSmall|quantiti€s-of certain elements may be found in alloy steel which are not
specified or redquired. These elements are to be considered as incidental and
acceptabje to ‘the following maximum amounts: copper to 0.35%, nickel 4o 0.25%,
chromium|to+0%20%, and molybdenum to 0.06%.
DMaximum suTfur content 15 to De U.U40% and Maximum pnosSphorus comtent is to be

0.025%.

CRanges and limits are subject to the permissible variations for product

analysis shown in Table 4 of SAE J409.

*Tentative
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE HRC

SIXTEENTHS

OF AN INCH MAX.

MIN.

D=
"N
[«

J1868
SAE 4027RH HARDENABILITY BAND uxs na0279
%C %Mn %Si % Ni %Cr %Mo
0.25/0.30| 0.70/0.90] 0.15/0.35] -~ -- 0.20/0.30

DISTANGCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

S 32 24
6 28 22 APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION iN ROUND QUENCH
7 26 20 z 4 SURFACE MILD
8 24 == [ 2 3 4 3/4 RADIUS FROM GENTER oﬁﬁscz
2 2. 3 3.5 4 CENTER
9. 23 -- ° 51 ! T ! 51 ) f T T T T
10 (44 == T > + CUREACE o
n 22 -- 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER qiL
12 21 - 0.5 ) 1.5 2 25 3 3.5 CENTER '}, WENCH
13 21 -- 85
14 20 -
15 - - w 60
16 2
32 58
18 ©
20 2 50
22 4 ~
A
24 2 45Ty,
=3 N \‘
26 T X
28 j 40 ‘\‘ X
30 w a
32 Z 35 N
8 “‘\ \\\
HEAT TREATING TEMPERATURES ® 30 VY
RECOMMENDED BY SAE = ~
*NORMALIZE 1650 °F 25 N
AUSTENITIZE] 1600 °f —
*For forged or|rolied specimens only 20 2 4 € 8 1012 14 1€ 18 20 22 24 26 28 30 P2
DISTANGE FROM QUENGHED END - SIXTEENTHS OF AN INCH
S:EAC’TEIIEAEF?O%\JWSJSPZ%%S SAE 4118RH HARDENABILITY BAND uxs na1189
"J" DISTANGE HRGC % C “%oMn % Si % Ni %Cr %Mo
SIXTEENTHS
OF AN INCH MAX. MIN, 0¢18/0:23 | 0.70/0.90 | 0.15/0.35 - 0.40/0.60| 0.08/0.15
'
2 a8,
3
4
5 29 22
6 27 20 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUNO auNCH
7 25 - 2 4 SURFACE
8 24 .- o
1 2 3 a4 3/4 RADIUS FROM CENTER QYJ;TNECRH
s 1.8 2 25 3 3.5 4 CENTER
9 23 e > T ! T T T T 1 T T T
10 22 -- 1 2 SURFACE siLo
1 21 -- 05 1 1.5 2 25 3 3.5 4 3/4 RADIUS FROM CENTER bIL
12 20 -- 0.5 1 1.5 2 2.5 3 35 CENTER | OENCH
13 - pyny €5
14
15 w 60
16 1
@ 55
18 ©
20 @ 50
22 =
24 £ 451N
26 E. N\
28 j 40 N ‘\‘
30 w ——y X
32 235 \
3 A%
HEAT TREATING TEMPERATURES € 30 L S
RECOMMENDED BY SAE =
*NORMALIZE 1700 of 25 ——
AUSTENITIZE 1700 °f N S
20
*For forged or rolled specimens only 2 4 [ 8 10 12 14 1 18 20 22 24 26 28 30 32
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SP"‘EACRIF?%?‘?O%\JIN:"LTJ:PZ%FES SAE 4120RH HARDENABILITY BAND UNS H41209
"t DISTA'INCE HRG %C % Mn % Si % Ni %Cr %Mo
SIXTEENTHS
OF AN INCH MAX. MIN. 0.18/0.23 |0.90/1.20 [0.15/0,35 -- 0.40/0.60( 0.13/0.20
1
2 45 39
3 41
a 38 (30)
5 26
6 24 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
7 29 22 ) SURFACE MILD
8 28 21 1 2 3 4 3/4 RADIUS FROM CENTER WATER
o 6 0 0.5 1 1.5 2 2.5 3 3.5 ) cEnTER | QUENOH
10 25 -- \ 2 3 SuRFACE WILD
1" 24 - 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROMCENTIER oIL
12 23 -- 0.5 1 1.5 Y 3 3.5) cefiten | GUENCH
13 23 - 65
14 22 .-
15 22 - w 60
16 21 -- 3
9 55
18 20 .- ©
b2 - | g
2
g4 8 45
< A\
26 Xz N
b j 40 N\
BO w N
2 235 =
F _ g \\ ‘\
HEAT TREATING TEMPERATURES ® 30 \\\
RECOMMENDED BY SAE \\\ -
*NORMALIZE 1700 of 2s N
AU4TENITIZE 1700 of = ‘
*For| forged or rolled specimens only 20 2 4 6 8 10 12 14 16 18 20 22 24 26 ps 30 32
DISTANGE FROM QUENCHED END ~ SIXTEENTHS OF AN INCH
ISR, | O ARDENABILITY BAND |
" DISTANCE | HRG %C | %Mn % Si %Ni %Cr %Mo
SIXTEENTHS — » ;
OF AN INCH MAX. MIN. 0.38/0.43| 0.75/1.00| 0.15/0.35 -- 0.80/1.10 | 0.1540.29
e ey & *
2
3 50 54
a 59 53
5 58 52
6 gg 55)(]5 APPROX. DIA. OF ROUNDS WITH SAME AS~QUENCHED HRC, In. | LOCATION IN ROUND QUENCH
7 55 49 2 4 SURFACE MILD
8 1 2 3 4 3/4 RADIUS FROM CENYER OWAETER
UENCH
° 54 48 o8 1 1.3z 25 3 35 4 cefTER
10 53 46 ] 2 SURFACE | miLo
H 52 0.5 Al 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTJER oL
12 52 @3 0.5 1 1.5 2 2.5 339 cefirer | QUENCH
——————
13 51 42 65
14 50 4]
15 50 40 w 60
16 49 39 2 e
8 ss= —
18 48 38 o ~—— —
20 @) 37 2 50 ~
22 40 37 g ~
24 45 36 8 45 -
<
26 44 35 z ~3=
28 43 35 4 40
30 42 34 g
32 a1 33 %3 = —
o
HEAT TREATING TEMPERATURES & 30 ]
RECOMMENDED BY SAE
#NORMALIZE 1600 °F 28
AUSTENITIZE 1550 °F
*For forged or rolled specimens only 2o 2 4 8 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

)

)
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HARDNESS LIMITS FOR SAE 4145RH HARDENABILITY BAND UNS H41459
SPECIFICATION PURPOSES
"J" DISTANCE HRC % C % Mn % Si % Ni %Cr %Mo
SIXTEENTHS
OF AN INCH MAX. MIN. 0.43/0,48 |0,75/1,00 | 0.15/0.35 -- 0.80/1.10| 0.15/0.25
‘ 9
2 57
3 61 56
4 61 56
5 60 55
6 60 55 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in, | LOCATION IN ROUND QUENCH
7 59 54 z & SURFACE MILD
8 59 53 1 2 3 4 3/4 RADIUS FROM CENTER Qt‘g;fcﬂﬂ
. ENTER
9 58 52 [+ 5I 1 . 1 5I 2 . 2[5 SI 3]5 . 4[ CEN
10 58 52 [ 2 4 SURFACE MILO
" 58 51 0.5 | 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
12 57 50 0.5 1 V5 2 25 3 35 GENTER || QUENCH
13 57 49 65
14 56 48
15 56 47 w 60
16 55 45 <
& 55 —~
18 54 @ o
20 53 43 @ 50 <
22 42 w —
24 3
40 2 45
26 ;
51 40
28 50 39 4% ——
30 50 38 g
32 49 37 x 39
o]
HEAT TREATING TEMPERATURES ® 30
RECOMMENDED BY SAE
*NORMALIFE 1600 °F 25
AUSTENITIZE 1550 eF
*For forgdd or rolled specimens only 20 2 49 6 8 10 12 14 16 18 20 22 24 26 28 0 32
DISTANCE FROM QUENCHED END -SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR SAE 4161RH HARDENABILITY BAND uns| Ha1619
SPECIF|CATION PURPOSES
"J" DISTANCE HRC % C %Mn % Si % Ni %Cr %Mo
SIXTEENTIHS
OF AN INCH MAX. MIN. 0156/0.64 10.75/1.00 |0.15/0.35 -- 0.70/0.90 | 0.25/0.35
r
2 6 60
3 65 60
4 65 60
[ 65 60
6 65 60 APPROX. DIA. OF ROUNDS WITH SAME AS~-QUENGHED HRG, in. | LOCATION IN ROUND QUENCH
7 65 60 2 4 i | S
8 65 60 1 2 3 4 3/4 RADIUS FROM CENTER WATER
9 . 65 60 o 5I 1 . ) 5I 2 . 2.‘5 31 3I.5 . 41 CENTER QUENCH
10 65, 60 1 2 4 SURFACE MILD
n 65 60 05 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM GENTER oL
12 64 59 0.5 1 15 2 25 3 3.5 CENTER || SVENCH
13 64 59 65 ]
14 64 59
15 63 58 w 60 —
16 63 57 i —
@ 55
18 62 b [¢]
20 62 @ % 50 ——
24 €9 51 g a5 =
<
26 59 49 x =
28 58 47 j 40
30 57 46 ‘;
32 57 45 Z 35
8 p—
HEAT TREATING TEMPERATURES ® 30
RECOMMENDED BY SAE -
*NORMALIZE 1600 °F 25
AUSTENITIZE 1550 °F
N 20 -
%For forged or rolled specimens only 2 4 [ 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANGCE FROM QUENCHED END -SIXTEENTHS OF AN INCH
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HARDNESS LIMITS FOR SAE 5130RH HARDENABILITY BAND UNS H51309
SPECIFICATION PURPOSES
“J" DISTANGE HRG %C %Mn % Si %Ni %Cr %Mo
SIXTEENTHS
OF AN INCH MAX. MIN. 0.28/0.33 | 0,70/0,90 0,15/0.35 -- 0.80/1.10 --
‘ %
2 d
3 51 44
4 49 41
5 46
g 4 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, In. | LOCATION IN ROUND QUENCH
2 a4 SURFACE
8 31 \ 2 3 4 3/4 RADIUS FROM CENTER WATER
° 37 29 05 1 1.5 2 2.5 3 3.5 4 centen | QUENCH
:c e e T L T 1 T T ) | T 1 SURFACE
1) 34 26 05 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM GENTER o
12 33 25 0.5 1 1.5 2 2.5 3 3.5 SeffTer | QUENCH
h 3 32 24 85
q 31 23
1K} 30 22 w 60
6 29 21 F
@ 55
K] 28 20 1} ~
4o] 27 - & 504 ]
p2 26 -- ‘i’ N -
N
P4 25 - 2 45 e NG
< Y LN
P6 24 - x -
ba 23 - j 40 NC
BO 22 . y — >
B2 21 - g 35 4‘&\ e
[+ — —
HEAT TREATING TEMPERATURES x 30 N
RECOMMENDED BY SAE e
*NORMALIZE 1650 °F 25 ~— —
AUYTENITIZE 1600 °F i
#For| forged or rolied specimens only 2o 2 4 6 8 10 12 14 18 18 20 22 24 26 8 30 32
DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR SAE-5140RH HARDENABILITY BAND UNS H51409
SPECIFICATION PURPOSES
"J" BISTANCE HRC % C %Mn % Si %Ni %Cr % Mo
SIXTEENTHS -
OF AN INCH MAX. MIN. 0.38/0.43 |0.70/0.90 | 0.15/0.35 -- 0.70/0.90 --
:
3 57 51
4 55 49
) 53 4
6 51 @ APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
7 48 8 2 4 SURFACE | miLo
8 46 36 1 e 3 4 3/4 RADIUS FROM CENT|ER OYJAELECRH
. . TER
° 34 o,sl 1l 1 5l 2 i 2? 3I 3I5 . 41 CE
10 q 33 \ 2 3 4 SURFACE MILD
1 41 32 0.5 1 1.8 2 2.5 3 1.5 4 3/4 RADIUS FROM CENTIER oiL
12 40 31 0.5 1 15 2 2.5 3 3.9 cefiten | QUENCH
P | T 1 1 T T
T3 39 30 &5
14 37 29
18 36 28 w 60}
16 35 27 < H —
3 55
o r. N
18 34 26 © N N
20 33 25 & 50 = N,
22 3 24 u ——
24 31 23 g 45 “\\ S
26 30 22 x S
28 30 21 5 40 o =
30 29 20 s X
32 29 - z 3 ~— ——
¢] —~———
[=] ~——
HEAT TREATING TEMPERATURES € 30 ——
RECOMMENDED BY SAE —~——
*NORMALIZE 1600 ef 25 T
AUSTENITIZE 1550 °F 1 i E
#*For forged or rolled specimens only 20 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

S
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I [EaNEER |  muem  HARDEWABIUTY BAND i
IFI| I
“J" DISTANCE HRC %G % Mn % Si % Ni %GCr %Mo
t TH
ng}EJE#qus MAX. MIN. 0.56/0.64 |0.75/1.00 | 0.15/0.35 -- 0.70/0.90 --
e e
2
3 65 60
4 65 59
5 64 58 '
6 63 57 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
7 62 8 2 a ] SURFACE Lo
8 50 @ 1 2 3 4 3/4 RADIUS FROM CENTER WATER
9 T 2% 0.5 i 1.8 2 2.5 3 3.5 4 CENTER QUENCH
10 56 42 l] : 2 : 3I ; 4 : : ’ l SURFAGE
- MILD
1 55 40 0.5 1 1.5 2 25 3 . 35 4 3/4 RADIUS FROM CENTER oIL
12 53 39 0.5 3 15 2 25 3 35 CENTER | |OUENCH
1
13 @ 38 85
14 0 . 37 m—
15 48 36 w 60 NS
16 47 36 I g
& 55 X, <
18 44 35 ° G ~=
20 43 34 @ s0 =g
22 42 33 w \\ S~
24 41 32 2 45 \\\
< -
26 40 31 x NG —
28 39 30 4 40 =
30 39 29 S
32 38 29 x 35
3
HEAT TREATING TEMPERATURES ® 30 p——
RECOMMENDED BY SAE
#NORMALIZ 1600 of 28
AUSTENITIEE 1550 of .
( . *For forged|or rolled specimens only 20 2 4 6 8 10 12 14 16 18 20 22 24 26 28 3 32
DISTANGE FROM QUENGHED END - SIXTEENTHS OF AN INCH
STl | (P WARDENABILITY BAND _uw
"9 DISTANGE HRC % C %Mn % Si %Ni %GCr %Mo
SIXTEENT
OF AN INCH MAX. MIN. ]0718/0.23 [0.70/0.90 | 0.15/0.35 | 0.40/0.70| 0.40/0,60] 0.15/0.25
RICEE
2
3 41
: B | @
6 29 gg APPROX. DIA, OF ROUNDS WITH SAME AS-QUENCHED HRC, in. | LOCATION IN ROUND QUENCH
7 %8 51 z a SURFACE || oo
8 1 2 3 4 3/4 RADIUS FROM CENTER QVGAETNEJL
. . . 3.5 4 CENTER
9 26 ' 20 - 5[ ! T ! 5[ z T 2 ? 3l T 1 1
10 : 25 == 1 2 3 4 SURFAGE MILD
n 24 =" 0.5 1 1.5 2 2.5 3 35 4 3/4 RADIUS FROM CENTER oiL
12 23 = - - 5 5 QUENCH
13 23 .- 65
14 22 --
15 22 .- w 60
16 21 -- 3
@ 55
18 20 -- o
20 -- -- " 50
22 ﬁ
24 2 a5
< A\
26 * AN ‘\ -
28 4 40 X - —
] N J—
30 w C
2 f sES
8 X A N —
= HEAT TREATING TEMPERATURES x 30 ~
) RECOMMENDED BY SAE R ~ [ ottt s e APl e
\\ .
*NORMALIZE 1700 °F 25
AUSTENITIZE 1700 °F ~
: ‘ 2
*For forged or rolled specimens only ° 2 4 8 8 10 12 14 16 18 20 22 24 26 28 30 32
- -DISTANGE FROM QUENGCHED END - SIXTEENTHS OF AN INCH
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J1868 SAE, Page 10
HARDNESS LIMITS FOR SAE 8720RH HARDENABILITY BAND UNS H87209
SPECIFICATION PURPOSES
"J" DISTANCE HRC %C % Mn % Si % Ni %GCr %Mo
SIXTEENTHS
OF AN INCH MAX. MIN, 0.18/0.23 {0.70/0,90 |0,15/0.35 { 0.40/0.70| 0.40/0.60] 0.20/0.30
:
2 4 ]
3 43
4 40
5 28
6 26 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HAC, in. | LOCATION (N ROUND QUENCH
7 24 2 4 SURFACE WiLo
8 29 23 ] 2 3 4 3/4 RADIUS FROM CENTER WATER
e o 65 1 1.5 2 25 3 35 4 CENTER | QUENCH
T T T T T T 1
14 27 21 1 2 3 4 . SURFACE MILD
1 26 20 0.5 1 1.8 2 2.5 3 3.5 4 3/4 RACIUS FROM CENTER oiL
1 25 -- 05 ] 15 2 25 3 35 CENTRR | GUENCH
73 25 . 65
14 24 -
19 24 - w 60
16 23 - 2
Q =5
16 23 -- ©
24 22 - 3 50
24 22 - g
21 21 -- 2 45 =
<
26 20 - T \\
2¢ . - i o e s
3dq ;‘ NN,
32 g 35 ‘\\ ™
]
HEAT [TREATING TEMPERATURES @ 30 X =
ECOMMENDED BY SAE N ~
*NORMRALIZE 1700 °F 28 <
AUSTENITIZE 1700 °F g
*For fgrged or rolied specimens only 20 2 4 8 10 12 14 16 18 20 22 24 26 28| 30 32 P
DISTANCE FROM QUENGHED END -SIXTEENTHS OF AN INCH
HARDNESS LIMITS FOR SAE_8822RH HARDENABILITY BAND NS 188229
SPEQIFICATION PURPOSES
“J" DIJTANCE HRC %C . %Mn % Si % Ni %GCr %Mo
SIXTEENTHS
of AN INCH MAX. MIN. 0.20/0.25 [ 0.75/1.00 0.15/0.35| 0.40/0.70] 0.40/0.60{ 0.30/0.40
[
9 X :
4 47 40
4 43 35
T | % L® .
[: 29 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, in._ | LOCATION IN ROUND QUENCH
T @ 27 2 4 SURFACE MILD
g 26 ) 2 3 4 3/4 RADIUS FROM CENTER WATER
05 1 15 2 25 3 35 4 centEr | CUENCH
S 32 25 T T 1 T T T T T T
19 31 25 1 2 3 SURFACE MILD
1 30 24 0.5 1 1.5 2 2.5 3 3.5 4 3/4 RADIUS FROM CENTER oIL
12 30 23 0.5 [ 15 2 2.5 3 3.5 SEnTER | QUENCH
13 29 23 &
14
FEE BN B
18 21 22 g
o 55
18 27 21 o
20 26 20 2 50
22 26 -- Y =
24 26 . 2 s A=
-3
26 I A N
28 2 T 4 40 E—e
30 - w ]
32 25 - Z 35 N
25 - 8 AN
s
HEAT TREATING TEMPERATURES € 30 =
RECOMMENDED BY SAE ~ —— )
#*NORMALIZE 1700 °F 28 i l(
AUSTENITIZE 1700 °F T
. 20 T T
*For forged or rolied specimens only 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANGE FROM QUENCHED END - SIXTEENTHS OF AN INCH
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Page 11

J1

868

HARDNESS LIMITS FOR
SPECGIFICATION PURPOSES

SAE 4027RH HARDENABILITY BAND uns naczrs
%C %Mn %Si %Ni %Cr % Mo
0.25/0.30] 0.70/0.90| 0.15/0.35| -- - 0.20/0.30

w HRC
J' DISTANCE
MILLIMETERS MAX.
1.5 @ APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOGATION IN ROUND QUENCH
2 50 75 SURFACE wiLo
7 éé 20 30 60 20 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
T T T T 1 T T
9 29 23 704060 80 160 SURTACE WILD
H 26 20 15 30 45 60 75 80 3/4 RADIUS FROM CENTER| | oiL
12 gg -- 10203040 50 60 75 CENTER UENCH
€5 4 At | B m:
20 21 -- - o=
25 .- - 60
30 Y e
35 S 88
7]
40 © 50
%5 8 —
- N
50 545 X X — )
HEAT TRERTING TEMPERATURES £ X
RECOMMENDED BY SAE 40 \w—a
-
*NORMALIZE 900 ec 2 =
AUSTENITJZE 870 o € 3° =
*For forged|or rolled specimens only e 30 X X
\\ AN —F-
25 N\ .
N e —
20 3 6 7 9 1113 15 20 25 30 35 40 4% 50
DISTANGE FROM QUENGHED END - MILLIMETERS
SAE 4118RH HARDENABILITY BAND uns ne}is9
% C %Mn %Si % Ni %Cr % Mo
0.18/0.23 | 0.70/0.90} 0.15/0.30 -- -- 0.08/0.15
HARDNESS LIMITS FOR

SPECIFICATION PURPOSES
win HRC
J" DISTANCE
MILLIMETHRS. MAX. MIN.
‘55 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm |- LOCATION IN RQUND QUENCH
s 50 75 SURFACE o
7 @ 20 30 60 90 3/4 RADIUS FROM CENTER WATER
20 30 40 50 60 80 100 cEnTER  |OVENM
T T I I I T I I I )|
9 28 21 20 40 60 80 100 SURFACE
:; %i 20 15 30 45 TEEED %0 3/4 RADIUS FROM CENTER
15 23 - 10 20 30 40 50 80 75 CENTER
20 20 .-
-25 - -
30
35
40
45
50

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 925 °C
AUSTENITIZE 325 ¢

% For forged or rolled specimens only

ROCKWELL HARDNESS C SCALE

20

——

3 5 7 9 11315

20

25

30

35 40

DISTANCE FROM QUENCHED END - MILLIMETERS

a5
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HEAT THEATING TEMPERATURES
REQOMMENDED BY SAE

#NORMALJIZE 925 o¢
AUSTEN|TIZE 925 og

*For forged or rolled specimens only

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

y. ¥ 4
J1868 SAE, Page 12
SAE 4120RH HARDENABILITY BAND uns x41209
%C %Mn %Si %Ni %Cr % Mo
0.18/0.23 { 0.90/1.20] 0.15/0,35| -- 0.40/0.60 |0.13/0.20
HARDNESS LIMITS FOR / / 4 / !
SPECIFICATION PURPOSES
won HRc
J" DISTANCE
MILLIMETERS [ maAx. MiIN,

155 APPROX. D1A. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm LOCATION IN RQUND QUENCH

5 A 50 75 SURFACE MILD

7 20 30 60 . 90 3/4 RADIUS FROM CENTER| WATER

20__30_40 50 60 80 100 CENTER | OVENCH
1 T I T T 1 T 1 1 )}

9 32 25 20 40 60 80 100 SURFACE MILD

13 29 22 15 30 45 80 75 90 3/4 RADIUS FROM CENTER QIL

:g gg 2(1] 0O 20 30 40 S0 60 75 csmin_ ".UE‘t‘C” ]
-]

20 23 . e P

25 21 - 60

30 -- -- Z

3% 55 =

40

45

50 — o

ROCKWELL HARDNESS C SCALE

> U | .
- s i | Sy |
25 ~
\\
2o 3 7 9N 13 15 20 28 30 35 40 5 50
DISTANGE FROM QUENGHED END - MILLIMETERS
SAE 4140RH HARDENABILITY BAND uns v{1409
%C %Mn %8i %Ni %GCr - | %Mo
0.38/0.431 0.75/1.00| 0.15/0.35 .- 0.80/1.00 1 0,15/0.25

2 |5 |9

30 . 38
38 37

40 44 36
45 43 35
50 41 33

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 870 °C
AUSTENITIZE 845 °C

#For forged or rolled specimens only

ROCKWELL HARDNESS C SCALE

HRC

"J" DISTANCE

MILLIMETERS MAX. MIN
‘55 APPROX. DIA. OF ROUNDS WITH SAME AS-QUENGHED HRC, mm | LOGATION IN ROUND QUENCH
p a9 P 50 75 SURFAGE Lo
b4 Py 53 2036 60 90 3/4 RADIUS FROM GENTER] WATER

20 30 40 50 60 80 100 CENTER VE
1 )| T 1 1 T 1 T )| T

9 58 52 20 40 60 80 100 SURFACE Lo
1 56 50 s 30 45 60 75 90 3/4 RADIUS FROM CENTER| OIL
13 55 49 020 30 40 80 60 75 CENTER | OUENCH
15 5% 77 -

35 79 N1315 20 25 30

35

40 45 50

DISTANCE FROM QUENCHED END - MILLIMETERS
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Page 13 == J1868
SAE 4145RH HARDENABILITY BAND uns Ha1459
% C %Mn %Si % Ni %GCr % Mo
0.43/0.48 | 0.75/1,00( 0.15/0.35 .- 0.80/1.10 [0.15/0.25
HARDNESS LIMITS FOR
SPEGIFICATION PURPOSES
wn HRC
J" DISTANCE
MILLIMETERS MAX. MIN.
1.5 @ APPROX. DIA. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND OUENbN
: 1 56 50 75 SURFACE WILD
g 61 56 20 30 60 90 3/4 RADIUS FROM CENTER| WATER
20 30 40 50 60 80 100 CENTER QUENCH
Fa i ] L I I 1 T T 1 T
9 oV i 20 40 60 80 100 SURFACE wilo
: ; gg gg 15 30 45 60 75 [0 3/4 RADIUS FROM CENTER o]}
QUERCH
15 58 52 10 20 30 40 50 60 75 CENT-E—R' L |
65— — 1= - —1
20 57 49
25 55 36 60
30 54 u =
35 52 4 S 55 —
172
40 40 © 50
45 @ 39 = —
50 49 37 z Iy =
g 45
HEAT TREATING TEMPERATURES 3
RECOMMENDED BY SAE %0
-
*NORMALIZE 870 °C ; 35
AUSTENITIZ 845 °C x
* For forged or|rolled specimens only 13 30
25 =
20 L
5 9 M J3 15 20 25 30 35 40 45 50
DISTANCE FROM QUENCHED END - MILLIMETERS
SAE 4161RH HARDENABILITY BAND uns Ha161p
% C % Mn %Si % Ni %Cr % Mo
0.56/0.64 | 0.75/1.00 | 0.15/0.35 -- 0.70/0.90 (0.25/0.35
HARDNEPBS LIMITS FOR
SPECIFICATION PURPOSES
" HRC
J° DISTANCE
MILLIMETERS MAX. MIN,
1.5 @ APPRQOX. O1A. OF ROUNDS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
: 5 60 30 75 SURFACE who
-, 65 60 20 30 60 90 3/4 RADIUS FROM CENTER WAF ER
QUENCH
20 30 40 50 60 80 100 CENTER
T T I T 1 1 T 1 1 T
9 25 60 20 40 60 80 100 SURFAGE N
:; Gg gg 15 30 45 60 75 90 374 RADIUS FROM CENTER o] -L
QUEINCH
15 65 60 10 20 30 40 50 60 75 CE?:YER
65
20 64 59
25 63 @ 60
30 6 v = e o e =
35 3 85 S
40 59 50 Oy
45 58 a7 8%
50 57 45 z, F1E 1710 1= =
a SE- S (i iy = -
HEAT TREATING TEMPERATURES 3
RECOMMENDED B8Y SAE 4 40
] —
*NORMALIZE 870 °C - 3
AUSTENITIZE 845  °C $ ¥
* For forged or rolled specimens only e 30
25 —]
20

3 56 7 9 11318

20 25

30

35 40

DISTANCE FROM QUENCHED END - MILLIMETERS

45
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J1868 e Page 14
SAE 5130RH HARDENABILITY BAND UNs 151309
%C %Mn %Si %Ni %Cr % Mo
0.28/0.33 {0.70/0.90 [ 0.15/0.35 -- 0.80/1.10 .-
HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
HWon HRC
J" DISTANCE
MILLIMETERS | Mmax. MIN.
‘35 @ APPROX. DIA. OF ROUNOS WITH SAME AS-QUENCHED HRC, mm LOCATION IN ROUND QUENCH
5 51 44 50 75 SURFACE WILD
20 30 60 90 3/4 RADIUS FROM CENTER| WATER
7 48 39 QUENCH
20 30 40 50 60 80 100 CENTER
9 ar (1e) T ‘\u T - 1T T T T T T
:; @ \g.f 15 30 45 60 75 90 3/4 RADIUS FROM CENTER %IILLD
1020 30 40 50 60 75 CENTER QUENCH
15 ; 28 -
20 32 24 3
25 29 21 .
30 28 20 w
35 26 .- g
wn
40 24 -- o
45 23 -- a
50 21 -- g
2
HEAT TREATING TEMPERATURES §
RECOMMENDED BY SAE g
-
*NORMALIZE 900 °C g
Ausrs»tﬂzs 870 o £
* For forgkd or rolled specimens only e

1
W35 7 9. 113 15 20 25 30 35 a0 p5 50
DISTANCE FROM QUENCHED END - MILLIMETERS
st sion - HARDENABILITY BAND uis ksjeos
. %C %Mn %Si %Ni %Cr % Mo
0.38/0.43 {0,70/0,90 | 0,15/0,35 -- 0,70/0.90 --
HARONESS LIMITS FOR -
SPECIFICATION PURPOSES
"o HRC
J" DISTANCE
MILLIMETIERS. MAX. MIN.
1.5 APPROX. DA, OF ROUNDS WITH SAME AS-QUENCHED HRC, mm | LOCATION IN ROUND QUENCH
: 57 51 50 75 SURFACE wiLo
3 55 47 20 20 €0 90 374 RADIUS FROM CENTER WATER
20 30 40 50 €0 80 100 CENTER QUENCH
T I )| 1 1 T ] T T T
9 52 @? 20 40 6C :le] 100 SURFACE MILD
" A8 :356 15 30 45 60 75 90 3/4 RADIUS FROM CENTER on
Ig é—% 3 7o 20 30 40 50 60 75 cenTerR || QUENCH
20 39 30
25 35 27
30 33 25 w
35 32 24 2
(%]
40 31 22 ©
45 30 21 @
50 29 20 2
&
HEAT TREATING TEMPERATURES g
RECOMMENDED BY SAE -
*NORMALIZE 870 °C ;
AUSTENITIZE 845 °C X
#For forged or rolled specimens only 2

25

——

20

3 879

n 13 15 20

25

30 35

DISTANCE FROM QUENCHED END - MILLIMETERS

45 50
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