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(R) RESTRICTED HARDENABILITY BANDS FOR SELECTED ALLOY STEELS

1. SCOPE:

Restricted hardenability steels have been in use for some time but the
specific restrictions for a particular grade depend upon customer needs and
vary from mill to mill~ Such steels are desirable to provide more controlled
heat treatment response and dimensional control for critical parts. Because
of increasing interest in steels with restricted hardenability, the SAE Iron
and Steel Technical Committee directed Division 8 to prepare a set of
standard steels with restricted hardenability.

o
In general, steels with restricted hardenability (RH steels) will exhibit a
hardness range not greater than 5 HRC at the initial position on the
end-quench hardenability bar and not greater than 65% of the hardness range
for standard H-band steels (see SAE J1268) in the "inflection" region.
Generally the restricted hardenability band follows the middle of the
corresponding standard H-band. An example of the RH band compared with the
standard H-band is given for SAE 4140 in Figure 1.

2. REFERENCES:

2. 1 Applicable Documents:

SAE J404 OCT80, Chemical Compositions of SAE Alloy Steels

SAE J406 MAY8S, Methods of Determining Hardenability of Steels
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SAE J418 DEC83, Grain Size Determination of Steels

SAE J1268 FEB88, Hardenability Bands for Carbon and Alloy H Steels
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3. GRADES OF STEEL:

SAE J1868 Revision JUN90

RH steels and their corresponding mlnlmum and maximum composition limits are
shown in Table 1 for a selected group of 12 alloy steels used in substantial
tonnages and covering a nominal carbon content range of 0.20 to 0.60%. As
the need arises for restricted hardenability in other grades, they will be
added to the standard.

4. CHEMICAL COMPOSITION LIMITS:

To meet restricted hardenabi1ity, yet provide flexibility for producers,
composition limits are the same as those given in 5AE J404. (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 limits, but not all steels melted to the
composition limits would meet the required RH-band. The limits are given in
Table 1, and as indicated in the footnotes, are subject to permissible
variations for product analysis and may contain certain levels of elements
not specified.

5. IDENTIFICATION:

As a means of identifying steels specified to restricted hardenability band
limits, the suffix letters RH have been added to the conventional series
number. It is important that steel consumers use this special identifying
ddeSign~t~on in

h
speCifti~attiOdnhreqduireb~el~tts'basdth17r7tiS nOlothe~hmeanths of ~

etermlnlng w en res rlC e ar ena 1 1 Y an lml s app y. n en e ~
special identification is used, the steel shall conform to all conditions
pertaining to chemical composition limits, restrictions, testing technique,
and so forth, as outlined herein.

6. GRAIN SIZE:

The limits set forth for RH-bands are intended to apply to steels exhibiting
austenitic grain size ASTM No.5 or finer (see SAE J4l8).

7. USE OF RESTRICTED HARDENABILITY LIMITS:

For specification purposes, one must use the tabulated values of Rockwell
hardness (HRC) as a function of distance from the quenched end of the
hardenability bar, either in U.S. customary units (sixteenths of an inch) or
in metric (51) units (millimeters). Values below 20 HRC are not specified
because such values are not as accurate. Band limits are also shown
graphically and are so depicted for convenience in estimating the hardness
values at various intermediate locations on the end quench test bar and for
quick comparisons of the various RH grades. The values of Approximate
Diameter of Rounds with Same As-Quenched Hardness shown above ea~h RH-band,
were selected from the ranges appearing in Figure 7 of SAE J406. The
RH-bands are presented graphically, with distances from the quenched end in
both U.S. customary units and also in metric (51) units.

.,
"
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c

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

bMaximum sulfur content is to be 0.040% and maximum phosphorus content is to be
0.025%. '

CRanges and limits are subject to the permissible variations for product
analysis shown in Table 4 of SAE J409.

Restricted Hardenability Limits for the Steels in Table 1 appear in Figures 2
through 25.

- 3 -
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7. (Continued):

SAE J1868 Revision JUN90

o
The hardenabi1ity testing technique used as a basis for acceptance shall be
in accordance with SAE J406.

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 (except where hardenability is too high to
exhibit 50% martensite hardness; then the additional two control hardness
points shall be 5 HRC below the minimum and maximum hardness specified at
the J1 (J1.5mm) position). In general, these points define the critical
locations of the Jominy hardenability band for purposes of characterizing
heat treatment response. The four specification points are circled in the
tables of hardness versus Jominy distance and on the RH-bands. For a portion
of the curve not exceeding 3/16 in or 5 mm (not including the control
points), a tolerance of two points HRC is permitted.

For example, referring to Figure 1, a hardenability test bar of a steel
meeting the requirements for 4140RH must exhibit a hardness at J1 not less
than 54 HRC nor more than 59 HRC. At J12, the test bar must exhibit hardness
not less than 43 HRC, but the maximum hardness can be as high as 51 HRC (or
even 53 HRC if this region of the test bar is chosen as the exception). At
J20, the bar must exhibit hardness not greater than 47 HRC, but the minimum 0
hardness can be as low as 37 HRC (or as low as 35 HRC if this region of the
test bar is chosen as the exception).

(A similar example, for 4l40RH with distances from the quenched end in
millimeters, would limit hardness at Jl.5 mm to not less than 54 HRC nor more
than 59 HRC. At J20 mm, the test bar must exhibit hardness not less than
42 HRC. At J30 mm, the test bar must exhibit hardness not greater than
48 HRC.)

The (R) is for the convenience of the user in locating areas where technical
revisions have been made to the previous issue of the report. If the symbol is
next to the report title, it indicates a complete revision of the report.
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Revision JUN90
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Comparison of H-Band and RH-Band for SAE 4140FIGURE

SAE

0 HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

J DiSTANCE MAX HRC Mit' HRC
SIXTEENTHS
OF AN INCH 140 H 4140 RH 4140 RH 4140 H

I 60 9 @ 13
2 60 19 14 13
3 60 ~ 9 14 52
4 19 18 13 II

5 19 18 12 II
6 18 17 11 10
7 18 16 10 48
8 17 II 49 47

9 17 14 48 44
10 16 13 46 41
11 16 II 44 40
12 II II © 39

1 ~ II II 42 38
14 14 10 41 37

'"'5 14 10 40 36 .J

16 13 49 39 31 ..
u
<Il

'8 12 48 38 34 u
20 II @ 37 33 <Il

<Il
22 49 41 36 33 '"z2" 48 44 31 J2 0

0:

47 43 34 32
..

26 :l:

28 46 42 34 31 .J

30 46 41 33 31 .J

'"32 44 41 33 30 •"uHEAT TREATING TEMPERATURES 0
RECOMMENDED BY SAE ..

-NORMALIZE 1600 OF
AUSTENITIZE 1550 OF

.For forqld or rolled Iplclm,nl only

o

c
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SAE J1868 Revision JUN90
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HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
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o
SAE

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

J1868

SAE 412DRH

Revislon JUN90
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SAE J186B Revision JUN90

~----------------.o
HARDNESS LIMITS FOR

SPECIFICATION PURPOSES
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SAE

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES
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13
1~
1~
16

18
20
22
24

26
28
30
32

32
31
30
29

28
27
26
25

24
23
22
21

24
23
22
21

20

'" 60
oJ..
:;: SS
u

~ SO

'"z
~ ~S..
X

oJ 40
oJ

'": 3S
uo
0: 30

o
HEAT TREATING TEMPERATURES

RECOMMENCEC 8Y SAE

-NORMALIZE 1650 OF
AUSTENITIZE 1600 °F

- For lorQld or raliid IPlclmlnl anlv

2S

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

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

FIGURE 8

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES SAE 5140RH HARDENABILITY BAND

"J" DISTANCE HRC
~I:l~E~r,,~S I--M-A-X-,';';";";;"'M-I-N-,-l

MILD

~':""_!...._-!-._':""-:---,--:-_--:-:-- __:----1~.::.:I4:..:•.:.;A:.:OI:.:U.:.S",F.::.::O:.:";.;C~E::NT::E;;.;;;-i Q~~TN~~
0.' 1.' 2.5 3.5 CENTER

SURFACE MILO

0.5 1.' 2.' 3.'" 3/4 RADIUS FROM CENTER OIL
I-~-":--=---::""--=-'::""'~=-:-'--:--:t-'::":";===="':::=:::-iaUENCH

0.' 1.' 2 2.' 3.5 CENTER

.PPAOX. OIA. OF ROUNDS WITH SAME '$·QUENCHED HAC. ill. LOCATION IN ROUND QUENCH

·I.Mo"leSi-t.C

0.38/0.43 0.70/0.90 0.15/0.35 0.70/0.90

'" 60
oJ..
:;: SS
u

~ SO

'"z
~ 4S..
X
oJ 40
oJ

'": 35
uo
'" 30

30
29
28
27

22
21
20

34
33
32
31

26
25
24
23

~
36

~
51
49

39
37
36
35

53
51
48
46

34
33
32
31

30
30
29
29

~
41
40

~
57
55

~

6
1
8

1
2
3
4

9
10
II
12

13
14
IS
16

18
20
22
24

26
28
30
32

c
HEAT TREATING TEMPERATURES

RECOMMENCEC BY SAE

*NORMALIZE 1600 OF
AUSTENITIZE 1550 OF

-for lorQld 0' ,ollid Iplclmlnl 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

FIGURE 9
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0.18/0.23 0.70/0.90 0.15/0.35 0.40/0.70 0.40/0.60 0.15/0.25

o

o

o

QUENCH

MILO
OIL

QUENCH

QUENCH

---

~:.:..:.~-,.:-~~

~-=
-::::: .~-=

%1.10

%Mo

L

"ioCr

"ioCr

LOCATION IN ROUND

GENTER

SURFACE

3/4 RADIUS FROM CENTER

0.70/0.90

LOCATION IN ROUND

,.,
---t

"IoNi

"IoNi

i-4 --.:
~'-... -]' .... ~J: ."'.. .,-- _._- --

.- -+--~ - -- -:.:.- .

~'::'1~< -±.

2.'

FIGURE 10

"IoSi

"IoSi

',==:r:::-:-, -

2.'

. -. '-

--+:-=f- -::r-- ...
:=±=::::::- -p- -~- -- .

., 2

HARDENABILITY BAND

HARDENABILITY BAND

Revision JUN90

"10M"

"10M"

I .•

'-1- -.;- ...--+-- -- --

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

FIGURE 11

:=+=
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

"Ioe

2 •

APPROX. OIA. OF ROUNDS WITH SAME AS·OUENCHEO HRC, in.

APP~Oll:. CIA, OF ROUNDS WITH SAME AS·QUENCH[O HRC, in

SAE 8620RH

"IoC

SAE 5160RH

0.56/0.64 0.75/1.00 0.15/0.35

J1868

0.'

0.'
0.'

65

.. 60.....
c.> 55'"<.>.,

50'"..
Z
0 45....
:I::

... 40.....
~ 35
"c.>
0.. 30

25

20

0.'

0.'
0.'

65

... 60
-'..
c.> 55'"c.>

'" 50'"...
Z
0 45'"..
:I:

-' 40
-'...
~ 35
"c.>
0.. 30

25

20

SAE

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 1700 OF
AUSTENITIZE 1700 OF

*For forged or rOiled specimens only

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE HRC
SIXTEENTHS

MAX. MIN.OF AN INCH

1 CW ~2
3 65 60
4 65 59

5 64 58
6 63 57
7 61 @8 60

9 5a 45

10 56 41
11 55 40
12 53 39

13 CW 38
14 37
15 4a 36
16 47 36

18 44 35
20 43 34
22 41 33
24 41 32

26 40 31
28 39 30
30 39 29
32 38 29

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 1600 OF
AUSTENITIZE 1550 OF

.. For forged or rolled tPecimen, only

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE HRC
~IXTEENTHS

MAX. MIN.F AN INCH

1 CW CW2
3 41 ®4 38

5 ~
26

6 24
7 19 12
8 28 11

9 16 20
10 15
11 14
12 13

13 13
14 12
15 12
16 11

18 10
20
22
24

26
28
30
32
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SAE J1868 Revision JUN90

--

--

=

QuENCH

-+

"leCr

_.....:... ~_.:--t.

L.OCATION IN ROUND

L.OCAT10N IN ROUND QUENCH

"toNi

FIGURE 12

-t.Si

HARDENABILITY BAND

HARDENABILITY BAND

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

DISTANCE FROM QUENCHED END - SIXTEENTHS OF AN INCH

APpRQX. OIA. Of' ROUNDS WITH SAME AS-OUENCHED HAC, in.

"toC

SAE 8822RH

0.20/0.25 0.75/1.00 0.15/0.35 0.40/0.70 0.40/0.60 0.30/0.40

APPROX. CIA. OF ROU~DS WITH SAME AS-QUENCHED HRC, i,..

0.18/0.23 0.70/0.90 0.15/0.35 0.40/0.70 0.40/0.60 0.20/0.30

SAE 8720RH

0.'

0.'
0.'

6~

... 60

..l
C
U

~~III

U
III

~OIII...
Z
0

4~0:
C
:l:

..l 40

..l...• 3~

"u
0co 30

2~

20

c)
HARDNESS LIMITS FOR

SPECIFICATION PURPOSES
"J" DiSTANCE MRC

~[:l~E~NTC~S MAX. MIN.

1 ~ ~2
3 43 Jt4 40

~

~
28

6 26
? 24
8 29 23

9 28 22
10 27 21
11 26 20
12 25

13 25
14 24
1~ 24
16 23

18 23
20 22
22 22
24 21

26 20
28
30
32

MEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

·NORMALIZE 1700 OF
AUSTENITIZE 1700 of

.For forqld or roilid Iplcl"'I.1 only

HARDNESS LIMITS FOR
SPECIF.ICATION PURPOSES

"J" DISTANCE MRC

~1~l~E~NT"M..S MAX. MIN.

1
~ ~2

3 47 40
4 43 35

S 40
<W6

~? 27
8 26

9 32 25
10 31 25
II 30 24
12 30 23

13 29 23
14 28 23
1S 28 22
16 27 22

18 27 21
20 26 20
22 26
24 26

28 26
28 25
30
32 ~~

-- >--- --+--..

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 1700 of
AUSTENITIZE 1700 OF

.For forqed or roilid Ipecl"'I.' 0.1.

2 4 6 I 10 12 14 16 II 20 22 24 28 28 30 32

DISTANCE F"OM QUENCHED END - SIXTEENTHS OF AN INCH

FIGURE 13
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SAE J1868 Revision JUN90

SAE 4027RH HARDENABILITY BAND

50 75 SUR~CE i ~ILD

f--"'O'-'--'~'---'O-·O--'-O'--·'-:O-.-O---.O----'-Oo--+':::'''':'·':''':,:O:,:'U~S':"'::':::::,:.C::'TE,::,:T~E~RI QWU~T~EC~

"I.e "l.Mn I "l.Si %Ni I "ioCr I "IoMo f
C.;>~/O.:10 o.70/o.~01 Q.1~/Q 35 I T0.20/0.301

APPRO)( CIA. OF ROUNOS WITH SAME AS-QuENCHED HRC, ....."

50

QUENCHLOCATION IN ~OUNO

'3/4 IUOIUS FROM C["ITEFlI 1Il~~O
::ENTE~ ! QUENCH

SURFACE

30 45 60 " 90

10 20 30 40 50 60 7!l

20 40 60 eo 100
,,

40
45
50

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

"NORMALIZE 900'C
AUSTENITIZE 870·c

.. For forged or rolled Iplcimenl only

HARDNESS LIMITS FOR 1
SPECIFICATION PURPOSES I

HRC 1
"J" DISTANCE IMILLIMETERS MAX. MIN.

1.5 ~ $3
5 ~

33
7

9 29 23
, 1 26 20
13 24
15 23

20 21
25
30
35

FIGURE 14

SAE 4118RH HARDENABILITY BAND

0.lS/0.23 0.70/0.90 0.15/0.30

%C "IoMn %Cr "IoMo T 1
0.os/0. 15 I'----l1

APPROX. OIA. OF' ROUNDS WITH SAME AS·OuENCHEO HAC, In'" LOCATION IN AOUND QUENCH

J-::'O:-::7>c--::----,:-::- -+==-:=S~u:.::.:::.._:~ MICO
20 30 60 90 3,.. RADIUS FROM CENTER I waTER

20 30 40 ':l0 50 80 100 CE~TE" I QUENCH

"

J
5045

SURFACE I MILD ­

13/4 RADIUS FROM CENTER lOlL
CENTER QUENCH

FIGURE 15

20 40 6·0 ao 100

30 ., 60 75 90

10 20 30 40 '0 60 7'

25

20

40
45
50

HEAT TREA.Il;ING TEMPERATURES
RECOMMENDED BY SAE

"NORMALIZE 925'C
AUSTENITIZE 925'C

• For torted or rolled .p.~im.". only

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.

1.5 ~ S3
5 clli 29
1

9 2S 21
11 25 20
13 24
15 23

20 20
25
30
35
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SAE J1868 Revision JUN90

SAE 4120RH HARDENABILlTV BAND

"IoC "IoMn "IoSi "IoNi "ioCr "IoMo

50

MILD
WATER

QUENCH

QUENCH

45

!

- r-

-i
-.-.i--:~

.1

CENTER

SURFACE 1

I
I­
t·:

.....- ..

"."j'"--"- _.:

L:CA,TION IN ROUND

3/4 RADIUS FROM CENTERI

SURFACE I MILO

I '/4 RADIUS FROM CENTER lOlL

CEHTER QuENCH

0.40/0.60 0.13/0.20

'00'0

30 oilS 60 75 90

10 20 30 40 50 60 75

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

OISTANCE FROM QUENCHED END - MILLIMETERS

20 40 60 eo 100

20 30 40 ~o 60

,,

20 ~o 60 90

50 1~

APPRO. OIA. OF ROUNDS WITH SAME AS-OuENCHED HRC, """

0.18/0.23 0.90/1.20 0.15/0.35

20

40
45
50

• For fOfCjJed or roll.d sp.cimens only

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 925 'C
AUSTENITIZE 925 'C

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE
HRC

MILLIMETERS MAX. MIN.

1.5 ~ 83
5 @ 34
7

9 32 25
11 29 22
13 28 21
15 26 20

2D 23
25 21
30
35

FIGURE 16

SAE 4140RH HARDENABILITV BAND

"IoC "IoMn %Si "IoNi "ioCr "IoMo

SO

MILO
WATER

QUENCH

QUENCH

-F··

4S40

SURFACE

CENTER

SURFACE

I ),. RADIUS FROM CENTER

0.8011.00 0.15/0.25

'0090

'00'0

~o 60

9060

30 40

40 60

"

'0 MILO
30 45 60 75 90 ! ),. RADIUS FROM CENTER OIL

10 20 30 40 !l0 60 15 CENTER QUENCH

! .. --+ • --..-+ +-" t- ._- ......~- ..::.~.. -_. -

20

50 75

20 30

APPRQX. OIA. OF' ROUNDS WITH SAME AS-QUENCHED HFlC, !TIm! l,.OCATlQN IN ROUND

0.38/0.43 0.75/1.00 0.15/0.35

+--::~

20 3 5 7 9 11 13 IS 20 25 30 3S

DISTANCE FROM QUENCHED END - MILLIMETERS

FIGURE 17

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

HRC
"J" DISTANCE
MILLIMETERS MAX. MIN.

1.5 ~ ~3
5 59 54
7 59 53

9 58 52
11 56 50
13 55 49
15 54 47

20 51 CW25

~30 38
35 37

40 44 36
45 43 35
50 41 33

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 870 'C
AUSTENITIZE 845 'C

It For lorqed or rolled specimens only

)
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SAE J1868 Revision JUN90

SAE 4145RH HARDENABILITY BAND

"IoC I "IoMn I "IoSi "IoNi "ioCr I "IoMo

[ APPAOI CIA OF ROUNDS WI;l-O SA'lI( :'S'OUENCI"I(O loiRe, m", l i.CC.l.TIO~ I., qOUNQ I, QUENCH

~O 1~ I SURFACE i
MilO

20 30 60 90 ')'4 RADIUS rqOIr,l CE~TERI WATER

20 3C 40 ~Q 60 80 '00 :ENTEA QUENCH

-

-i··___ .-t_

.+j
so

5URF"AC( !
>,IILO

3'. RADIUS rqClll CENTER lOll

:U.. TER ! QU[NCt1

0.80/1.10 10015/0.25

.0" '0

:0

'0
80.,

JO
'0

'0

40 602:

0.43/0.4810.75/1.00 10.15/0.35

!::t;t-~~
o 45 r---::-:--:-----:----:-:-:-:-:--:------:---:---:--""".......---------~-_I
a: _ • .. ,....... • ..• _---+--_._.•_. ~;. .
~ 40 _.,-+ ... :-", !:.. :;-. :.:--:"::~- ~.==~-=--:---- . '~.-.~ ~
oJ

i;~E:==~~~-]
3 5 7 9 11 13 15 20 25 30 3~ 40

DISTANCE FROM QUENCttEO END - MILCIMETERS

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

>iRC
"J" DiSTANCE
MILLIMETERS MAX. MIN.

1.5 CW ~3
5 61 56
7 61 56

9 60 55
11 59 54
13 59 53
15 58 52

20 57 49
25 55

~30 54
35 52

40 ~ 40
45 39
50 49 37

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 870 'C
AUSTENITIZE B4S 'C

* For forqed or rolled ,pecimens only

FIGURE 18

SAE 4161RH HARDENABILITY BAND

"IoC "IoMn "IoSi "IoNi "ioCr "IoMo

0.56/0.64 0.75/1.00 0.15/0.35 0.70/0.90 0.25/0.35

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

*NORMALIZE 870'C
AUSTENITIZE 845'C

"For lor;ed or rolled IPecimenl only

HRC

~URfACE I "'lLO
3'" RADIUS FQO"" CENTERI OIL

:ENTEA QUENCH

.aCATIO,", IN ROUNO : CUENCI1

SURFACE
""'LO

i 3'" RADIUS rAO"" CENTEAI WATER

:ENTE'l I OUENCI1'0000

90'0

"

20 30

APP~OX OIA 0': ROUNOS WIT'"' SAME AS·QuENCI1EO HAC, 'M'

20 40 50 eo '00

'0 "!I 50 7S 90
1 0 20 30 40 !lO 60 15

6!5 _-=- _. .. . __ ._.... :__ : .- -L . ,

~u· :::=.. ~.i.-.·~..J.;_··~.~O,'-.-.~,:~_f.-~!:~=~ ., -:.- :---..;
~ f ~l .-J-:.-- :::~. :---....

60
60
60
60

50
47
45

59

~

@I
60
60
60

65
65
65
65

59
58
57

64
63

©

MAX. MIN.

~
65
65

9
11
13
15

20
25
30
35

40
45
50

1.5
3
5
7

"J" DISTANCE
MILLIMETERS

FIGURE 19
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SAE J1868 Revision JUN90

C
SAE 5130RH HARDENABILITY BAND

"JoC "IoMn "IoSi "IoNi "ioCr "IoMo

0.28/0.33 0.70/0.90 0.15/0.35 0.8011.10

c

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

"J" DISTANCE
HAC

MILLIMETERS MAX. MIN.

1.~ ~ ~3
~ 51 44
7 48 39

9 45
CW11

~13 31
1~ 28

20 32 24
25 29 21
30 28 20
3~ 26

40 24
4~ 23
~O 21

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

.NORMALIZE 900·c
AUSTENITIZE 870·c

• For lorqld or roilid IOlcimlnl only

APP~OX 01'" OF' ROUNDS WIT .. s.c."'E AS-QuENCHED HRC. """' I LOCATIOH IN ROUND

~o 1!l I SURFACE

20 30 60 90 !3/4 RADIuS FROM CENTER

20 30 40 ~o 60 eo '00 CENTER

20 40 60 eo '00 SuRFACE

40

FIGURE 20

QUENCH

"'ILO
WATER

QUENCH

i
I,

45 50

SAE 5140RH HARDENABILITY BAND

"IoC "IoMn "IoSi "IoNi "ioCr "IoMo

!lO 1~ I suAFACE MILD

20 )0 60 \ 90 i 3/4 RADIUS F'ROM CENTER WATER
f--.:::..:.::......--=.::.-,----.:..:....----~-----=:..;;;=.::..;.."7.=:::_:"'1 OUENC"

20 ~o 40 ~o 60 80 iOO t;[PIITER

50

QUENCH I

45

L

40

-i

0.70/0.90

'00'040 6020

APPRQX OIA. OF ROUNDS WITH SAME AS-QuENCHED I1FtC, IT'Ift LOCATION IN ROUND

SURFACE
MILO

f---='':......--='~0..,_-.:_:':......_:_:_.::..0"__:..,_7:...:':...,.,.-~9~0-:-:-_~i':::.'c;.4;;;.'::0::'U~S.:...F:::.0:::M~C7E:::NT:..:E:::..jR QU~t~CH
\0 20 30 40 ~o 60 ~~ CENTER

~ .• --- --- ... +---;--

FIGURE 21

2S f-+- __

r:+--
20 3 5 7 9 11 13 15 20 25 30 3S

DISTANCE FROM QUENCHED END - MILLIMETERS

0.38/0.43 0.70/0.90 0.15/0.35
HARDNESS LIMITS FOR

SPECIFICATION PURPOSES

HAC
"J" DISTANCE
MILLIMETERS MAX. MIN.

1.~ (~ ~3
5 57 51
7 55 47

9 52 1f11 48
13 @ 36

" 34

20 39 30
25 35 27
30 33 25
35 32 24

40 31 22
45 30 21
50 29 20

HEAT TREATING T'EMPERATURES
RECOMMENDED BY SAE

-NORMALIZE 870 ·C
AUSTENITIZE 845 ·C

• For forVld or roilid Ip.cim.nl only

C
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SAE J1868 Revision JUN90

SAE 5160RH HARDENABILITY BAND

l"Ioe "IoMn I "IoSi I "IoNi I "ioCr "loMe I

SJ.,~H4C[

'-lILa
)/4 "t.OiUS F'lOlol CENTER lOlL

:E"iTEC! I OUENCH

1°.56/0.541°.75/1.00 10.11/0.351 10.7010.90 I

-
: -­

~O

--

1oI1LO
'HATER

QUENCH

QUENCH

4540

SURFACE

100

'0 20 ~c 010

3 5 7 9 11 13 15 20 25 30 35

OISTANCE FROM QUENCHED END - MILLIMETERS

'0 "10 '0 '0 90

10 '0 '0 " 60 '0

10 _0 60 00 :00., 10 .. 60 " 90

.1PPFlCx JIA OF RCU~DS WIT04 SAME AS·: ... E"CHEO HRC, ""m I ,-::HIDN IN AOU~D

20

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

HRC
"J" DISTANCE
MILLIMETERS ·MAX. MIN.

1.~ ~~ ~3
~

61 60
7 61 19

9 63 57
11 62

~13 60
I ~ 57

20 ~
38

2~ 36
30 43 34
3~ 41 32

40 40 31
4~ 39 30
~O 38 29

HEAT TREATING TEMPERATURES
RECOMMENDED BY SAE

-NORMALIZE 870 'C
AUSTENITIZE 845 'C

• For forged or rolled specimens only

FIGURE 22

S~E 8620RH HARDENABILITY BAND

HARDNESS LIMITS FOR
SPECIFICATION PURPOSES

I "IoC

I0.18/0.23

%Mn %Si %Ni I "ioCr I % Mo

0.70/0.90 0.15/0.35 0.40/0.70 10.40/0.60 10.15/0.25

HEAT TREATING TEMPERATURES
RECOMMENDED 8Y SAE

*NORMALIZE 925·C
AUSTENITIZE 925·C

*For fO'Qed 0' ,oiled specimena only

MAX. MIN.
QUENCH

4~ 5040

SVI:lJ'ACE !
"'ILO

; 3'4 UOIUS J'AOM CENTER lOlL

:ENHA I :IUENCH"
'0

..- :

'0
"60

40 ~O

80 '00

-,
10

'0
'0 20

"0 6010

~o 75 SURF'ACE t
'-lILO

~10:::":::~=--:'-'06::0-:_"'0---"'::~O'--6:-:0'-------=,-=-c---""0:-:0,---,-~'I=--,::'.::0:::IU::S,::F,::'::::~M:',,:::CTE:::~:.::T:::,":,;! 'J~~TNEtH
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