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1 SCOPE. This standard covers methods of measuring,
classifying and specifying decarburization in the threaded sec-
tion of hardened and tempered steel bolts, screws, studs, and
similar parts. It is not intended to cover products which are
specifically carburized to achieve special properties.

2 DEFINITIONS. According to SAE J419, decarburiza-
tion is the loss of carbon at the surface of commercial ferrous
materials which have been heated to facilitate fabrication, or
heated to modify mechanical properties. SAE J419 defines
also complete decarburization, partial decarburization, and
effective decarburization, as related to unhardened steels. This
standard extends these definitions, as follows, to more specifi-
cally cover hardened and tempered steel bolts, screws, studs,
and similar products.

2.1 PARTIAL DECARBURIZATION. Decarburization with
loss of carbon sufficient to cause a lighter shade of tempered
martensite than that of the immediately adjacent base metal,
when examined metallographically by the method outlined in
4.1, but insufficient carbon loss to show clearly defined ferrite
grains. (The hardness traverse method, outlined in 4.2, is the
referee method for determining that partial decarburization is
not present at a point below that shown in Figure 1 for each
classification.)

2.2 GROSS DECARBURIZATION. Decarburization with
sufficient carbon loss to show only clearly defined ferrite
grains under metallographic examination by the method out-
lined in 4.1. This is sometimes called Complete
Decarburization.

2.3 CARBON RESTORATION. A process of restoring sur-
face carbon loss by heat treating in an atmosphere furnace of
properly controlled carbon potential.

2.4 CARBURIZATION. A darker shade of tempered marten-
site than that of the immediately adjacent base metal, when
examined metallographicaily by the method outlined in 4.1,
and harder by at least 30 points (Knoop or Vickers DPH) than
the hardness at root diameter when checked by the method
outlined in 4.2. (The limits established by this standard
exclude this condition.)

2.5 BASE METAL HARDNESS. For purposes of this stan-
dard, hardness at root diameter on a line bisecting the included
angle of the thread (Position one in Figure 2) is considered
base metal hardness.

3 CLASSES OF DECARBURIZATION. (NOTE 1).
This standard establishes two classes of decarburization for
inch series and SI metric series threaded products. Each class

is characterized by dimensional limits for decarburized zone,
gross decarburized zone, and or base carbon zone (as applied
to longitudinal sections through the thread axis). See Figure 1.

3.1 Decarburization limits applicable to the more commonly
used ISO Modified Threads (mm) and Unified Threads (in.)
are shown in Figure 1. Limits applicable to other threaded
products are as follows:

For Class:

12H...coccvveneee N = 0.50H; G = 0.015 mm (0.0006 in) max
2/3H.............. N = 0.67H; G = 0.015 mm (0.0006 in) max

4 METHODS FOR MEASURING
DECARBURIZATION. Two methods for measuring decar-
burization are provided. The Microscopic Method is intended
primarily for routine inspection purposes. The Hardness
Method is intended primarily for referee purposes. In the case
of gross decarburization, however, only the microscopic
method is applicable.

4.1 MICROSCOPIC METHOD. (NOTE 2).

4.1.1 Specimens. Use longitudinal sections taken through the
thread axis of the bolt, screw, or stud, after all heat treating
operations have been performed on the product.

4.1.2 Preparation.

() Mount specimen for grinding and polishing.
Protection from rounding the surface to be examined
is essential. The specimen should be mounted in a
clamp or in a plastic mount, the latter being the pre-
ferred method.

After mounting, grind and polish the surface in
accordance with good metallographic practice.
Etching in a 3% solution of nitric acid or picric acid
in alcohol (nital or picral) is usually suitable for
showing changes in microstructure caused by decar-
burization.

(b)
(©

4.1.3 Measurement. Unless otherwise agreed on between
purchaser and producer, examine at 100X magnification.
Compare with Figure 1 and definitions in 2.1, 2.2 and 2.3.

4.1.3.1 If the microscope is of a type with a ground glass
screen, the extent of decarburization can be measured directly
with a scale. If an eyepiece is used for measurement, it should
be an appropriate type containing a cross hair or a scale.
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D ~ GROSS DECARBURIZATION
{Sometimes Calied Complee
Decarburization)

— PARTIAL DECARBURIZATION

- ~ BASE METAL
130 MODIFIED METRIC THREADS - Miliinaster UNIFIED THREADS - lnch
For Cloons 88498 | For Clees 108 m D‘M"'.""
Thwd | Thasg | Tt Soamen | Tomercbamen] Gy | | wts | Tewd | cwC | OmB | g,
Pwh | Heigt ! 3 Per Meght | (/M) 2734)y
P Hy N N inch H N N
Min Min Max Min Min Max

035 | 0202 0.10 0.13 0.015
or | a2 012 o1s 0015 28 | .09 | on 015 |.0006

2% | 02556 013 017 |.0006
045 | 0262 013 0.17 0015 % | w7 | ois 00 | oooe
05 | 0292 015 0.19 0.015 . : . '023 .ooos
06 | 0352 018 023 0.015 18 | 03408 | 017 . /
07 | 041l 021 027 |oois| | 16 038341 019 025 1.0006
0.8 | 0471 0.34 031 o015 | 14 | 04382 . 029 | .0006
| 0.591 0.30 0.39 0.015 13 04719 04 iy, 0006
125 | 0.740 037 049 0.015 12 | osn2| .02 035 |.0006
1.5 | 08% 04; 0.59 0.015 1 | .0s577] 028 037 |.0006
175 | 1040 0.5 0.69 0.015
2 | 1189 059 or  loos) | 19 ﬁg‘; R B 99“82
25 | 1488 074 099 0.015 8 | o768 | 038 051 | 0006
3 1.787 0.89 119 0.015
35 | 2,086 1.04 1.39 0.015 7 | 08763 | .044 058 |.0006
4 2.386 1.19 1.59 0.015 6 10224 051 068 1.0006

! For threadad fasteners not specified s Cless 8.5, 9.8 or 10.9; decarburization classification may be spacified a8 1/2H or 2/3H,

3G shall be messured ppendiculer to the flank of the threed midway between crest and root. The sdditionsl depth of gross decarburization
shown st thresd crest is dus to “thresd anfolistion” caused by theasd ralling.
3 For unified inch threads, 1/2H snd 2/3H ware formerly referred to as X and 4/3 X, respectively memmwmmb
“H Is height of external threed st its meximum boundary non-pleted condition,

FIGURE 1
0.12 mm (.005 in.}

1 2
He ’0 i 7 3
1 j 11 |
! ROOT DIAMETER
*See Figure 1 Lg

FIGURE 2
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