e

T rma e e

e

— e e e

PRACTICE

an American National Standard

Revised 1983-08

o‘ EI;Tre Adv;ncinggﬂobil-ily S U R FAC E aar J121
(\“LandSeaAirandSpaoe(@ VEH'CLE -
/INTERNATIONAL
400 Commonwealth Drive, Warrendale, PA 150960000  RECOMMENDED | Issued 1969-09

DECARBURIZATION IN HARDENED AND TEMPERED THREADED FASTENERS
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1ts, screws, studs, and similar parts. It is not intended

ONS :

g to SAE J419, "decarburization" is the loss of carbon at
rcial ferrous materials which have cbeen heated to facilita
fon or heated to modify mechanicalproperties.
e decarburization,”" "partial decarburization," and "effect
ization," as related to unhardened steels.
finitions, as follows, to cover more specifically hardened

steel bolts, screws, studs, and similar products.

DECARBURIZATION: Decarburization with loss of carbon suff
lighter shade of tempered martensite than that of the immg
t base metal, when .examined metallographically by the methe
but insufficient carbon loss to show clearly defined ferr
(The hardness” traverse method, outlined in 4.2, is the ri
for determining that partial decarburization is not presen
elow that)shown in Figure 1 for each classification.)

ECARBURIZATION: Decarburization with sufficient carbon lo
early defined ferrite grains under metallographic examinat

ommended practice covers methods for measuring, classifying, and
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which are specifically carburized to achieve-special propérties.
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outlined in 4.1. This is sometimes called "Complete Decar

purization.”

3 CARBON

RESTORATION:

A process of restoring surface carbon loss by heat

treating in an atmosphere furnace of properiy controlled carbon potential.
(This process is generally required to produce products having
decarburization as defined herein.)
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m ~ BASE METAL
Limits for 1SO Medified (OMFS) Metric Threads*—mm Limits for Unified Threads*—in
D:e-r'bo- D:uf‘bo- Decarby- Decarbu- : Decarbu-
[ rizeti rization rization
Class Cless Class Class C Class 8
72 8* 2/3 W 3/4 W (1/2 W)« (2/3 M) .
: i
Threed Thread N N . N G Threads I Thread N N ; ¢
Pitch Height per Height
‘ [ 4 [ J min min min max in e min min max
0.35 0.202 0.10 013 0.15 b 28 0.02191 0.011 0.015
0.40 0.232 0.12 015 0.17 24 0.02556 0.013 0.017
g.45 0.262 0.13 017 0.20 20 0:03067 0.015 0.020
.50 0.292 0.15 0.19 0.22 18 0.03408 0.017 0.023
0.60 0.352 0.18 0.23 0.26 16 0.03834 0.019 0.025
0.70 0.411 0.21 .27 o 14 0.04382 0.022 0.029
0.80 0.471 0.24 0.31 0.35 . 9 0.04719 0.024 0.032
1.00 0.57 0.30 0.3¢9 0.44 12 0.05112 0.026 0035
1.28 0.740 0.37 0.49 0.5 0.015 " 0.05577 0.028 0.037 0.000¢
30 0.690 0.44 0.59 .67 10 0.06134 0.031 0.041
1.78 1.040 0.52 0.49 0.78 9 0.06814 0034 0.045
:: :z :':: :': ?':: 8 0.07668 0.038 0.051
3.00 1.787 0.89 119 134 7 0.08763 0.044 0.059
150 2.086 1.04 1.39 1.56 é 0.10224 0.051 0.068
4.00 2386 L9 1.59 179
All dimension cbove are Al dimensions above are inch,
SH is hoight of external at in maximum boundary non-plated condition.
® Decarburization Class 1/R H is specified for Class 8.8 ond Class 9.8 threoded
tasteners; Class 2/3 H for Class 10.9 fasteners; Gass 3/4 H for Clas(12.9 fosteners.
¢ For unified inch threads, [1/2 H ond 2/3 H were formerly referred fo as X and 4/3 X,
Mroe'hdy (whers X equols pne-holf thread height).
G shall be meawred pearpendicular to the flank of the threod midway between crest
and root. (The oddiNenal th of gross decarburization shown ot thwead crest is due to
“thwead enfoliction” coused by thread rolling.)
* See Section 3 for Rmits i o other threaded, products.
FIGURE 1

2.4 CARBUR
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nsite than that of the

[ZATION: A darker shade of tempered marte
immediately adjacent base metal, when examined metallographically 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
2.5

BASE METAL HARDNESS:

(The 1imits established by this standard exclude this condition.)

on a line bisecting the included angle of the thread (Position 1 in
Figure 2) is considered "base metal hardness."

For purposes of this report, hardness at root diameter

(%]
1

— A

. S


https://saenorm.com/api/?name=a47db79a9b070d10e2c16407cd41722a

4.1
4.1

4.1

1same as outlined in SAE J419, except "Specimen."

CLASSES OF DECARBURIZATION:
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FIGURE 2

ROOT DIAMETER

are as follows:

1/2 H
2/3 H
3/4 H

NOTE:
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in) are shown in Figure 1.

is recommended practice recognizes that
rbon content from the base metal carbon
is variation shall be either-"partial decarburization" or
carburization" or a "carbon restored surface” to the extent allowed
Figure 1 for the different classes.
rmitted in the surface-’zone.

R MEASURING DECARBURIZATION:

Decarburization 11

0.50H; G = 0.015 mm ¢0.0006
0.67H; G = 0.015:mm (0.0006
0.75H; G = 0.015/mm (0.0006

the surface

in)
in)
in)

max
max
maXx

rt establishes two classes of decarburization for inch sexjfes
products and three classes for SI (metric) series threaded

Each class is characterized by dimensional limits for defarburized
pss decarburized zone, and/or base carbon zone (as applied fo
nal sections through the thread axis).
e to the more commonly used ISO Modified Threads (mm) and
Limits applicable~to other thrpaded

its
nified

may vary fin
content, and stipuffates that

'gross

"Carburization" is npt

ds for measuring decarburization are provided.
intended primarily for routine inspection purposes.
intended-primarily for referee purposes.
zation{_however, only the microscopic method is applicable|

The microskopic

The

In the case of

hardness
gross

.1 Specimens:

Use Tongitudinal sections taken through the thread axis of the

bolt, screw, or stud, after all heat treating operations have been
performed on the product.

.2 Preparation:

a. Mount specimen for grinding and polishing.
the surface to be examined is essential.
mounted in a clamp or in a plastic mount,

preferred method.

Protection from rounding

The specimen should be

the latter being the

-3 -
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SAE 1

4.1.2

4.1.3

4.2
4.2.1
4.2.2

4.2.3
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NOTE:

tinued):

After mounting, grind and polish the surface in accordance with good
metallographic practice.

Etching in a 3% nital (concentrated nitric acid) or picral (saturated
picric acid) 1s usually suitable for showing changes in microstructure
caused by decarburization.

Mﬁﬂiurgmgni Unless otherw1se agreed on between purchaser and producer,

ine \ tions in

. xtent of
If“an eye-piece is
, 1t should be an appropriate type containing a cross

are specimens as outliined in 4.1.1 and 4,W2.

rmine hardness at three positions, as:shown in Figure 2, using a Knoop
nter with a 500 g 1oad or Vickers DPH with 300 g load.

rpret hardness readings as follows:

A decrease of more than 30chardness points from Position 1 to Position
2| indicates that the part does not conform to the classificdtion
specified.

increase of more than 30 points between Position 1 and Pgsition 3
regarded as carburization," and indicates that part doeg not
cpnform to the classification specified.

Careful/differentiation must be made between an increase [in hardness
caused by carburization or by cold working the surface (guch as from
thread rolling).

(R) 2Hardness Method applicable only for threads with pitches 1 mm (28 threads

per inch) and larger.

The (R) {s 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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