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Types Of Decarburization—Three general types of decarburization may be prevalent in ferrous materials
dependent on manner and degree of carbon loss from the material. Classifying decarburization into three
types may aid in selecting the process necessary to utilize the material to meet a product specification.
Accompanying photomicrographs are illustrations of typical conditions which may be encountered.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely

voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8512 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER,; (412) 776-4970 FAX: (412) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1983 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.



https://saenorm.com/api/?name=f88a1723bcf15025d7a1be2b02b9b349

SAE J419 Revised DEC83

4.1

4.2

4.3

431

51

511

Type 1 Decarburization—Indicated by the curve and photomicrographs in Figure 1, covers that condition in
which carbon free ferrite exists for a measurable distance below the surface. Underneath the ferrite will exist
varying degrees of partial decarburization.

Type 2 Decarburization—Indicated by the curve and photomicrographs in Figure 2, covers that condition in
which there is a loss of more than 50% of the base carbon at the surface but where no measurable depth of
complete decarburization is evident.

Type 3 Decarburization—Indicated by the curve and photomicrographs in Figure 3, covers that condition
where some loss of carbon at the surface is evident but to a degree less than 50% of the base carbon of the

material.
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SPECIMEN—The area to be examined should be cut at right angles to the surface. Samples are preferably
taken when the material is in full annealed or in hot rolled condition. Other conditions, such as spheroidized
annealed, hardened, or cold worked material, may be examined but care must be used in interpretation. For

sections up to 13 mm (1/2 in), the entire cross section is normally mounted for examination.

For larger

sections, a specimen should be cut to include about 19 mm (3/4 in) of the surface to be examined. Corners
of straight sided sections should not be included, since they are not considered representative.
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FIGURE 1—TYPE 1 DECARBURIZATION

| i R

T
S H

I
e g

> W
EAY a z
8 =
| EH -]
o & I
\ -
\ | f ]
| o -
] [¥) o
| g 2
| & -
Pt

HiGH CARRDOM STEEL

LOW CARBDS STRIL

Megnifrotion 106 X - Mim| Eck



https://saenorm.com/api/?name=f88a1723bcf15025d7a1be2b02b9b349

SAE J419 Revised DEC83

W STEEL

MEIDIUM CAR

»
o 2 ';'
w P H Fu
L E: g o]
» e
b~ = 3 o, 3
' - ' 3% N
X g @ - el
. 3 - LT e
r vl v ._*'J
: B o &
i: -
£
K ¥

-

-
L

‘ I‘l_f,‘
iwt Ty
o

] P

—

FIGURE 2—TYPE 2 DECARBURIZATION
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PREPARATION—IN mounting the 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 preferred method. An additional method of protection is to deposit (by electroless or electroplating) a
metallic coating of 0.03—-0.08 mm (0.001-0.003 in) on the specimen before mounting.

After mounting, the surface should be ground and polished in accordance with good metallographic practice.

Etching in a 3% nital (concentrated nitric acid in alcohol) is usually suitable for showing changes in

ure caused by decarburization.

MEASUREMENT—Maghnification for examination can be agreed on between purchaser and producer.

is recommended that 100X magnification be used. If the microscopeisofat

with good metallographic practice.

n, the extent of decarburization can be measured directly with a scale. If an eyzs
bNt, it should be an appropriate type containing a cross hair or a scale.

TION MICROHARDNESS TRAVERSE

h—Sample to be checked should be cut at right angles to the surface. If cross ss
of suitable size including surface to be checked should-b€ cut before examinatid

on—The specimen shall be hardened by quenching from equipment under
further change in carbon distribution. The timgJat temperature should be m
p carbon diffusion. In the case of finished. parts, which have been previous
, ho further treatment is necessary. For seetions up to 13 mm (1/2 in), the entir,
mounted in plastic. After mounting, theisurface should be ground and polish

Mment—A series of microhardness impressions made by pyramidal or Knoop ind
from the surface until the hardness of the base metal is obtained.
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h—A specimen containing the surface on which decarburization is to be measur
h be manipulatéd on a superficial hardness tester.
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taper grind specimen, a shallow taper is ground through the decarburized

layer, see SAE

Recommended Practice, Methods of Measuring Case Depth—SAE J423. The angle is chosen so that
hardness readings spaced equal distances apart will represent the hardness at the desired increments
below the surface. Unless special anvils are used on the hardness tester, a parallel section should be

so that indentations will be at right angles to the tapered surface.

For the step grind procedure, flats are ground at predetermined intervals below the original surface. These
flats should have sufficient area to allow several hardness readings to be taken on each flat.

Measurement—A superficial hardness tester such as a Rockwell Superficial or Vickers Tester using a light
load should be employed in making the hardness measurements. The depth of decarburization is defined
as the distance measured from the nearest original surface to the point at which no increase in hardness is

found.



https://saenorm.com/api/?name=f88a1723bcf15025d7a1be2b02b9b349

