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NODULAR IRON
GM6129M

1 SCOPE. This standard covers 6 grades of nodular iron
(also known as ductile iron) as used in castings for the auto-
motive and allied industries. As-cast, annealed and quenched
and tempered products are included. A suffix number system
is provided for designating when monitoring of tensile, yield
and elongation properties is required for specific castings.

2 GENERAL. Castings made from these irons shall be
smooth, clean, free of harmful porosity, cracks, inclusions, car-
bon flotation, excessive free carbide and any other
characteristics detrimental to machinability, appearance or per-

formance. Castings shall conform to dimensions and tolerances
specified on engineering drawing,.

3 TREATMENT. Castings shall be as-cast, annealed, or
heat treated as indicated in Table 1 or as otherwise specified by
purchaser.

4 HARDNESS. The hardness of castings furnished to
this standard shall conform to the limits shown in Table 1 for
the grade number specified. Where these limits are intended to
apply to a specific area or areas of the casting, or where other
limits are required for specific castings, the engineering draw-
ing of the part shall so note.

TABLE 1
Hariness 2 Mechanical Properties
Minimum Minimum Minkmum
m1 Condition Tonelle Yield
H8 80 Strength Strengih® E"’:g,""“
Wa | (ks MPa | (ke) %

813 Anncaled (Ferritic) 126-1% 4.5-53 400 58 260 k'] 15
4010 As-Cast (Ferritic) 143-217 4.1-50 413 ] s 40 10
1203 As-Cast (Pearlitic) 1897-260 | 37-44 | 550 ® | % 3

Hest Treated, Air or
5506 Liquid Quenched 207258 3.8-4.2 53 25 380 s 6

and Tempered

Hoat Treated, Air or
6503 Liquid Quenched 29-245 | 3.6-40 655 o 450 ] 3

and Tempered

Host Treased,
$002 Licuid Quenched 4132 | 35-39 690 100 550 0 2

and Tempered

1 Where Grade number includes suffix symbol *(2)° or *(3)" see Bection 7.
2mlmmmhmahmamwu-wmamwmmmm.

HB = Brinell hardness number.
3 Yield strength determined at 0.2 olfset.

NOTE: Consulation with supplier to determine optimum hard-
ness limits and areas of test is highly desirable.

4.1 Hardness readings shall be taken after sufficient material
has been removed from the casting surface to insure represen-
tative readings.

5 MICROSTRUCTURE. The foundry shall exercise
necessary controls and inspection to insure that the graphite
component of the microstructure of the casting consists of at
least 80% spheroidal graphite nodules, conforming to Type I
and Type 1I as shown in ASTM A247. The percentage of nod-
ularity shall be determined as per GMY9095P. The

microstructure should be substantially free of primary cement-
ite. Recommended relationship of ferrite, pearlite, tempered
martensite and carbide for each grade of iron is shown in Table
2.

6 CHEMICAL COMPOSITION. Typical chemical com-
positions are shown in Table 3. These are not mandatory since
it is recognized that constituents are often adjusted to achieve
other properties specified.

7 MECHANICAL PROPERTIES. The tensile, yield and
elongation properties shown in Table 1 indicate the perfor-
mance level of metal desired in the casting specified. Such

© Copyright APRIL 1983 General Motors Corporation All Rights Reserved

APRIL 1989

PAGE 1

6129M

Documents


http://www.avadocuments.com/doc/gm-gm6129m-0
http://www.avadocuments.com/doc/gm-gm6129m-0

6M GML129M 849 MM 900L379 0008483 91y W

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

NODULAR IRON
GM6129M

properties will vary depending on solidification rate and cool-
ing rate of individual castings and these are significantly
influenced by casting and section size. Also, due to cooling
rate and section size variations, the properties of bars
machined from castings may vary from those machined from
keel blocks of the castings. For these reasons, acceptance and
rejection of castings shall be based on hardness and nodularity
and NOT on tensile, yield and elongation properties UNLESS
these are specified by one of the following methods:

7.1 Basic grade number is appended by suffix (2). This indi-
cates that limits shown in Table 1 are applicable to standard
test specimens cut from standard ASTM keel blocks or Y-
blocks poured periodically at such intervals as to represent reg-
ular foundry practice and also that results of such tests made
during a period when the purchaser’s castings are being pro-
cessed shall be available to the purchaser upon request.
Example: GM6129M Grade 4010(2)

7.2 Basic grade number is appended by suffix (3). This indi-
cates that limits shown in Table 1 are applicable to standard
test specimens cut from actual castings (parts); area(s) from
which to cut specimens shall be specified on engineering
drawing. Example: GM6129M Grade 6503(3)

7.3 Statements are added to engineering drawing to indicate
limits different from those shown in Table 1 which are applica-
ble to standard test specimens cut from actual castings (parts)
and area(s) from which to cut specimens shall be cut.

TABLE 2
Recommended Microstructure Matrix
Grade | Femhe | Pearite | Jemoersd | ooy,
%3
818 90 min 10 max - 3 max
4010 40 min 60 max - 10 max
$203 50 max 50 min - 10 max
45061 30 max 70 min - 3 max
55062 30 max - 70 min 3 max
653! | 20mx | SO mn - 3 mu
65032 20 max - 80 min 3 max
som? 10 max - 90 min 3 max
1 When air quenched.
2 when liquid quenched.

3 These limits are not intended 10 apply to the rim* of the cross

saction. Where necessary for specific castings, appropriate limits
for this may be established by agreement between supplier and
purchaser.

8 MARKING.

8.1 The manufacturer’s identification mark and pattern num-
bers of sufficient size assigned by the purchaser shall be cast

on all castings in such positions that they will not interfere
with the service of the castings.

TABLE 3
Elements Grades 3815 and | All Other Grades
4010

Total Carbon 3.60-3.90 3.60 - 3.90
IV;a.nganese (NOTE 0.50 max 0.20 - 1.00
i

Phosphorus 0.05 max 0.05 max
Sulfur (NOTE 2) 0.02 max 0.02 max
Silicon (NOTE 3) 220-2.70 1.80 - 2.70
Chromium 0.10 max 0.10 max
Magnesium 0.03 - 0.05 0.03 - 0.05
Copper (NOTE 1) - 0.70 max
Iron balance balance

NOTE 1. Composition of manganese and copper must be adjusted to
maintain hardness and microstructure.

NOTE 2: Sulfur 0.015 max for nodular iron produced by the Inmold
Pprocess.

NOTE 3: 1.80 to 2.30% 1is a typical range for grades 5203, 5506, 6503
and 8002 when produced by the inmold process.

NOTE: Consulation with supplier is highly desirable before
establishing the above-mentioned details.

9 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

10 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes' grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

11 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Material File under this specification
number have been qualified by engineering as meeting the
requirements of this specification.

12 GENERAL INFORMATION. This standard was
issued in August 1971. The latest revisions include the follow-
ing: April 1989, editorial changes; April 1988, Table 1 revised.
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