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AU'IOMJrIVE MALLEABLE 
IroN CASTINGS - SAE J158a 

Report of Iron and Steel Technical Comni ttee 
June 1970 and last revised January 1975. 

1. scx)PE-SAE J432 and J433 have been 
discontinued and replaced by this report. 
This SAE Standard covers castings of 
ferritic, pearlitic, terrpered pearlite, 
and tenpered martensi tic grades of malle­
able iron used in products of the auto­
ll'Oti ve and allied industries. Castings 
shall be heat treated to rreet this SAE 
Standard 

2. GRADES-The specified grades, hard­
ness range .and final heat treatm::mt are 
shown in. Table 1. The foundl:y may also 
produce grades M4504 and ~003 by liquid 
quenching and tempering and/or alloying. 

3. HARDNESS-The foundl:y shall exercise 
the necesscny controls and inspection pro­
cedures to insure corrpliance with the 
specified hardness range. Hardness readings 
shall be taken according to ASTM EIO, Test 
for Brinell Hardness of M:tallic Materials, 
after sufficient material has been renoved 
from the casting surface to insure repre­
sentati ve hardness readings. The area or 
areas on the casting where hardness is to 
be checked shall be established by agree­
rrent between supplier and purchaser and 
shovm on the drawing. 

TABLE 1 ~ GRADES OF MALLEABLE I RON 

Grade Casting Heat 
Hardness Rangea Treatment 

M3210 156 Bhn, max Annealed 
4.8 BID, min 
or as agreed 

M4504 163-217 BID Air quenched 
4.7 - 4.1 BID and tempered 
or as agreed 

M5003 187-241 BID Air quenChed 
4.4-3.9 BID and tempered 
or as agreed 

M5003 187-241 Bhn Liquid quenched 
4.4-3.9 BID and tempered 
or as agreed 

M7002 229-269 Bhn Liquid quenched 
4.0-3.7 BID and tempered 
or as agreed \ 

M8501 269-302 Bhn Liquid quenched 
3.7-3.5 BID and tempered 

a Brinellimpression diameter (BID) is the diameter In millimeters 
(mm) of the Impression of a 10 MM ball at 3000 kg load. 

4. MIcrosrRUCI'URE 
4.1 The microstructure of Grade M3210 

malleable iron shall consist of terrper car­
bon nodules distributed in a matrix of 
ferri te. The rim or surface layer shall 
not exceed 0.050 in (1. 27mn). Unless other­
wise specified, the material below the rim 

SAE Standard 

approved 

can contain sare pearlite i however, it shall 
not exceed the anount shown in Fig 1. 

FIG. 1 - REFERENCE PHOTOMICROGRAPH OF ALLOWABLE 
MAXIMUM PEARLITE IN GRADE M3210 IRON (lOOX, 2% 
NITAL ETCH), TYPICAL MICROSTRUCTURES 

4. 2 The microstructure of the other 
grades shall consist of tenper carbon 
nodules distributed in a matrix of ferrite 
and teIrpered pearlite in air quenched cast:.. 
ings and in a matrix of tempered martensite 
in liquid quenched castings. All grades 
shall be substantially free of primary 
graphi te or primary cementite. . 

5. QUALITY ASSURANCE - Sampling plans 
are a matter of agreement between supplier 
and purchaser. The supplier shall employ 
adequate equipnent and controls to insure 
that parts conform to the agreed upon re­
quirements. 

6. GENERAL 
6.1 Castings furnished to ·this stan­

dard shall be representative of good foun­
dry practice and shall conform to dimen­
sions and tolerances specified on the 
casting drawing. 

6.2 Minor imperfections usually not 
associated with the structural function 
may occur in castings. These imperfec­
tions often are repairable; however, 
repairs shall be made only in areas 
allowed by the purchaser and only be 
approved rrethods. 

6.3 Additional casting requirements may 
be agreed upon by the purchaser and supplier. 
These should appear as additional product 
requirements on the casting drawing. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
58

a_
19

75
01

https://saenorm.com/api/?name=004ce2a89398e1ead626357238f4eff4


APPENDIX-MALLEABLE IroN. 
( A material description not a part ·of the 

standard) 
7. DEFINITION AND cr.ASSIFlCATION 
Malleable iron is a cast iron in which 

the graphite is present as terrper carlxm 
nodules, instead of flakes as in gray iron 
or small spherulites as in ductile iron. 
The tenn malleable iron includes all grades 
of malleable iron, those with a ferri tic, 
pearlitic, terrpered pearlite, or terrpered 
martensite matrix. 

8. CHEMICAL COMPOSITION 
The chemical rornposi tion range of malle­

able iron generally ronfonns to the follow­
ing range: 

Total carbon 
Silicon 
Manganese 
Sulfur 
Phosphorus 

2.20 - 2.90% 
0.90 - 1.90% 
0.15 - 1.25% 
0.02 - 0.20% 
0.02 - 0.15% 

Individual foundries will produce to 
narrower ranges than those shown above. 
The canposi d.on is rontrolled such that the 

FIG. 2 - M3210, APPROXIMATE 143 BHN (100X), 
TYPICAL MICROSTRUCTURES 

FIG. 4 - M5003, APPROXIMATE 229 BHN (100X), 
TYPICAL MICROSTRUCTURES 

rrolten iron solidifies with all the carron 
in the rombined fonn, producing a "white 
iron" structure which is heat treated to 
specifications. 

9. MICFOSTROCTURE 
9.1 The microstructure of malleable iron 

irons rovered in this standard consist 
of temper carron nodules in a matrix of 
ferri te, pearlite, tempered pearlite, or 
tempered martensite or rombinations of 
these. The structure of the matrix is 
controlled by heat treatment and/or 
0;1:' rornpostion. 

9.2 The matrix of the M 3210 grade of 
malleable iron is essentially ferritic 
but a small amount of pearlite is pennitted. 
The matrices of the other grades of malle­
able iron rontains cx:mbined carron as 
pearlite, terrpered pearlite, or terrpered 
rnartensi te . 

9.3 Because of reaction with the an­
.nealing furnace atmosphere, same depletion 
of carron and siliron occurs at the surface 
of the castings. This usually results in a 

FIG. 3 - M4504, APPROXIMATE 207 BHN (100X), 
TYPICAL MICROSTRUCTURES 

FIG. 5 - M5503, APPROXIMATE 229 BHN (100X), 
TYPICAL MICROSTRUCTURES 
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rim which, is excessive, can result in poor 
poor machinability. The rirnn on M3210 mal­
leable iron can consist of coarse pearlite 
underlying a graphite-free ferritic sur-

FIG. 6 - M700~, APPROXIMATE 262 BHN (lOOX), 
TYPICAL MICROSTRUCTURES 

9.4 'I}'pical microstructure of the 
various grades of malleable iron are 
shown in Figs. 2-7. 

10 • MEX:lJANICAL PIDPERI'IFS 
The rrechanical properties llsted in 

'. Table A-l can be used for design purposes, 
but the- suitability of a particular rretal 
;for an intended use is best detennined by 
;La1:xJrato:ry or service tests. The rrech­
anical properties vary with microstructure 
and hardness. For optimum mechanical prop-

, erties, especially in the liquid quenched 
and terr.pered grade, section size should 
be limited to 3/4 in (19.05mn) to insure 
a uniform structure. 

11. TYPICAL APPLICATIONS 
11.1 M3210 is used where good machine­

ability is inportant, such as steering 
gear housing, carriers, and rrounting 
brackets. 

11.2 M4504 is used where slightly 
higher strength and hardness than M3210 is 

. required, such as certain corepressor crank­
shafts and hubs. 

11. 3 MS003 is used where rooderate 
strength and/or selective hardening are 
required for parts such as planet carriers, 
certain transmission gears, and differen- . 
tial cases. 

11.4 MS503 is used where better machin­
ability than MS003 and/or improved response 

face layer. The rim on the other grades 
can oonsist of a graphite-free layer sorre­
tines oontaining rrore or less combined 
carl::x:m than the underlyin material. 

FIG. 7 - M8501, APPROXIMATE 285 BHN (lOOX), 
TYPICAL MICROSTRUCTURES 

to induction hardening is necessary for 
parts requiring noderate strength. 

11. 5 M7002 is used for parts where high 
strength is required such as connecting 
rods and universal joint yokes. 

11. 6 M8501 is used where high strength 
and wear resistance is required, such as 
certain gears. 

12. ADDITIONAL INFORMATION 
1. cast Metals Handbook. Arrerican 

Found:ryrren's Society, Des Plaines, Ill. 
2. Malleable Iron castings. Malleable 

Founders Society, Cleveland, Ohio. 
3. Metals Bandbook. Vol. 1, 8th Edi­

tion. Arrerican Society for Metals, Metals 
Park, Ohio. 

4. fudern Pearlitic Malleable Castings 
Hankbook. Malleable Research and Develop­
rrent Foundation, Dayton Ohio. 

5. H D Angus, Physical and Engineer­
ing Properties of Cast Iron. British cast. 
Iron Research Association, Binningham, 
England, 1960. 

6. G. N. J. Gilbert, Engineering Data 
on Malleable cast Iron. British cast Iron 
Research Association, Birmingham, England, 
1968. 

7. Gray, Ductile, and Malleable Iron 
castings Current Capabilities. STP-455, 
American Society for Testing and·Materials, 
1916 Race Street, Philadelphia Pennsylvania 
.19103. 
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