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FOREWORD

This reaffirmed document has been changed only to ref]éct the new SAE Technical

Die drawing pf hot rolled bars increases the strength and_hardness. At the same
time, the raftio of yield strength to tensile strength ¢ increased and tIe
notched bar [impact values are reduced. Various factors control the degreée of
change in thp mechanical properties. The final properties are dependent|upon
chemical composition, hot rolled microstructure €except in the case of a}loy
steel where p normalize treatment is used priorZto drawing), size, shape] and the
- ‘amount of refuction in cross-sectional area, “die geometry, straightening
(:j: procedures, pnd manner or temperature levellof the stress relieving operation.

As noted in [fable 1, carbon and alloy steé1s of medium carbon content respond
readily to this special processing.., Compositional additives may be employed to
improve machfinabitity.

In the produrtion of these products, drafts of approximately 10 to 35% reduction
in cross~sectional area are-employed at either room or elevated temperatires
depending on| the practices‘and facilities of the individual producer. Stress
relieving temperatures vary over a similarly wide range, depending on producer
facilities aphd the end product requirements.

bars, and exeep i : s h d :

stress relieved bars have more un1form hardness throughout the cross sect1on
When dimensional stability is critical during or after machining, or after cold
forming operations, the individual producer should be consulted for special
processing to meet such conditions.

SAE Technical 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
O 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. S 2 E
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FOREWORD (Continued)

The torsional strength and endurance 1imit are similar to those of quenched and
tempered grades at the same strength level. The wear resistance of these special
processed steels is approximately equal to that of quenched and tempered bars of
the same surface hardness.

&tjon on

fures.

SAE J429, Mechanical and Material Requirements for Externally Threaded'

The harjdness values for all grades are shown in Table 1. The typical
hardnesls ranges indicated for the 825.MPa tensile strength steels arfe subject
to negdtiation between producer and.¢onsumer. Hardness determinations are
commonlly made on a flat ground on-the outside diameter or on a crosg section
from the midradius to within 6_mmn-of the surface. If, when testing|the
finished product, there is disagreement between the typical hardnesg and
tensileg or yield strength values, the latter properties shall govern.

4. IMPACT |CHARACTERISTICS:

The impact test values of special die drawn bars, as measured by the Izod or .
Charpy [hotched bar-test, are lower than those of quenched and tempefed carbon
bars and they are significantly lower than those of quenched and tempered
alloy steels.  -Failures of machine components usually result from fatigue,
corrosijon, wear or shock loading. With the possible exception of the latter,
there i[sno-known correlation between the cases of failure and the notched

bar impact test In the case of shock loading, whatever relation exists must
be derived empirically, that is, from experience When low temperatures or
high pressures are involved and where doubt exists as to the suitability of
these steels, the design of the part should be reviewed.
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SURFACE FINISH:

A number of surface finishes are availablie depending on producers'

and en

reliev

normal

MACHIN

facilities

d use requirements. Bars can be supplied in the die drawn condition
turned and polished, or ground and polished from die drawn or turned bars.
The bars frequently have a dark appearance when the last operation is stress
ing. Surface finishes are subject to negotiation with each producer.
The ranges of Arithmetical Average (AA) values in Table 2 are considered

Machin

from shop to shop as a function of equipment, tooling grade and des

up conditions, lubrication, and personnel.

consid
based

on a value of 100% for SAEA1212.

The ratings in Table 3
red typical and which are offered only for purposes of compa

TABLE 3 .~ (Typical Machinability Ratings

for each condition.
TADLE 2= Ranges of Arithmetital Average (AA) varues
© pm Hin
Cold Drawn 1.25/3.20 AA (50/125)
Turned and Polished 0.40/1.00 AA (15/40)
Cold Drawn-Ground and Polished 0.20/0.50 AR (8/20)
Turned-Ground and Polished 0.20/0.50 AA (8720
ABILITY:
bility values for any given grade or condition will vary con

siderably
ign, set
which are
rison are

SAE Grade

1045
1050
114
1144
High  Tensile 1144

4%X .
51XX} 1035 MPa (150 ksi), TS

Heavy Drafted, Stress Relieved, %

56

54
67
85
80

75 [

with free
machining additives

41XX 1170 MPa (170 ksi), TS

50{

with free
machining additives
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TABLE 4 - Size To]era‘nces for Carbon Steels

Sizé Range, mm (in)

Tolerance, mm?

Tolerance,. in

a

Rounds 6 - 40, incl (1/4 - 1=1/2) , 0.10 0.004
Over 40 - 60, incl (Over 1-1/2 - 2-1/2, incl) 0.12 0.005
Over 60 - 100, incl (Over 2-1/2 - 4, incl) 0.15 0.006
Over 100 -~ 120, incl (Over 4 - 4-1/2, incl) 0.18 0.007
Hexagons 7 - 18, incl (174 - 3/4, incl) 0.10 {l.004
Over 18 - 36, incl (Over 3/4 -~ 1-1/2, incl) 0.12 7 (.005
Over 36 - 55, incl (Over 1-1/2 -~ 2, incl). 0.15 0.006
38A11 toleranges are minus.
TABLE 5 ~ Size Tolerances for Carbon Steels
Size Range, mm (in) Tolerance, mmd Tolerance, in?
Rounds 8 to less than 12 (5/16 to Tess than 7/16) 0.10 g.004
12 - 40, incl (7/16 - 1-1/2, incl) 0.12 g.005
Over 40 - 60, incl (Over 1-1/2 -~ 2-1¥2, incl) 0.15 q.006
Hexagons 7 to Tess than 10 (1/4 to less than 3/8) . 0.10 0.004 -
10 to Tess than 13 (3/8 to:Jess than 7/16) 0.12 g.005
13 - 36, incl (7/16 - 1-1/2, incl) 0.15 - 0.006
3A11 toleranges are minus.
TABLE 6 ~ Size Tolerances for Alloy Steels (Rounds)
Size Range, mm (in) Tolterance, mm? Tolerance, in?
12 - 40, incl (7/16 - 1-1/2, incl) 0.12 0.005
Over 40 - 60, incl (Over 1-1/2 - 2~1/2, incl) 0.15 0.006
Over 60 -~ 90, incl (Over 2~1/2 - 3-1/2, 1incl) 0.18 0.007

3A11 tolerances are minus.

The (R) is for the convenience of the user in locating areas where technical
If the symbol is
next to the report title, it indicates a complete revision of the report.

revisions have been made to the previous issue of the report.
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This SAE Recommended Practice was developed to provide basic information on the
characteristics of die drawn steels and guidance on the mechanical properties

which may be expected in these products.

Additional information on product sizes

and tolerances, machinabitity, and surface finish are provided to aid the
designer in.the selection of the most appropriate material grade and condition.

RELATIONSHIP OF SAE STANDARD TQ ISQ STANDARD:
Not applicable.

APPLICATION:

This SAE Re
properties
have been s
heavier-th4

REFERENCE S
SAE 3429,
DEVELOPED

commended Practice is intended to provide basic information ¢
and characteristics of high strength carbon and alloy (steels
ubjected to special die drawing. This inciudes both cold dr:
n-normal drafts and die drawing at elevated temperatures.

ECTION:

echanical and Material Requirements for Externally Threaded ¥§

n
which
wing with

rasteners

ALLOY STEEL

P. A. Speer
G. A. Beaug

R. Binoniemi, Eaton Corporation, Kalamazoo, MI

. Bowma
. Cobbe
. Frey,
. Head,
. Keith
. Oakwd
. Piedr
. Tripg

SPONSOQRED E

J. Arabi
J. Belz,

GCE-1IOXTXXTO0
m>»oOcamMmT_Tm

S:

, Inland Steel Co., Chicago, IL = Chairman
oin, Stelco Steel, Hamilton, Ontario, Canada

n, Caterpillar Inc., East Peoria, IL
tt, Matco Tools, Stow, OH
Leesburg, FL
Stelco Steel, Hamilton, Ontario, Canada
, Navistar Intl. Jransport Corp., Ft. Wayne, IN
od, Inland Steeli€o., E. Chicago, IL
a, Timken Company, Canton, OH
, Dana Corps,.Ottawa Lake, MI

Y THE SAE-IRON AND STEEL TECHNICAL COMMITTEE:

a, General Motors Corp., Warren, MI

Y THE SAE IRON AND STEEL TECHNICAL COMMITTEE DIVISION 1 - CARBON &

Bloomfield Hills, MI

. D. Benne

. G. Cook,
D. Day,
. Denner,

GCOWNQUENOOTMOIMmMIOOM

W te—TFarmEgquipment—Co——Chartes—City—TA——————————

Bens, Kolene Corp., Detroit, MI

. T. Bittner, Pressed Steel Tank Co., Inc., Milwaukee, WI
. N. Bogart, Traverse City, MI

W. Buenneke, Caterpillar Inc., East Peoria, IL

. F. Chojnowski, Jackson, MI

Oakmont, PA
Meenanite Worldwide, Fairlawn, OH
National Steel Corp., Livonia, MI

. E. Dickerson, Motor Wheel Corp., Lansing, MI
. S. Dickey, Mack Trucks, Inc., Hagerstown, MD
. Dinda, Chrysler Corporation,
. V. Doane, Ann Arbor, MI

. M. Dobos, Ford Motor Company, Dearborn, MI

Detroit, MI
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