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u"° AEROSPACE 	 AMS 7458C SEA 
~ AIR 	

MATERIAL SPACE 	 Superseding AMS 7458B 

	

Society of Automotive Engineers, Inc. S P EC I FI CATI O N ' SS° ed 	s-so-so 
TWO PENNSVLVANIA PLA2A. NEW VORN. N.V. 10007 

	

Revised 	5-15-73 

STUDS, STEEL, LOW-ALLOY HEAT RESISTANT 
Normalized and Tempered, Roll Threaded 

135, 000 psi (931 MPa) Tensile Strength 

1. SCOPE: 

1.1 Type: This specification covers high quality studs made of a low-alloy, heat resistant steel. 

1. 2 Application: Primarily for joining parts where studs having high strength up to 900° F(482° C) are 
required. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the extent 
specified herein. The latest issue of Aerospace Material Specifications (AMS) and Aerospace Stan- 
dards (AS) shall apply. The applicable issue of other documents shall be as specified in AMS 2350. 

2. 1 SAE Publications: Available from Society of Automotive Engineers, Inc. , Two Pennsylvania Plaza, 
New York, New York 10001. 

2.1.1 Aerospace Material Specifications: 

AMS 2350 - Standards and Test Methods 
AMS 2373 - Quality Assurance Sampling of Bolts and Screws 
AMS 6304 - Steel Bars, Forgings, and Tubing, Low Alloy Heat Resista.nt, 

0.95Cr - 0. 55Mo - 0. 30V (0.40 - 0. 50C) 

2.1.2 Aerospace Standards: 

AS 1177 - Nondestructive Inspection Standards for Bolts and Screws 
AS 3062 - Bolts, Screws and Studs, Screw Thread Requirements 
AS 3063 - Bolts, Screws and Studs, Straightness, Concentricity, and 

Squareness Requirements 

2. 2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania 19103. 

ASTM A370 - Mechanical Testing of Steel Products 

2. 3 Government Publications: Available from Commanding Officer, Naval Publications and Forms 
Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120. 

2.3.1 Militar.y Standards: 

MIL-STD-1312 - Fasteners, Test Methods 

3. TECHNICAL REQUIREMENTS: 

3.1 Material: Sha11 be AMS 6304 steel, unless otherwise specified. 

3.2 Fabrication: 

Copyright 1973 by Society of Automotive Enpineers, Inc. 
	 Printed in U.S.A. 

All rights reserved. 
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3. 2.1 Blanks: Shall be machined sufficiently to remove surface defects and decarburization except as noted 
in 3.4. 3. 3. The smaller diameter or nut end of blanks for stepped studs may be reduced as necessary 
by extruding, machining, or both but the larger diameter or stud end sha11 not be upset. Upsetting to 
produce a shoulder or shoulders between the threaded ends is permissible provided grain flow in the 
stud end is not distorted. 

3. 2.1.1 The metal removed from the bearing surface of the shoulder or shoulders shall be as little as prac- 
ticable to obtain clean, smooth surfaces. 

3. 2. 2 Heat Treatment: Machined blanks, unless machined from heat treated stock, shall, before finishing 
the shank and rolling the threads, be heat treated as follows: 

3. 2.2.1 Heating Equipment: Furnaces may be any type ensuring uniform temperature throughout the parts 
being treated and shall be equipped with, and operated by, automatic temperature controllers. The 
heating medium or atmosphere sha11 cause neither surface hardening nor decarburization other than 
that permitted by 3.4. 3. 2 and 3. 4. 3. 3. 

3. 2. 2. 2 Normalizing: Blanks of AMS 6304 shall be heated uniformly to 1750° F+ 25 (954. 4° C+ 14), held at 
heat for 1- 1. 5 hr, and cooled in still a.ir or in a cooling chamber of the furnace. 

3. 2. 2. 3 Tempering: Normalized blanks of AMS 6304 shall be tempered by heating uniformly to the tem- 
perature necessary to produce the specified hardness and microstructure but not lower than 1100° F 
(593° C), holding at heat for not less than 6 hr, and cooling in air. 

3. 2. 2. 4 For steels other than AMS 6304, heat treatment shall be as agreed upon by purchaser and vendor. 

3. 2. 3 Oxide and Decarburization Removal: The heat treated blanks, before cold rolling the threads, sha11 
have a11 surfaces to be rolled free from surface oxide, oxide penetration, and decarburization except 
as permitted in 3.4. 3. 3. The removal process shall produce no intergranular attack or corrosion of 
the blanks. 

3.2. 4 Thread Rollin~: Threads shall be formed on the heat treated and finished blanks by a single rolling 
process for each end. 

3. 3 Properties: Parts shall conform to the requirements of 3.3. 1 and 3.3. 2. Threaded members of grip- 
ping fixtures for tensile tests sha11 be of sufficient size and strength to develop the full strength of the 
part without stripping the thread. Tensile tests on finished parts shall be conducted in accordance with 
MIL-STD-1312, Test 8. 

3.3.1 Tensile Properties: 

3. 3.1.1 Finished Parts: Parts having hardness not lower than 30 HRC shali have breaking load not lower 
than that specified in Table II for the applicable thread size. Unless the part is of such size and 
shape that failure would occur outside the threaded section, such as parts having a shank diameter 
equal to or less than the thread minor diameter (smaller thread minor diameter for parts with un- 
equal size threads) or having an undercut, parts sha11 fail in one of the threaded sections as speci- 
fied in 3.3. 1.1. 1 through 3. 3.1.1. 3. If the size or shape of the part is such that failure would occ 
outside the threaded section, as specified above, parts shall conform to only the tensile strength 
requirement of 3. 3.1. 2; for such parts, the diameter on which stress is based sha11 be the actual 
measured minimum diameter of the part. 

3.3.1.1.1 Parts having both ends threaded with the same diameter/pitch series may fail in either threaded 
section. 

3.3.1.1.2 Parts having both ends threaded to the same diameter but different pitches sha11 fail in the coarser 
threaded section. 

3.3.1.1. 3 Parts having threads of unequal diameter, whether of the same pitch or not, shall fail in the 
smaller diameter threaded section. 

• 

• 

• 
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3.3.1. 2 Machined Test Specimens: If the size or shape of the part is such that a tensile test cannot be made 
on the part, tensile tests shall be conducted in accordance with ASTM A370 on specimens machined 
from finished parts or from coupons of the same heat of material heat treated with the parts. Speci- 
mens sha11 conform to the following requirements: 

Tensile Strength, min 	 135, 000 psi (931 MPa) 
Elongation in 2 in. (50. 8 mm) or 4D, min 	 15°Jo 

Reduction of Area, min 	 40% 

3. 3. 2 Hardness: Shall be uniform and within the range specified on the part drawing, determined in accord- 
ance with MIL-STD-1312, Test 6, but hardness of the threaded sections may be higher as a result of 
the cold working operations. When hardness is not specified on the part drawing, the hardness sha.11 be 
within the range 30 - 38 HRC or equivalent. 

3.4 uali : Parts shall be uniform in quality and condition, clean, sound, smooth, and free from burrs and 
foreign materials and from internal and external imperfections detrimental to their performance. Parts 
shall conform to AS 1177. 

3. 4.1 Dimensional Examination: Parts sha11 conform to the following: 

3.4.1.1 Straightness, Concentricity, and Squareness: Parts shall be within the limits of the drawing, deter- 
mined in accordance with AS 3063. 

3.4.1. 2 Threads: Sha11 be as specified on the drawing and shall conform to AS 3062. 

3.4. l. 2.1 Root defects such as notches, slivers, folds, roughness, and oxide are not permissible (See Fig. 2) 

3. 4.1.2.2 Multiple laps on the flanks of threads are not permissible regardless of location. Single laps on the 
flanks of threads that extend toward the root are not permissible (See Fig. 3 and 4). 

3. 4.1.2. 3 There shall be no laps along the flanks of the threads below the pitch diameter (See Fig. 5). A single 
lap is permissible along the flank of the thread above the pitch diameter on either the pressure or 
non-pressure flank (one lap at any cross section through the thread) provided it extends toward the 
crest and generally parallel to the flank. (See Fig. 6). 

3.4.1.2.4 Crest craters, crest laps, or a crest lap in combination with a crest crater are permissible, pro- 
vided the imperfections do not e~end deeper than 20% of the basic thread height (See Table I) as 
measured from the thread crest when the thread major diameter is at minimum size (See Fig. 7). 
The major diameter of the thread shall be measured prior to sectioning. As the major diameter of 
the thread approaches the maximum size, values for depth of crest crater and crest lap imperfec- 
tions listed in Table I may be increased by 1/2 of the difference between the minimum major diam- 
eter and the actual major diameter measured on the part. 

3. 4. 2 Macroscopic Examination: Longitudinal sections of parts, taken through the axis, shall be ground, 
etched in a solution of 50% hydrochloric acid (sp gr 1.19) and 50%o water for a sufficient time to reveal 
the flow lines, and examined at approximately 20X magnification to determine conformance to the 
following requirements, except that examination for thread imperfections of 3. 4.1. 2 may be made by 
microscopic examination of specimens polished and etched as in 3. 4. 3. 

3. 4. 2.1 Flow Lines: F"~ow lines in threads shall be continuous, shall follow the general thread contour arid 	' 
sha11 be of maximum density at the root of the thread (See Fig. 1). Below the thread roots, flow lines 
not affected by forming sha11 be parallel to the axis except that on the nut end of parts formed by ex- 
truding the flow lines may be oblique to the axis for a distance from the end equal to 1. 5 times the 
B dimension of Table II of AS 3062. 

• 	3. 4. 2. 2 Internal Imperfections: Examination of longitudinal sections of parts sha11 reveal no cracks or other 
injurious imperfections. 
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3. 4. 3 Microscopic Examination: Specimens taken from parts sha11 be polished, etched in 2% Nital, and then 
examined at not lower than 100X magnification to determine conformance to the following: 

3.4. 3.1 Microstructure: Parts sha11 have microstructure consisting primarily of finely divided carbide 
and ferrite in a typical Widmanstatten pattern but presence of tempered martensite, particulariy in 
small diameter parts, shall not be cause for rejection. 

3.4. 3.2 Surface Hardenin~: Parts sha11 have no surface hardening except that produced by rolling of thread~ 
Parts sha11 show no evidence of carburization, recarburization, or nitriding. In case of dispute 
over results of microscopic examination, microhardness testing in accordance with MIL-STD-1312, 
Test 6, using loads not higher than 1 kg shall be used as a referee method; a Vickers ha.rdness 
reading within 0. 003 in. (0. 08 mm) of an unrolled surface more than 30 points higher than the 
reading in the core shall be evidence of nonconformance to this requirement. 

3•.4.3.3 Decarburization: 

3. 4. 3. 3.1 The bearing surface of the shoulder, the shoulder-to-shank fillet radius, the shank, and the 
threads shall be free from decarburization. 

3. 4. 3. 3. 2 The periphery of the shoulder of shouldered studs may be decarburized to a depth not exceeding 
that permitted by the applicable material specification for the size used to make the part. 

3. 4. 3. 3. 3 Depth of decarburization at any point on any surface not covered by 3.4. 3. 3.1 or 3. 4. 3. 3. 2 shall 
not exceed 0. 002 in. (0. 05 mm). 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of parts sha11 supply a11 samples and shall be responsible for 
performing all required tests. Results of such tests shall be reported to the purchaser as required by 
4.4. Purchaser reserves the right to perform such confirmatory testing as he deems necessary to as- 
sure tha.t the parts conforxn to the requirements of this specification. 

4.2 Classification of Tests: Tests to determine confoxmance to a11 technical requirements of this specifica- 
tion are classified as acceptance or routine control tests. 

4. 3 Sampling: Sha11 be in accordance with AMS 2373. 

4. 4 Reports: The vendor of parts shall furnish with each shipment three copies of a report stating that the 
chemical composition conforms to the appiicable material specification, showing the results of tests to 
determine conformance to the ha,rdness and tensile strength requirements, and stating that the parts 
conform to all other technical requirements of this specification. This report sha11 include the purchase 
order number, this specification number and its revision letter, contractor or other direct supplier of 
material, part number, and quantity. 

4. 5 Resampling and Retesting: If any part or specimen used in the above tests fails to meet the specified re-. 
quirements, disposition of the parts may be based on the results of testing three additional parts or spe- 
cimens for each originai nonconforming specimen. Failure of any retest part or specimen to meet the 
specified requirements sha.11 be cause for rejection of the parts represented and no additional testing 
shall be permitted. Results of a11 tests shall be reported. 

• 

• 

• 
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5. PREPARATION FOR DELIVERY: 

5.1 Identification: Each different part number shall be packed in a separate container. Each container shall 
be marked to show the following information: 

STUDS, LOW-ALLOY STEEL, HEAT RESISTANT 
AMS 7458C 
PART NUMBER 
PURCHASE ORDER NUMBER 
QUANTITY 
MANUFACTURER'S IDENTIFICATION 

5. 2 Packaging: Containers of parts shall be prepared for shipment in accordance with commercial practice 
to assure carrier acceptance and safe transportation to the point of delivery. Packaging sha11 conform to 
carrier rules and regulations applicable to the mode of transportation. 

6. ACKNOWLEDGMENT: A vendor sha11 mention this specification number and its revision letter in all 
quota.tions and when aclrnowledging purchase orders. 

7. REJECTIONS: Parts not conforming to this specification or to authorized modifications will be subject to 
re jection. 

8. NOTES: 

8.1 Mar~inal Indicia: No phi ((~) symbol is used to indicate where technical changes have been made in this 
specification because of the extensive nature of all changes. 

• 

• 
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AMS 7458C 	 - 6 - 

FLOW LINES, ROLLED THREAD 
FIGURE 1 

- 	- 	 "D 	- 	 - 

NO'f PERMISSIBLE ~' 	~''T 

ROLLED THREAD 

FIGURE 2 

NOT PEfd~f ISSI BLE 

- 	- 	PD 	- 	- 

R~nT 

ROLLED THREAD 
FIGURE 3 

NtYI' YFAMISSI ALE 

- 	- 	F':~ 	 - 	- 

R~~T 

ROLLED THREAD 

FIGURE 4 
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ROOT 

NOT PERMLSSIBLE 
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-~- 

• 

NON-PRESSURE SIDE 

- —~-- - ~— PD 

PnORSSIffi.E 

/ ~-- NOT LESS THAN 
20~, OF BASIC 
TfID HEIGHT 

NOT PEI~NIISSIBLE 	(SEE TABLE I) 

ROLLED THREAD 
FIGURE 5 

ROLLED THREAD 

FIGURE 6 

MAZIMUM PffitIQSSIHd.E D~'SCT 20~ 
OF HASIC THRF.AD HEIOHT (SEE TABI.S I) 

3~ NO,PE ~ 	
SEE NOTE A 

~ ~_ ~ - 	r-1 	i~ 
~l TOL ON 

- 	- 	- 	PD 	 - 	- 	2 M~JOR 
III~ 

R00? 

BASZC '14~ i~IOHT 

NOTE A. DEPTH OF ~►ECT FQpAIS 20'~ 0~ BASIC Z4iREAD 
HEI(}H'i' P'LUS 1/2 THE DIP'FSRSNCE OF THE ACfUAL 
"SAJOR DIAI~TFR AND NIMMJM ~UIJOR DIA?~TER. 

ROLLED THREAD 
FIGURE 7 

• 
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