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AMS 6443 A 
MATERIAL SPECIFICATIONS 	 ~.,~~ 6~is-s9 
fOCItT~►  OI~ AUTOMOTIV[ ENOINESRS, Ino. 	48B L~xlnpton Av~., N~w York ~7, N.Y. ReVINd 6-3Q..6Q 

STEEL~ BARS AND F~~GINGS 
1.05Cr (0.95 - 1.1C) (SAE 51100) 

Premium Bearing Qu~a,lity~ Consumable Electrode Vacuum Nf~lted 

l. ACKN(3WLEDGMENT: A vendor shall mention this specification number ~,nd its a*evisio: 
letter in a11 quotations and when acknowledging purche,se orders. 

2. FORM: Bars, wire~ forgings~ and forging stock. 

3. APPLICATION: Primarily for parts which require a through-hardening steel usually 
with hardness of appraximately Rockwell C 60, such as bearing components of 
sm~11 cross section, subject to very rigid inspection standards. 

~+. COMPOSITION: 

Carbon o.gs - l.lo 
Nian~ane se 0. 25 - 0.~+5 
silicon o.20 - 0.35 
Phosphorus 0.025 max 
Sulfur 0.025 max 
Chromium 0.90 - 1.15 
Nickel 0.25 max 
Molybdenum 0.10 mex 
Copper 0.25 max 

~+.1 Check Analysis: Composition variations sha11 meet the requiremen.ts of the 
~ latest issue of AMS 2259, paragra.ph titled "Low Alloy Steels." 

5. coNnrrloN: 

5.1 Bars and Wire: Unless otherwise specified, bars and wire shall be supplied in a 
machina.ble condition~ with microstructure of spheroidized ceubentite in ferrite 
matrix~ e.nd having hardness not higher than Brinell 207 or equivalent except 
that bars and wire ordered cold finished may have hardness as high as Bri.nel.l. 
2~+8 or equivalent. 

5.2 Forgings: As ordered. 

5•3 Forging Stock: As ordered by the forging manufacturer. 

6. TECHIJICAL REQUIREMENTS: 

6.1 Decarburiza.tion: 

6.1.1 Bars and wire ordered ground, turned~ or polished sha11 be free from decar- 
buriza.tion on the ground~ turned, or polished surfaces. 

6.1.2 Allowable decarburization of bars and wire ordered for redra.wing or forgizig~ 
or to specified microstructural requirements~ shall be as agreed upon by pur- 
chaser and vendor. 

Coorrlsht 1.~2 Ofr Sool~b of Automothr~ [nsln~~n. Ina 	 Print~~ In Y. f. A, 
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6.1.3 Decarburization of bars and wire to which 6.1.1 ar 6.1.2 is ~ot applicable shall 
be not greater th:an the follow~ng: ~ 

Nominal Diameter or Distance 
Between Parallel Sides 

Inches 

0.50 and under 
Over 0.50 to 1.00, iiicl 
Over 1.0o to 1.50, incl 
Over 1.50 to 2.00, incl 
Over 2.00 to 2.50, incl 
pver 2.50 to 3.00, incl. 

Depth of 
Decarburization 

Inch 

o.oi5 
0.020 
0.025 
0.030 

0.035 
0. 0~+0 

6.1.~+ Unless otherwise agreed upon by purchaser and vendor, decarburization sha11 be 
measured by the microscopic method or by Rockwell Superficial 30-N scal.e hard- 
ness method~ or equivalent har3ness testing method~ on hardenedsspecimens. 

~ 	Depth~of decarburiza.tion~ when measured by a hardness method~ is defined as the 
depth below which there is no further increase in hardness; such measurements 
sha11 be far enough away from any adjacent surface to be uninfluenced by any 
decarburization or lack of decarburization thereon. 

6.1.5 WYaen determining the depth of decarburization~ it is permissi.ble to disregard 
local areas provided the decaxburization of such areas does not exceed the above 
limits by more than. 0.005 in. and the width is 0.065 in. or Tess. 

6.2 Inclusion l~.ting: 

6.2.1 Fracture Test: The producer of the ~terial shall prepare specimens~ approxi- 
mately 0 .375 in. in thickness~ cut from and representing the cross section of 
forging stock from the top and bottom of at least the first ingot~ middl.e ingot~ 
and last usabl.e consumable ingot. These ingots shall be the product of a 
single air melt heat or ma.ster heat. A master heat sha11 be defined as the 

~ 	electrodes produced from the same lots of controlled raw material. These speci- 
mens shall be normalized~ annealed~ i~ardened, and fractured. The fra.ctured 
specimens sha7.l show freedom from pipe~ porosity~ excessive segregation~ and 
injurious inclusions. The fractured surfaces shall show no non-metallic streaks 
over 1~16 in. in ler~g~th and not more than one non-metallic streak 1~32 - 1~16 
in. in length for each 10 sq in. or fra.ction thereof of such surfaces. 

6.2.2 Micro Inclusion Test: The producer of the material sha11 prepare radiel speci- 
~ns~ approxi.mately 0.28 sq in. in surface area, cut midway betwee~n center and 
surface of hardened fracture samples. The specimens sha11 be polished, on a 
faee longitudinal to the direction of rolling~ for micro incl.usion rating in 
accordance with the Jernkontoret chart in ASTM E~+S-60T. No aample shall exceed 
the following limits: 

.~ 

~ 
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Inclusion Dimensional Limitation Worst 
Type Thicl~ess or Diameter, Inch F'ield 

A- Thin 0.00016 max 2.0 
A- Heavy 0.00040 max 1.0 

B- Thin 0.0003 to 0.0005, excl 1.5 
B- Heavy 0.0005 to 0,0010, incl 1.0 

C-~.n 	 o. 0002o m~c 	 1. 5 

C- Heavy 	 0.00035 max 	 1.0 

D- Thin 	 0.0002 to 0.000~+~ excl 	 1.5 
D- Heavy 	 0 e 000~+ to 0.0010~ incl, 	l. 0 

6.2.2.1 For types A~ B~ and C thin combined~ there shall be not more than three 
fields of No. 2.0 A type or No. 1.5 B and C types and not more than five 

~ 	other lower rateable A~ B~ and C type thin fields per specimen. For type D 
thin, there shall be not more than three No. 1.5 fields and no more than five 
other lower ra,teable D type thin fields per specimen. There shall be not m,ore 
than one field each of No. 1.0 A~ B~ C~ or D type heavy per specim~n. 

6.2.2.2 A rateable field is defined as one which has a type A, B~ C~ or D inclusion 
~ 	ra,ting of at least No. 1.0 thin or heavy in accardance with the dimensional 

lim:itations of 6.2.2 and the Jernkontoret chart, Plate I~ AS°I.'M E45~60T. 

7. UQ ALITY: Steel sha11 be prem~.um quality and sha11 conform to the requ~retrbents of 
the latest issue of AMS 2300; it shall be mul~iple melted us3ng vacuum consumable 

~ electrode process in the remelt cycle~ unless otherwise pertnitted. The product 
shall be uniform ~ 1 quality and condition~ clean~ sound~ and free from foreign 
materials and from internal and external imperfections detri~ntal. to fabrication 
or to pe rf ormasice of part s. 

8. TOLERANCES: Unless otherwise specified~ tolerances shall conform to e1I applicable 
require~ents of the latest issue of ANLS 2251 except that diameter or thickness tol- 
erances for cold finished bars an& all hexagons shall canform to Table I~ colu~ 
headed "Over 0. 55  and a11 Carbons Heat Treated". 

g. xEPORTS• 

9.1 Unless otherwise specified~ the vendor of the product shall furnish wa.th  each 
shipment three copies of a report of the results of tests for chemical composition 
and inclusion ratings of each heat in the shipment. This report sha11 include 
the purchase order number~ heat number~ material specification number~ size~ a.nd 
quantity from each heat. If forgings are supplied~ the part number and size of 
stock used to make the forgings shall also be included. 

9.2 Unless otherwise specified~ the vendor of finished or semi-finished parts shall 
furnish with each ship~nt three copies of a report shawing the purchase order 
number~ material specification number~ contra.ctor or other di.rect supplier of 
material~ part number~ and quantity. When xnaterial for making parts is produced 
or purchased by the parts vendor J  that vendor sha11 inspect each lot of material 
to determine conforxnance to the requirements of this specification~ and shall a.n- 
clude in the report a statement that the material conforms~ or shall include 
copies of laboratory reports showing the xesults of tests to determine conformanc 

_L✓ .  .  
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