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(R) CAST STEEL SHOT· 

1. SCOPE: 

2. 

This SAE Recommended Practice describes chemical analysis, hardness, 
microstru~ture and physical characteristic requirements for cast steel shot 
to be used for shot peening or blast cleaning operations. 

REFERENCES: 

2. 1 Applicable Documents: 

3, 

. 
SAE J444, Cast Shot and Grit Size Specifications for Peening and Cleaning 

SAE J445, Metallic Shot and Grit Mechanical Testing 
-

ASTM E 384 

ASTM A 370 

DESCRIPTION: 

Cast steel shot is the product obtained by atomizing and rapidly solidifying 
particles of molten steel in a controlled range of sizes. These shot 
particles are then heat treated and screened to produce a range of sizes from 
570 to 51320 or larger as described in SAE J444. 

4. CLASSIFICATION: 

Cast steel shot shall be 
representing the nominal 
with SAE J444. Example: 
nominal screen. aperature 

identified by S for shot, followed 
size in ten thousandths of inches, 
S-330 indicates a cast steel shot 

of 0.0331 in. 

by three numbers 
in accordance 
identified by a 
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5. CHEMICAL COMPOSITION: 

The finished shot shall have the chemical compositions as shown in Table 1: 

TABLE 1 - Chemical Composition 

Carbon 
Manganese 

570 - S110 
S170 
5230 and up 

Silicon 
Sulfur 
Phosphorous 

0.85 - 1.2% 

0.35 - 1.2% 
0.5 - 1.2% 
0.6 - 1.2% 
0.4 - 1.50% 
0.050'10 max i mum 
0.050'10 max i mum 

6. HARDNESS: 

6.1 ~tandard Hardness: 

The hardness of 90% of all shot particles shall be within the range of 
400 to 540 KHN (40 to 50 Rockwell C). 

6.2 Special Hardnesses: 

Other hardness ranges can be specified by the purchaser with a mlnlmum range 
of 68 KHN near 421 KHN (45 RC) and 120 KHN near 670 KHN (57 RC) (range of 
6 RC range in both cases). The range stated is for a minimum of 90% of the 
particles tested. An example would be 90% minimum 630 to 754 KHN (55 to 
61 RC>. 

Note: The relationship between Rockwell C and Knoop hardness number is not 
linear, one Rockwell C number is 12 KHN at 40 Rockwell C and 25 KHN 
at 66 Rockwell C. 

7. MICROSTRUCTURE: 

The microstructure of cast steel shot shall be uniform martensite, tempered 
to a degree consistent with the hardness range, with fine, well distributed 
carbides, if any. 

8. GENERAL APPEARANCE: 

8.1 

The cast steel shot shall be as nearly spherical as commercially possible and 
no more than 20% of the shot particles shall have objectionable defects. 

Objectionable Defects: 

8.1.1 Particle Shape: No more than 5% of the particles in a shot sample shall 
be elongated. An elongated particle is one whose length is in excess of 
twice the maximum particle width. 
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8.1.2 Voids: No more than 10% of the particles in a sample shall contain 
voids. A void is a smooth surfaced internal hole and must be greater than 
10% of the area of the particle to be considered harmful and counted as a 
void. 

8.1 .. 3 Shrinkage: No more than 10% of the particles in a sample shall contain 
shrinkage. A shrinkage area is an internal cavity with an irregular 
dendritic surface, and must be greater than 40% of the particle area to be 
considered harmful. 

8.1.4 Cracks: No more than 15% of the particles in a shot sample shall contain 
cracks. A crack is a linear discontinuity whose length is greater than 
three times its width and its length is greater than 20% of the diameter 
or shortest dimension of the particle. 

8.1.5 Microstructure: 
segregation, and 
are undesirable. 
defects. 

Carbide networks, partial decarburization, grain boundary 
high temperature transformation products (e.g., pearlite) 

No more than 15% of the particles tested will have these 

8.1.6 Nonmagnetic Material: No more than 1% of the shot sample, by weight, will 
be nonmagnetic material. 

9. 

10. 

DENSITY: 

The density of cast steel shot shall be not less than 7 gm/cc. 

MECHANICAL TESTS: 

Several designs of shot testing machines are available commercially for 
application to routine acceptance procedures. See SAE J445 for methods of 
checking uniformity of shipments of shot or to determine the relative 
fatigue life of different types of shot. 

11. INSPECTION PROCEDURES: 

11.1 Sampling: 

Samples for chemical analysis, hardness, microstructure, density, 
objectionable defects and mechanical testing shall be carefully obtained to 
be representative of each shipment or production lot. 

11.2 Sample Mounting for Testing: 

Shot samples used for testing for hardness, microstructure and 
objectionable defects shall be mounted one layer deep in bakelite or other 
suitable strong metallurgical sample mounting media. 

The mounted sample shall be ground to the center of the particle and 
polished by acceptable methods for examination using a metallurgical 
microscope. 
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11.3 HARDNESS TESTING: 

Hardness measurements shall be taken at the half radius on a minimum of 10 
particles in the mounted sample. 

The hardness shall be determined by using ASTM E 384 and using a 500 gf 
load for sizes 5280 and finer and 500 or 1000 gf load for sizes 5330 and 
larger. Other microhardness test methods may be used as long as a reliable 
hardness conversion can be obtained by calibrating various machines against 
known standards. Approximate conversions to Rockwell C Hardness Numbers 
are obtained from ASTM A 370. 

11.4 Microstructure: 

The mounted and polished sample shall be etched with Nital and examined at 
approximately 500X magnification. 

11.5· Objectionable Defects: 

Objectionable defects shall be measured using a metallurgical microscope 
with lOX magnification. All of the particles contained in the mount shall 
be evaluated. 

11.6 Density: 

Density shall be determined by placing 50 ml of water in a 100 ml graduate, 
adding 100 gms of shot and recording the increase in volume. Dividing 
100 gms by the volume increase will give the density in gm/cc. A 
pycnometer method may be used for more critical density measurements. 

11.7 Nonmagnetic Material: 

A hand magnet will be used to separate the magnetic shot from the 
nonmagnetic contaminants. The nonmagnetic contaminants will be weighed and 
the percentage of the orig1nal sample we1ght calculated. 

The (R) is for the convenience of the user in locating areas where technical 
revisions have been made to the previous issue of the report. If the symbol is 
next to the report title, it indicates a complete rev1sion of the report. 

- 4 -

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
27

_1
99

00
3

https://saenorm.com/api/?name=2c7a9cf3af44510f20f45ad472f00d84


/ -~ 

J827 MAR90 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

APPLICATION: 

This SAE Recommended Practice describes chemical analysis, hardness, 
microstructure and physical characteristic requirement~ for cast steel shot to be 
used for shot peening or blast cleaning operations. 

REFERENCES: 

SAE J444, Cast Shot and Grit Size Specifications for Peening and Cleaning 

SAE J445, Metallic Shot and Grit Mechanical Testing 

ASTM E 384 

ASTM A 370 

COMMITTEE COMPOSITION: 

DEVELOPED BY THE SAE SURFACE ENHANCEMENT DIVISION: 

C. F. Barrett, Metal Improvement Co. Inc., Marlboro, NJ - Chairman 
K. Agagu, Saginaw, MI 
A. Ahmad, Eaton Corp., Southfield, MI 
E. Bloom, Metal Improvement Company, Paramus, NJ 
P. E. Cary, Elmwood Park, IL 
D. L. Coovert, Pellets Inc., Tonawanda, NY 
J. J. Daly, Metal Improvement Co., Paramus, NJ 
R. Dejaiffe, Pa Transp. Inst., Altoona, PA 
J. S. Eckersley, Metal Improvement Co. Inc., Belleville, MI 
R. D. Gillespie, Premier Shot Co., Cleveland, OH 
D. Hale, Ervin Industries Inc., Ann Arbor, MI 
C. Larson, Associated Spring, Bristol, CT 
M. D. McCally, Wheelabrator Corp., Goshen, IN 
S. Meguid, University of Toronto, Ontario, Canada 
L. J. Milot, Pan Abrasive Inc., Ontario, Canada 
G. Nordmark, Alcoa, Alcoa Center, PA 
J. H. Price, Abrasive Metals Inc., Hillsdale, MI 
J. Richey, The Wheelabrator Corp., Shenandoah, GA 
D. Scharer, Ervin Industries, Adrien, MI 
R. I. Stephens, University of Iowa, Iowa City, IA 
J. E. Tripp, Dana Corp., Ottawa Lake, MI 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
27

_1
99

00
3

https://saenorm.com/api/?name=2c7a9cf3af44510f20f45ad472f00d84


SPONSORED BY THE FATIGUE pESIGN & EVALUATION COMMITTEE: 

G. E. Leese, MTS Systems Corp., Minneapolis, MN - Chairman 
M. R. M,tchell, Rockwell IntI., Thousand Oaks, CA - Vice Chairman 
D. Aichbhaumik, Weirton Steel Corp., Wierton, WV 
A. Alioto, Aptos, CA 
L. H. Ames, West Allis, WI 
C. F. Barrett, Metal Improvement Co. Inc., Marlboro, NJ 
G. E. Barron, MacNeal-Schwendler Corp., Milwaukee, WI 
D. L. Baughman, Metal Improvement Co. Inc., Carlstadt, NJ 
R. T. Bennett, Case IH, Hinsdale, IL 
H. D. Berns, Deere & Co., Moline, IL 
H. L. Bernstein, Southwest Rsch. Institute, San Antonio, TX 
P. R. Bhowal, Cameron Iron WQrks, Houston, TX 
B. E. Boardman, Deere & Co., Moline, IL 
T. P. Brinker, Kernersville, NC 
J. T. Cammett III, Metcut Research, Cincinnati, OH 
P. E. Cary, Elmwood Park, IL 
R. A. Chernenkoff, Ford Motor Co., Dearborn, MI 
H. L. Chesney, Ford Motor Co., Detroit, MI 
J. B. Cohan, Northwestern University, Evanston, IL 
F. A: Conle, Ford Motor Co., Dearborn, MI 
T. S. Cordes, Deere & Co., Waterloo, IA 
B. J. Dabell, GKN Technology Ltd., Auburn Hills, MI 
P. M. Dindinger, Radian Corp., Milwaukee, WI 
T. J. Dolan, Savoy, IL 
K. H. Donaldson, MTS Systems Corp., Minneapolis, MN 
N. E. Dowling, Va Poly Inst. & State Univ., Blacksburg, VA 
S. Downing, SoMat Corporation, Champaign, IL 
M. Epstein, MVMA, Detroit, MI 
J. W. Fash, MTS Systems Corp., Minneapolis, MN 
D. R. Galliart, Deere & Co., Moline, IL 
R. P. Garibay, Advanced MatI. Process, Wayne, MI 
D. W. Gibson, Dana Corp., Ottawa Lake, MI 
B. Gillespie, Premier Shot Company, Cleveland, OH 
S. R. Haeg, MTS Systems Corp., Minneapolis, MN 
D. Hale, Ervin Industries Inc., Ann Arbor, MI 
J. R. Harrison, Metal Improvement Co., Wichita, KS 
D. R. Hartdegen, J I Case Co. Tenneco Inc., Hinsdale, IL 
G. Hayward, Hayward Materials & Processes Con., Palo Alto, CA 
J. Hooker, Caterpillar Inc., Peoria, IL 
R. Indig, Beckman Instruments, Palo Alto, CA 
H. R. Jhansale, Allis Chalmers Corporation, Milwaukee, WI 
K. V. Johnson, Bucyrus-Erie Co., S. Milwaukee, WI 
L. L. Jones, Clark Equip. Co., Buchanan, MI 
E. L. Julich, Rac'ne, WI 
A. L. Kearney, Valparaiso, IN. 
B. L. King, GMC, Milford, MI 
R. Kleppe, Metal Improvement Co., Vernon, CA 
D. J. Klimesh, Ford New Holland, Inc., New Holland, PA 
P. Kurath, Univ. of Illinois, Urbana, IL 
H. S. Lamba, General Motors, LaGrange, IL 
R. W. Landgraf, Southfield, MI 
R. C. Leever, W. Palm Beach, FL 
D. J. Lingenfelser, Caterpillar Inc., Peoria, IL 
D. Malinowski, Eaton Corp., Kalamazoo, MI 
J. F. Martin, Michigan State University, East Lansing, MI 
M. D. Mathers, Pleasant Rdg., MI 
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