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Standard Specification for

Automated Controlled Shot Peening of Metallic Articles
Prior to Nickel, Autocatalytic Nickel, or Chromium Plating,
or as Final Finish *

This standard is issued under the fixed designation B 851; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope B 689 Specification for Electroplated Engineering Nickel

1.1 This specification covers the requirements for auto- Coatings o o
mated, controlled shot peening of metallic articles prior to B 733 Specification for Autocatalytic Nickel-Phosphorus
electrolytic or autocatalytic deposition of nickel or chromium, ~_Coatings on Metafs _ _
or as a final finish, using shot made of cast steel, conditioned E 11 Specification for Wire-Cloth Sieves for Testing Pur-
cut wire, or ceramic media. The process is applicable to those _POSe$ o o
materials on which test work has shown it to be beneficial E 165 Test Method for Liquid Penetrant Examinafion
within given intensity ranges. It is not suitable for britle E 709 Guide for Magnetic Particle Examinatfon
materials. Hand peening and rotary flap peening are excluded 2.2 Federal _Standard_é: _
specifically. QQ-N-290 Nickel Plating (Electrodeposited)

1.2 Shot peening induces residual compressive stresses inQQ-C-320 Chromium Plating (Electrodeposited)
the surface and near-surface layers of metallic articles, control- 2-3 Military Standards? .
ling or limiting the reduction in fatigue properties that occurs MIL-S-851 Steel Grit, Shot, and Cut Wire Shot, and Iron
from nickel or chromium plating of the article, or the fatigue ~ Grit and Shot Blast Cleaning and Peening
properties of unp|ated articles. MIL-S-13165 Shot Peenlng of Metal Parts

1.3 This standard does not purport to address all of the MIL-C-26074 Coating, Electroless Nickel
safety concerns, if any, associated with its use. It is the MIL-STD-45662 Calibration System Requirements
responsibility of the user of this standard to establish appro- 2-4 SAE Standards:

priate safety and health practices and determine the applica- SAE J441 Cut Steel Wire Shot _

SEA J827 Cast Steel Shot

2. Referenced Documents SAE J1830 Size, Classification and Characteristics of Ce-
2.1 ASTM Standards: ramic Shot for Peening
B 183 Practice for Preparation of Low-Carbon Steel for

Electroplating 3. Terminology

B 242 Practice for High-Carbon Steel for Electroplafing ~ 3-1 Definitions: _

B 320 Practice for Preparation of Iron Castings for Electro- 3:1.1 Almen strip—UNS G10700 carbon steel specimens
plating? that are used to calibrate the energy of a shot peening stream

B 322 Practice for Cleaning Metals Prior to Electroplating (S€€ Fig. 1).

B 607 Specification for Autocatalytic Nickel-Boron Coat- 3-1.2 Almen strip holding fixture-a fixture for holding
ings for Engineering Use Almen strips in suitable locations that represent the position

B 650 Specification for Electrodeposited Engineering Chro-_a“d angular ori<_antation of th(la.surfaces qf a part where intensity
mium Coatings on Ferrous Substr&tes is to be determined and verified (see Fig. 2).

B 656 Guide for Autocatalytic (Electroless) Nickel- 3-1.3arc height—flat Almen strips, when subjected to a
Phosphorus Deposition on Metals for Engineering3se Stréam of shot moving at an adequate velocity, bending in an

2 Annual Book of ASTM Standardgol 04.01.
1 This specification is under the jurisdiction of ASTM Committee B-8 on 4 Annual Book of ASTM Standardgol 03.03.
Metallic and Inorganic Coatings and is the direct responsibility of Subcommittee ° Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700

B08.02 on Substrate Preparation. Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.
Current edition approved March 15, 1994, Published May 1994. © Available from Society of Automotive Engineers, 400 Commonwealth Drive,
2 Annual Book of ASTM Standardgol 02.05. Warrendale, PA 15096.
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TEST STRIP SPECIFICATIONS
Analysis of stock - UNS G10700
Cold rolled spring steel
Square edge number one (on 76.2 mm edge
Finish - blue temper (or bright)
Uniformly hardened tempered to 44 -50 HRe
Flatness € + 0.038 mm arc height
Flatness N and A -+ 0.025 mm arc height

FIG. 1 Almen Test Specimen
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FIG. 3 Almen Gage

3.1.8 intensity—the Almen strip arc height at saturation. Arc

height is not termed intensity correctly unless saturation is

arc corresponding to the amount of energy transmitted by thgchieved.

shot stream. The height of the curved arc measured in 33 g jiquid tracer system-a liquid coating material bear-
millimeters is the arc height, measured by an Almen gage (Séfqy a pigment that fluoresces under an ultraviolet light and

Fig. 3).

3.1.4 automatic equipmertshot peening equipment in

removes at a rate proportioned to peening coverage.

3.1.10 microprocessor-controlled equipmerpeening

which parts, fixtures, nozzles, and peening parameters agguipment that has nozzle holding fixtures and is computer
preset by hand or by locating fixtures and verified by inspectiogontrolled for processing, monitoring, and documentation of
personnel. The peening time is monitored automatically, an¢he peening parameters critical to process certification.

the air pressure or wheel speed is set manually.

3.1.11 nozzle holding fixture-a fixture that holds the

3.1.5 compressive stressesold working or stretching the nozzles at the required location, distance, and angle in a locked
surface beyond the elastic limit by shot peening, creating @osition during the peening operation.
layer in compression below the surface. The depth of compres- 3.1 12 process interrupt parametessfor critical peening
sive stresses is measured by the crown of the dimple to thgperations, parameters such as shot flow, air pressure, part

depth.

r/min, oscillation rate, and cycle time that must be monitored

3.1.6 coverage—the extent of obliteration of the original within process requirements.
surface by dimples produced by impact from individual shot 3 1.13 saturation—the minimum duration of peening nec-

particles and expressed as a percentage. See Note 1.

essary to achieve the desired Almen intensity which, when

3.1.7 depth of compressive stresseahere the stress pro- doubled, does not increase the Almen strip arc height by more

file passes through O stress.
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3.1.14 saturation curve—a curve that plots peening time on peening will increase the fatigue life of a product that is subject
the Almen strip (abscissa) versus Almen strip arc heighto bending or torsional stress. It will improve resistance to
(ordinate) achieved for the peening time (see Fig. 4). stress corrosion cracking. It can be used to form parts or correct

3.1.15 surface obliteratior-the condition of a peened sur- their shapes. See Appendix X1 for additional information.
face in which 100 % of the surface has been dimpled with shot 5.2 It is essential that the shot peening process parameters
impressions. be controlled rigidly to ensure repeatability from part to part

and lot to lot.

Note 1—A 100 % coverage is defined as that leaving unpeened 2 % of 3 Thi ificati hni d hod
less of the original surface because the estimation of coverage of the S. Is specification covers techniques and methods nec-

impressions is dificult when this is approximately 98 % of the total €Ssary for proper control of the shot peening process.

surface. The 100 % coverage is a theoretical limiting value. Hence, the . .

term complete coverage is preferred. Complete coverage usually requir€s Materials and Equipment

increasing the base time, that is, the time of peening to reach 98 % 6.1 Shot Material Compositian

ﬁ?&ﬁ”’l‘ge' %.15 to fzo %6 Vg'“gs (t’f 200 %, 300 %, etc. are obtained by ¢ 1 1 Cast Steel-Cast steel shot shall conform to the
plying this run time by =, <, etc. requirements of SAE J827.

4. Ordering Information 6.1.2 Cut Wire—Cut wire shot shall be made from cold

pished, round wire, confirming to SAE J441.

6.1.3 Ceramic Shet-Ceramic beads shall conform to the

chemical composition given in Table 1 and to SAE J1830.

- 6.1.4 Shot Form and Shape
4.3 Type, size, and hardness of shot to be used (see 6.1). . .
4.4 Number and frequency of the determinations of shot 6.1.4.1Cast Steet-Cast steel shot shall be sphencgl n
shape and free of sharp edges, corners, and broken pieces. It

§|zle1and uniformity required, if other than those specified mshall conform to the acceptablé shapes given in Fig. 5. The

4.5 Peening intensity to be used at each location (see 8.2 humbei\r of n(_)ncor_1fo_rrmt|)r|19 ;hapes (see Fig. 6) shall not exceed
4.6 Number, frequency, and locations of Almen test speci- %\1&4u§‘:‘:glv\?$ n Cat €. hot shall b herical in sh
mens to be provided for intensity verification and monitoring,, 7" ut Wire—Lut wire shot shall be spnericalin shape.

of the process if other than those specified in 8.2, 8.2.1 ang shall be free of sharp edges, coners, and broken pieces. The
822 ' " 7 number of nonconforming shapes shall not exceed the values

jven in Table 2.
be4b7rogr§23?pometﬁ:r;éréﬁr?ée(g:%ssr;ot peened and those%6.1.4.3 Ceramic Shet-Ceramic shot shall be spherical in

4.8 Whether magnetic particle or penetrant inspection is?’hap; anc: free of sf,harp edgﬁs, cornﬁr.Tl, antd brokeg tphlecesl. The
required before peening (see 7.2). number of nonconforming shapes shall not exceed the values

4.9 Amount (percent) of coverage required in the areas to pd'ven in Table 2.

: - : 6.1.5 Hardness—The hardness of the media shall exceed
peened. A complete coverage is the minimum requirement (s .
3.1.6 and 8.3). Ptﬁat of the material to be processed.

4.10 Method for measuring coverage (see 8.3.1). 6.1.5.1 Cast Steel-Cast steel shot shall have a hardness of

; R. 45 to HR. 55. Special hard cast steel shot shall be used on
4.11 Type of equipment to be used, automated or com ute[Re
monitore?j/pmicrogrogessor (see 6.3 and X1.10-X1.12). P products harder than HR0 and shall have a hardness of HR

. ; 55 to HR, 65.
tioﬁ'léeggt%')ls of any post treatment such as corrosion protec5 6.1.5.2 Cut Wire—Cut wire shot shall have a hardness equal

. I 0 or greater than that given in Table 3.
Spi'cligeg?glgggggtio?f certification and test records, a 6.1.5.3 Ceramic Shet-Ceramic shot shall have a minimum
hardness of 560 Hy4 (30 kgf).

6.1.6 Size

(1) The size of the media shall be capable of producing the
equired intensity in the required time.
(2) If a peened surface contains a fillet, the nominal size of
e shot shall not exceed one-half of the radius of the fillet.
(3) If the shot must pass through an opening, such as a slot,
to reach a peened surface the nominal diameter of the shot shall

4.1 When ordering articles to be shot peened, the purchasg
shall state the following:
4.2 ASTM designation.

5. Significance and Use

5.1 Shot peening is a process for cold working surfaces b
bombarding the product with shot of a solid and spherica
nature propelled at a relatively high velocity. In general, sho&h

- e — = = not exceed one-fourth of the width or the diameter of the
= ; ) 'l‘(;‘fs THAN opening.
S0 . .
C ! ) INCREASE 6.1.6.1 Cast Steel-Cast steel shot charged into a machine
= : ' shall conform to the screen requirements given in Table 4 for
< ! |
! 1
< ! ! TABLE 1 Composition of Ceramic Shot
H
! ! Specific
T 2T ZrO,, % SiO,,% Al, Oz, % Fe, O3, %  Free lron, % Gravity,
FXPOSURE TIME glem®

FIG. 4 Saturation Curve 60.0-70.0 28.0-33.0 10.0 max 0.1 max =

Document Sharing Hub

Full document details: ASTM B851-94


http://www.avadocuments.com/doc/astm-b851-94
http://www.avadocuments.com/doc/astm-b851-94

