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1. SCOPE:

1.1 Purpose:

The purpose of this military standard is to prescribe the non-destructive testing acceptance criteria
for the inspection of metal castings that are classified (see 1.3) in accordance with this standard.

1.2  Applicability
1.2.1 Casting m
die casting

1.2.2 Casting Al
covered in
families ca

5.3.3.2.

1.3 Classificatio

bthods: This standard is intended to apply to all casting methods except
s (such as the ones covered by ASTM B 85, “Aluminum Alloy Bie Casti

oys: This standard applies to casting alloys that fall under©ne of the all

tables 6 through 14 of this standard. Alloys that do not.belong to any o
vered in tables 6 through 14 may be inspected to this standard in accor

1:

Castings that are inspected in accordance with this standard are classified by classes

grades. Thig
of the castin

1.3.1 Classes: H

a. Class ]
or caus

Class !
In the

class governs the frequency of inspection (see 6.4), while the grade cor
of

or design information only, castings are classified as follows:

|. A casting, the single failure of which would endanger the lives of opers;
be the loss of a missile, aircraft, or other vehicle.

. A casting, the-single failure of which would result in a significant oper
fase of missiles, aircraft, and other vehicles, this includes loss of major

uninte

tional refease or inability to release armament stores, or failure of weap

components.

high pressure
ngs”).

by families
the alloy
Hance with

and applicable
trols the quality

hting personnel,

ptional penalty.
components,
on installation

Class 3.“Castings not included in Class 1 or Class 2 and having a margin of safety of 200

percen

200 pe

t or less.

rcent.

Class 4. Castings not included in Class 1 or Class 2 and having a margin of safety greater than
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1.3.2 Grades: Castings, or sections of a casting, shall be of grades A, B, C or D as shown in Tables 6
through 14 for radiographic requirements, and table 4 for magnetic particle and liquid penetrant
requirements. For design information only, definitions for the grades are shown below:

2. APPLICABLE

2.1

2.2

The following
form a part of

discontinuities and very difficult to produce except in local areas.

B - The second highest quality grade of casting, or area of a casting, wh

a.
b. Grade
slightlyf
c. Grade
produg
d. Grade

and is

more discontinuities than grade A, and difficult to produce, except indeg

C - A high quality grade of casting, or area of a casting, that can:be con
ed.

D - The lowest quality grade of a casting, or area of a casting, that is eal
Lised primarily for low stress or noncritical areas adjacent to the higher d

DOCUMENTS:

ocuments, of the issue in effect on date of ‘invitation for bids or request
this specification to the extent specified-herein.

Grade A - The highest quality grade of casting, or area of a casting, with minimum allowable

ich allows
ral areas.

sistently

sily produced
raded areas.

for proposal,

U.S. Government Publications:

Available frgm DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avgnue,

Philadelphia] PA 19111-5094.

MIL-1-25135 Inspection Materials, Penentrants

MIL-STD-41p Nondestructive’ Testing Personnel Qualification and Certification

MIL-STD-458 Inspection; Radiographic

MIL-STD-6866 Inspection, Liquid Penetrant

ASTM Publi¢ations;

Available from-ASTFM—100-BarHarborDrveWestConshoheckenPA10428-205

ASTM E 155 Reference Radiographs for Inspection of Aluminum and Magnesium Castings

ASTM E 186 Reference Radiographs for Heavy-walled (2 to 4.5 in. (51 to 114 mm)) Steel Castings

ASTM E 192 Reference Radiographs of Investment Steel Castings for Aerospace Applications

ASTM E 272 Reference Radiographs of High-Strength Copper-Base and Nickel-Copper Alloy
Castings

ASTM E 280 Reference Radiographs for Heavy-walled (4.5 to 12 in. (114 to 305 mm)) Steel
Castings

ASTM E 310 Reference Radiographs for Tin Bronze Castings

ASTM E 446 Reference Radiographs for Steel Castings up to 2 in. (51 mm) in Thickness

ASTM E 1255 Radioscopic Real-Time Examination
ASTM E 1444 Magnetic Particle Examination
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3. DEFINITIONS:

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Alloy:

A metallic substance composed of two or more elements which possesses properties different from
those of its constituents.

Casting:

An object at
solidify.

Chaplet:
Metal core s
Cold shut:

An imperfec

metal chilling too rapidly, or in effect, being chilled to the extent that fusion does not

discontinuityf
Contracting
A prime con
Defect:

A discontinu

unacceptablp.

Diffraction:

A pattern of

or near finished shape obtained by filling a mold with molten metal ahd

Lupport which is used in the mold cavity and which fuses.into the casting

junction between two flows of metal in a mold*caused by the surface of
may have the appearance of a crack or.seam with smooth or rounded ¢
agency:

ractor, subcontractor, or govérnment agency procuring castings.

ty or condition in‘a casting which exceeds allowable limits. Defects are

a)
-

ight.or'dark areas in a casting radiograph, due to grain structure, which

detrimental fo-the casting.

Allowing it to

the streams of
bccur. This
pdges.

by definition,

is not

Discontinuity:

An interruption in the normal physical structure or configuration of a part such as cracks, inclusions,

and porosity

, which may or may not affect the usefulness of a part.
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3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

Foreign materials:

Appear as isolated, irregular, or elongated variations of radiographic film density, corresponding to
variations in thickness of material, or to cavities. They may be due to the presence of sand, slag,
oxide, dross, or metal of different density. External foreign material would, of course, be detected by

visual inspection. In radiographic inspection, the distinguishing factor between inclusions and
foreign material is that the foreign material indications occur over a larger area while the inclusion

indications gre singufar indications of one inctusiorm. ]
Gas holes:
Round or elgngated, smooth-edged voids occurring individually, in clusters,-or distributed throughout
the casting. | They are generally caused by trapped air or gases rejected-from the metal during

solidification

Gas porosity:

Minute voidg usually distributed throughout the entire casting. They are generally calised by trapped
air or gases |rejected from the metal during solidification,

Hot tear:
Hot tears appear as ragged dark lines of variable width and with no definite line of continuity. Hot
tears may exit in groups starting at a surface. They usually result from uneven cooling associated
with abrupt ¢hanges in wall thickness;~and they are formed upon solidification of the|molten metal.
Inclusions:
Inclusions afe particles of foreign material such as sand or slag that are embedded in the cast metal.

Insert:

A piece of steelwused to locally increase the rate of heat removal during solidification.| It is also called
an internal chill,

Misruns:

A misrun is caused by a failure of the molten metal to completely fill the mold. It appears on the
radiograph as prominent darkened areas of variable dimensions with a definite and smooth outline.

Penetrameter or Image Quality Indicator (IQI):
A strip of metal that is radiographically similar to the metal being tested, representing a percentage of

object thickness and provided with a combination of steps, holes or wires. When placed in the path
of X-rays or gamma rays, its image provides a check on the radiographic technique employed.
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3.17

3.18

3.19

3.20

3.21

3.22

Radiographic quality level:

The ability of the radioraphic procedure to demonstrate a certain IQI sensitivity based on the

perception o

f the IQI holes or wires.

Segregation:

A concentration of alloying elements in specific regions of the casting, usually the result of the

primary crys
remaining lig

Shrinkage:

The term sh
boundary so
solidification
categorized
may extend
appear as d
area with a ¢
“microshrink
a sponge-lik
particle insp

Shrinkage ¢
Shrinkage ¢
the section.
and have irr

Surface irreg

In radiograp
surface. In

uid.

inkage, as used in this standard, refers to a network of small voids due
lidification phenomena. It is different than the larger and singular voids

shrinkage on a large scale, as defined in 3.20 (shrinkage cavity). Shrin
as either dendritic, filamentary, feathery, or sponge) It is usually below t
fo the surface. In radiographic inspection, depending on the category,
hrk irregular patches, as dark feathery streaks;'or as a lacy or honeyco
iffuse outline. In penetrant inspection, dendritic shrinkage (sometimes

age”), and sponge shrinkage, are oftentindistinguishable from each othe
b cluster of tiny pin holes or spotty irr€gular areas with feathery outlines

hvity:
hvities occur when insufficient feeding of a section results in a continuou
Shrinkage cavities-appear on the radiograph as dark areas that are indi
bgular dimensions.

ularities:

hic inspection, they are any images corresponding to an irregularity visik
isualiinspection they are any interruptions, either positive (raised) or ne

(depressed)

from the normal cast surface.

ents in the

o grain
aused by
kage is usually
e surface but
hrinkage may
bed darkened
called
r and appear as
In magnetic

bction shrinkage may appear as ajagged area or irregular patch of magpetic particles.

s cavity within
stinctly outlined

le on the
gative

Visual inspection:

Inspection of casting surfaces to determine conformance to the requirements for surface roughness,
surface irregularities, dimensions, or any visible surface discontinuities.
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4. GENERAL REQUIREMENTS:

4.1 Personnel qualification:

4.2

4.3

4.4

441

4.4.2

4.5

Personnel performing penetrant, magnetic particle or radiographic inspections as required by this
standard shall be qualified and certified in accordance with MIL-STD-410 for the applicable method

being used.

Inspection s

It is the resp
proper sequ
product. Th
the final prog
castings. TH
inspections
otherwise s
other contra

Discontinuity

If it is deternpined that rejectable discontinuities'shall subsequently be removed by n

machining s
cause for rej
discontinuity

Classificatio

equence:

pnsibility of the contractor to perform appropriate inspections as(necess
bnce during processing to assure freedom from harmful discentinuities i
b intent of inspections during processing is to detect flaws.which would b
luct at the earliest stage in processing so as to minimizé:the cost of rejec
e inspection sequence for liquid penetrant, magnetic particle, and radio
shall be as specified in ASTM-E-1444, MIL-STD-4538; and MIL-STD-686
ecified by the design activity on the engineeringdrawing, applicable sp4
ctual or engineering documentation.

removal:

ock surfaces, or by blending on(as-cast surfaces, then those discontinui
ection provided reinspection.is performed after the material removal to

n of castings:

Determin

each castipg design (see 1.3). Sections of a casting may be of varying grades de
applied stresses tohat portion of a casting. Particular attention should be given tg
contain, onwill eventually contain, stress risers after machining (such as sharp intg
holes, or notches). If the grade of casting is not indicated on the drawing or other
document,| grade C shall apply, except for class 4 castings, where grade D shall af

ion of classes and grades: The design activity shall establish the class

ary and in the

h the final

e detrimental to
ted or scrapped
graphic

O or as
bcification, or

achining on
ies need not be
erify that the

was removed, and the dimenhsional tolerance requirements of the casting are satisfied.

nd grade(s) for

Iending on the

D areas that
rnal corners,
contractual

ply.

Class 1 casting requirements: All areas of class 1 castings shall be of a quality equivalent to, or
better than, grade C, except that all highly stressed areas of a class 1 casting shall be of a quality

equivalent

to, or better than, grade B.

Inspection Lot:

An inspection lot, for the purposes of visual, liquid penetrant, magnetic particle, and radiographic
inspection shall be as defined in the casting (material) specification, engineering drawing, or
purchase order. If not specified in any of the above documents, an inspection lot shall be defined as
all castings of the same part number, of one alloy, produced using the same processing parameters

of the castin

g procedure, and submitted for inspection as a single group.

-10 -
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5. DETAIL REQUIREMENTS:

5.1 Outline of inspections:

5.1.1 Visual inspection: Visual inspection shall be performed in accordance with, and evaluated to the
acceptance criteria of 5.3.1. Sampling shall be in accordance with 5.2.1 (see 6.4).

5.1.2 Magnetic
shall be pq
shall be in

5.1.3 Radiographic inspection: Radiograhic inspection shall be performed in accordance
evaluated o the acceptance criteria of 5.3.3. Sampling shall be in acCerdance with

5.2 Sampling:
5.2.1 Visual insf

5.2.2 Magnetic |
particle or

shall be sgmple inspected in accordance with table 1, unless 100 percent inspectig

the engine

5.2.3 Radiograp

below:

a. Class |

b. Class }
examir

c. Class |
examir

article and fiquid penetrant iNSpection; Magnetic particte and tiquid pen

accordance with 5.2.2 (see 6.4).

ection: Each casting shall be examined visually:

article and penetrant inspection: Each casting shall be subjected to eith

ering drawing, casting specification~or purchase order.

hic inspection: Sampling inspection and inspection coverage shall be as

| castings - Each casting shall be completely examined.

P castings - Castings shall be selected in accordance with table 1 and cc
ed.

B castings - Castings shall be selected in accordance with table 2 and cq
ed:

trant inspection

rformed in accordance with, and evaluated to the acceptance criteria'\of%.3.2. Sampling

with, and
5.2.3 (see 6.4).

er magnetic

penetrant inspection, as may be appropriate (see 5.3.2), except that clags 4 castings

n is required by

indicated

mpletely

mpletely

d. Class 4 castings - Radiographic examination is not required unless otherwise specified in the
casting drawing, specification, contract, or purchase order. If radiographic examination is
specified and no sampling is specified, table Il shall apply.

5.3 Inspection methods and acceptance criteria:

5.3.1 Visual inspection: Each casting shall be 100% visually inspected. Visual inspection should be
performed in areas with an ambient lighting range of no less than 75 foot-candles. Castings shall
be free of foreign materials, and shall not contain any cracks, hot tears, cold shuts, and negative
core seams (also called parting line below flush). In addition, visual inspections shall be performed
to determine conformance to the criteria specified on the engineering drawing, specification, or
agreed upon observational standards (see 6.8).

-11 -
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5.3.1.1 Surface roughness: Dimensions and surface roughness shall conform to the engineering

53.1.2

5.3.1.3

5.3.2 Magnetic |

5321

drawing requirements. Surface roughness requirements specified on the engine
(for example 63 Ra) do not preclude the presence of acceptable liquid penetrant

ering drawing
or magnetic

particle indications. Visual and tactile comparison with commercially available observational
standards may be used to determine conformance to surface roughness requirements.

Gate, riser, and parting line projections: If allowance limits for gate, riser, or parting line
projections are not specified on the engineering drawing or casting (material) specification, then

the maxiy or g3 and partng At be i
Surface pits and raised metal: Allowable surface pits and raised metal (also callg
metal), dther than gates, risers and parting lines, that are not specifically‘controll
engineelling drawing or agreed upon observational standards shall be-allowed ag

below:

a. For dand castings, surface pits are acceptable if they haye smooth rounded ¢
not cpuse the casting to fall outside the dimensional reguirements of the eng
drawjng. Raised metal that has a jagged or irregularsurface, or which cause
fall outside of the dimensional requirements of the engineering drawing, shal
blenged to conform to the dimensional and surface roughness requirements
engimeering drawing.

b. Fori
height of 0.015-0.030 inch by 0.125 by 0.125 inch and no more than one per
Random surface pits shall be limited-to 0.030-0.060 inch in diameter and 0.0
and mo more than one per squareiinch. Smaller surface pits or raised metal
at rapdom provided they do not interfere with the function of the part.

article and liquid penetrant inspection:

table 3.

d positive
ed by the
specified

ontours and do
neering

s the casting to
be removed or
of the

nvestment and permanent mold castings, random raised metal shall be limited to a

square inch.
BO inch in depth
may be present

Inspectign method for.ferromagnetic materials: Class 1, 2 and 3 castings and sample castings of

class 4 ferromagnetic'materials shall be magnetic particle inspected. Magnetic
inspectign shall.be-in accordance with ASTM E 1444. If necessary, and when aj
contracting agency, liquid penetrant inspections may be performed in lieu of mag
inspectign-on ferromagnetic materials if their size or complex shape prohibits ad

article
pproved by the
netic particle
bquate

inspecti
5.3.2.3. All precipitation hardening stainless steels shall be penetrant inspected

mwithrmagneticparticte-inspection—Thesurfacequatity of thecastingsshall conform to

in accordance

with 5.3.2.2. (due to the possibility of delta ferrite stringers), unless otherwise prohibited by the

contracting agency.

-12 -



https://saenorm.com/api/?name=a31d87f6d3c64aad3c18b739a5810f3e

AMS-STD-2175

SAE AMS-STD-2175

53.2.2

5.3.2.3

5.3.3

5331

5.3.3.2

5.3.3.3

Inspection method for nonferromagnetic materials: Class 1, 2 and 3 castings and sample
castings of class 4 nonferromagnetic material shall be penetrant inspected in accordance with
MIL-STD-6866. The design activity shall specify, on the engineering drawing or other applicable
documents, the sensitivity level of the penetrant materials to be used in accordance with the
classification of MIL-1-25135. If no sensitivity level is specified, the inspection facility shall
determine the appropriate sensitivity level for the inspection procedure in accordance with
MIL-STD-6866, or the company process specification. The surface quality of the castings shall
conform lo5-3-2.3 Penetrant materais which exiibit excessive fluorescent background which
could mask or obscure relevant discontinuities on the as-cast surface shall not-be used.

particle and liquid penetrant acceptance criteria: If the design:activity dpes not specify
magnetic particle or liquid penetrant acceptance criteria on ¢heé engineering drawing,
surface quality of each grade designation shall conform totable 4.

Magnetig
their owr
then the
Radiographic inspection:
\phic inspection method: Radiographic inspection shall be in accordance with
-453. THe use of nonfilm radiographic technigues (radioscopy) is permjtted provided
the method used is sufficiently sensitive to resolvecthe required radiographic quallity level.
Radioscopic inspection shall be in accordance with ASTM E 1255. However, prigr approval shall

be obtaiped from the contracting agency on the' detailed inspection, evaluation ahd quality
control

Radiogra
MIL-STO

Radiographic reference standards: Radiographic standards shall be as required
ASTM E|[186, ASTM E 192, ASTM'E272, ASTM E 280, ASTM E 310 and ASTM
types where reference radiographs are specifically covered, the reference radiog
of the same alloy family as the.casting. For alloys not specifically included in thg
covered by the ASTM reference radiographic standards, the design activity shall
ASTM standard representative of the quality required, or develop their own radiog
containing details comparable to an ASTM standard.

Radiographic acceptance criteria: The design activity shall specify on the drawin
document theradiographic grade(s) for classes 1, 2 and 3 castings designs. Thg

n ASTM E 155,
F 446. For alloy
raphic shall be
alloy family

either select an
rahic standards

g or other
b design activity
s, or areas of

may spegifyradiographic grade(s) for class 4 casting designs. Either the casting

the castings, shall be in accordance with the requirements for the applicable grades of tables 6

through 14 of this standard.

5.4 Reinspection:

5.4.1 Reinspection of rejected lots: When an inspection lot is rejected on the basis of a sampling plan,
regardless of the inspection method, it may be resubmitted for 100 percent inspection and

defective castings removed from the lot per 5.4.2. For lots of class 2 and class 3 castings which
were rejected in a radiographic inspection sampling plan, each part shall be completely examined
upon reinspection, whereas for class 4 castings, only the areas where the rejectable discontinuities
were found need to be inspected.

-13 -
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5.4.

6.

6.1

6.2

6.3

6.4

2 Individual casting rejection: Individual casting rejection shall apply in those instances where all
castings in the lot are inspected and any individual casting is found defective in visual, penetrant,
magnetic particle, or radiographic inspection. Only the defective casting needs to be rejected, and
individual castings meeting the requirements of this standard may be accepted.

NOTES:

(This section contains guidance information of a general or explanatory nature that may be helpful, but

is not mandat

Intended usq

ry)

14

This standarnd prescribes acceptance criteria for surface inspections and ¢adiographi

applied tom
Acceptance
American S
Association
ADCI “Q”, “H

Issue of Doll

When this st
must be cite

Data require
The followin

Requiremen
data, excepf]

Reference P

DISS:

ments:

aragraph(s)

Appendix A

DID Number

DI-MISC-80653

DID Title
Test Reports

etal castings. This standard is not intended to apply to high-pressure di
criteria for die castings may be based on standards and guidelines devs
ciety for Testing and Materials (ASTM), and the North-American Die Cd
formerly the American Die Casting Institute (ADCI)). Examples are AS
" and “M” series standards.

andard is used in acquisition, the issye*of the DoDISS to be applicable tg
d in the solicitation.

) Data Item Descriptions<(DID’s) must be listed, as applicable, on the Cq
(s List (DD Form 1423) when this standard is applied in a contract, in org
where DOD FAR . Supplement 27.475-1 exempts the requirement for a

Suggeste
Tailoring
Use contr
format

C inspections
b castings.
loped by the
sting

™M B 505 and

this solicitation

ntract Data

er to obtain the
DD Form 1423.
0

actor

Sampling:

The following is included as a quick check to aid in identifying the sampling requirements specified

herein for the different inspection methods as they apply to each class:

a. Class 1. For castings classified as class 1, all castings in the lot are inspected by the methods

specified in this standard.

b. Class 2. For castings classified as class 2, all castings in the lot are inspected by the methods
specified in this standard, except for radiographic inspection, in which case the castings are

sampled

per table 1.
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6.4 (Continued):

6.5

6.6

6.7

C.

Class 3. For castings classified as class 3, all castings in the lot are inspected by the methods

specified in this standard, except for radiographic inspection, in which case the castings are

sampled

per table 2.

Class 4. For castings classified as class 4, all castings in the lot are inspected by visual

mspectlon Whlle castlngs are sampled in accordance Wlth tabIe 1 for penetrant or magnetic

englnee

Cross referg

The class of

shown below:

Radiographi

Castings thg
internal disc
way to help
discontinuitig
engineer or
grade will bg
should be zq

Productibility

The class ag

ing drawmg specification, contract or purchase order.

nce:

castings defined in paragraph 1.3 corresponds to those defined in MIL-

MIL-C-6021H designation MIL-C-6021G description

Class 1 Class 1, Class 1A
Class 2 Class 1, Class 1B
Class 3 Class 2, Class 2A
Class 4 Class 2, Class 2B

C quality grades for machined areas:

t have been found acceptable-per the ASTM radiographic standards oft
pbntinuities (such as shrinkage, porosity, and inclusions) exposed after m
blleviate this problem is te’ quantify (in terms of size) the ASTM referenc
bs so that their size«onthe surface may be approximated. Once this has
Hesigner should, be able to determine if the discontinuities allowed in the
permissible an‘the surface.
ned to a mare'stringent radiographic grade.

considerations:

N the

C-6021H as

bn times have
achining. One
b radiographic
been done, the
radiographic

If they are not permissible, then the area that is machined

signed to the casting should represent a realistic value for the functional requirements,

do not assign a class 1 casting for a class 2 function. Casting design coupled with foundry practice
can make overly severe soundness requirements impractical for a manufacturer to satisfy. Caution
should be exercised in specifying the grade of maximum permissible radiographic discontinuity level

and surface

quality requirements to be met in a casting.
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6.8

6.9

6.10

Observation

al standards:

Observational standards for visual inspection may include sample castings with known
discontinuities. Assistance with the visual inspection criteria for steel castings may be obtained by
reference to ASTM A 802 and MSS SP-55. MSS SP-55 contains reference photographs that
illustrate various types and degrees of surface discontinuities, while ASTM A 802 contains plates
that model actual discontinuities and surface roughness. The full titles of ASTM A 802 and

MSS SP-55

a. ASTMA

may be ¢btained from the ASTM address given in section 2).

MSS SP
Piping C
Standarda
22180

Ultrasonic inspection of thick castings:

Class 1 and
inspected by
should be na
the design al
ultrasonic in
that docume

a. ASTM A

Examination Thereof”

Subject tern]

Liquid penetrant testing

Nondestruct

AT SMTOWT DEfowW:
802 “Steel Castings, Surface Acceptance Standards, Visual Examinati
55 “Quality Standard for Steel Castings for Valves, Flanges, and Fitting

pmponents (Visual Method)” (Copies may be obtained from the Manufa
ization Society of the Valve and Fittings Industry, 127 Park Street, N.E.,

Class 2 castings have a section thickness of 4.50 inches and greater sh
ultrasonic methods due to the loss efradiographic sensitivity in the thic
ted that ultrasonic examination and-radiography are not directly compard

Spection along with the appropriate quality level of acceptance criteria ¢
nt. One document that could be specified is:

609 “Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel, Ultr

(key word)listing:

Magnetic pa[ticle testing

ve testing

bn”: (Copies

)s and other
cturer’s
Vienna, VA

ould also be
ker sections. It
\ble. Therefore,

ctivity would need to specify, an’the engineering drawing, the appropriate document for

bntained within

asonic

Radiographit-testing

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “B

”
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TABLE 1. Sampling, radiographic inspection of class 2 castings, and magnetic
particle and liquid penetrant inspection of class 4 castings

Sample Sample

Lot size 1/ size 2/ Lot size size
2-5 All 27-36 10
6-8 5 37-51 11
=11 7 52-82 2
12-15 7 83-162 13
16-20 8 163-971 14
21-26 9 972 and over 15

1/ See 4.5 for lot definition.
2/ Acceptance number is 0.

TABLE 2. Sampling, radiographic inspectign’of Class 3 castings

Sample Sample
Lot size 1/ size 2/ tot size size
2-4 ATl 18-27 7
5-6 4 28-48 8
7-1 5 49 and over 9
12-17 6

1/ See 4.5 for ot definition.
2/ Acceptance’number is O.

U7

TABLE-3. Maximum allowable gate, riser, and parting line projection

Casting weight Nonmachined Machined
1b, surface (in.) surface (in.)
up to 10 .031 .062
over 10 thru 25 .047 .062
over 25 thru 50 .062 .094
over 50 .125 .188
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TABLE 4. Maximum allowable discontinuity size and distribution (in inches) for

magnetic particle (MT) and liquid penetrant (PT) inspection 1/, 2/, 3/, 4/

Thickness of casting section.)
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TABLE 5. Notes for tables 6 through 14

(1) An area of like size to the reference radiograph shall be the unit area
by which the production radiograph is evaluated. If the production
radiograph shows a discontinuity that is equal to or better than the
severity level of the reference radiograph, the casting shall be
acceptable. If the production radiograph shows a discontinuity of
greater severity than the reference radiograph, the casting shall be
rejected.

(2) Hhertwoor more—types—of discomrtimoitiesarepresent—<man—area—equal
to the reference radiographic plate area) to an extent equal to the
maximum permissible severity level for each type, the casting shall |be
rejected.

(3> | Numbers in the tables are ASTM radiographic plate numbers for a
particular type and severity of discontinuity. A low number indicatles
fewer, smaller discontinuities while a higher number indicates more
numerous, larger discontinuities.

(4) [ The smallest resolvable indication size, beloweswhich indications are
considered non-interpretable, shall be 0.015<{nthes.

(5) | Gas holes, sand spots, and inclusions allkowed by these tables (even
those smaller than the maximum allowable size) shall be cause for
rejection when closer than twice theix maximum dimension to an edge.
Exceptions to this note based on the class and grade of the casting
are shown below: 1/

Class 1 No exceptions from note 5.

Class 2 No exceptions from note S5 for Grade A and Grade B areas, or
other areas that‘are specified critical or highly stressed.
Otherwise, the“note 5 discontinuities are acceptable if they
are separated from the edge by a distance, equal to, or
greaterthan, the discontinuity's maximum dimension.

Class 3 Gasvholes, sand spots, and inclusions, of the maximum size
altowed by these tables, shall be cause for rejection if
they are closer than one diameter of their maximum dimensio
to an edge. This does not apply to gas holes, sand spots,
and inclusions smaller than the maximum allowable size.

=]

Class 4 Edge of part discontinuities are acceptable if they are not
—__crack=tike, Himear, or Tound with protrodimg—Hmear——————

indications.

1/ The term "edge" refers to the cuter boundary of the radiographic
image of the casting. This interpretation need only be made in the
standard exposures (views) defined by the approved radiographic
technique. Additional radiographic exposures, to determine the
distance from the surface of each gas hole, sand spot, or inclusion
in other orientations, are not required.

-20 -



https://saenorm.com/api/?name=a31d87f6d3c64aad3c18b739a5810f3e

AMS-STD-2175

SAE

AMS-STD-2175

TABLE 6. Maximum permissible radiographic severity levels for discontinuities
in aluminum castings per ASTM E 155. 3/, 4/, 5/

Grade A | Grade B | Grade C | Grade D
Discontinuity
Inch Inch Inch Inch
174 3/4 [1/4 3/4 |1/4 3/4 |1/4 3/4
Gas holes None | 1] 2 2|5 ]
Gas porosity (round) None ] |3 3|7 i
Gas porosity (elongated) None 1 2|3 4 105 b
Shrimpkage cavity None 1 NA 2/1 2 NA 243 NA R/
Shrigkage (sponge) None 1 112 27] 4 3
Fore{gn material (less dense
material) None 1 1| 2 2 | 4 a
Fore{gn material (more dense
material) None 1 K2 1 4 i
Cracks 1/ None None None None
Cold |shuts 1/ None None None None
Surfgce irregqularity 1/ Not to exceed‘drawing tolerance -
Core |shift 1/ Not to exceed drawing tolerance
1/ No reference radiographic plates-available.
2/ Not available, use the 1/4 ipch reference radiographic plate th{ckness

174 inch column.

IHiw
~~

eference radiographic plates may be used.

I
~

ith a severity level 2 units greater than the one shown for the

STM E 155 Volume I reference radiographic plates.
r feature thicknesses greater than two inches, the 3/4 inch

e table 5 for.additional notes that apply to this table.
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TABLE 7. Ma?dmum permissible radiographic severity levels for discontinuities
in magnesium castings per ASTM E 155. 3/, 4/, 5/

Grade A | Grade B | Grade C | Grade D
Discontinuity
Inch Inch Inch Inch
1/4 3/4 |1/4 3/4 {1/4 3/4 |1/4 3/4
Gas holes None T 1 3 2 4 4
Microshrinkage (feathery) None T 1 T g T 7
Microshrinkage (sponge) None 1 1 3 4 7 8
Foreigh material (less dense
material) None 2 2 3 3 )
Foreigh material (more dense
matefrial) None 1 1 2 2 3 3
Cracks| 1/ None None None None
Cold shuts 1/ None None None None
Surfacp irregularity 1/ Not to exceed drawing, tolerance
Core shift 1/ Not to exceed drawing: tolerance
APPLICABLE TO ALL THICKNESSES
Reacted sand inclusions 1 3 4 6
Gravitly segregation 1 2 3 4
Eutectfic segregation
(a) Migroshrinkage type None 4 5 6
(b) Pipe shrink type None None None 1/3 of
size on
plate
(c) Hot tear type None same as | same as |twice the
size on | size on | size on
plate plate plate
Oxide [Inclusions None 1/3 of 1/2 of same as
size on | size on | size on
plate plate plate
Eutectlic depletion
- Flow| 1ine None same as |twice the Any
size on | size on | length
plate plate 2/

No reference radiographic plates available.
No other types of discontinuities are allowed to be contained with it in an
area of like size to the reference radiographic plate.

ASTM E 155 Volume I and II reference radiograph numbers.
For feature sizes greater than 2 inches, the 3/4 inch reference radio-

graphic plates may be used.

See table 5 for additional

notes that apply to this table.
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TABLE 8. Maximum permissible radiographic severity levels for discontinuities

. 5/ 6/

in investment steel castings 1 in. (25.4 mm) wall or less per ASTM E 192
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TABLE 9. Maximum permissible radiographic severity levels for discontinuities
in heavy walled steel castings 2 - 4.5 in. (51 - 114 mm) per ASTM E 186.
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