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1. SCOPE:
1.1 Form:

This specification and its supplementary detail specifications cover radiographic film and paper in the
form of cut sheet or rolls.

1.2 Application:

These produd
images of pa

1.3 Classification

Radiographic

product is delined by radiographic characteristics. An example\is shown in 8.2. Th

covered by e

2. APPLICABLE I
The following p
issue of SAE p
effect on the dg
2.1 SAE Publicat
Available fron
AMS 3608 R
AMS 5044 {
AMS 504 {

2.2 ASTM Public

ts, but usage is not limited to such applications.

film and paper shall be as specified in the applicable detail specificati
hch detail specification appears as part of thetitle.

DOCUMENTS:

ublications form a part of this specification to the extent specified herg
Iblications shall apply. The applicable issue of other publications shall
te of the purchase order.

ons:

N SAE, 400 Commeonwealth Drive, Warrendale, PA 15096-0001.
Plastic Sheet, Methyl Methacrylate, General Purpose

bteel Sheet.and Strip, 0.15 Carbon, maximum, Half Hard Temper

bteel Sheet and Strip, 0.25 Carbon, maximum, Hard Temper

BtioNS:

ts have been used typically for recording, for permanent record,he radiographic

bn, wherein each
e product

in. The latest
be the issue in

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM E 94
ASTM E 142

Radiographic Testing
Controlling Quality of Radiographic Testing

ASTM E 1079 Calibration of Transmission Densitometers

ASTM F 288

Tungsten Wire for Electron Devices and Lamps
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2.3

24

3. TECHNICAL REQUIREMENTS:

U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-STD-453 Inspection, Radiographic
MIL-STD-2073-1 DOD Materiel, Procedures for Development and Application of Packaging

Dnnll Hrements

ANSI Publications:
Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ANSI PH2.8 | Sensitometry of Industrial X-Ray Films for Energies upyto 3 Million El¢ctron Volts

3.1 Detail Specifications:
The requiremients for a specific product shall consist of all requirements specified hgerein in addition
to requirements specified in the applicable detail gpecification. In case of conflict between
requirements|of this basic specification and the-applicable detail specification, requ|rements of the
detail specifigation shall govern.

3.2 Material:

3.2.1 Film:

3.2.1.1 Film Basaq: Shall be polyester or other transparent material known in the industry as "safety film

3.2.1.2 Thickness: Shdll be as specified in the applicable detail specification.

and shall pe clear orslightly color-tinted.

3.2.1.3 Optica| D :ncif\]/' Shall be as cpnr‘ifind inthe applir‘nhln detail cpnr‘ifir\afinn, detemined in

accordance with 4.5.1.

3.2.2 Paper:

3.2.2.1 Paper Base: Composition of the paper shall be optional with the manufacturer and shall be

essentially white.

3.2.2.2 Thickness: Shall be as specified in the applicable detail specification.

3.2.2.3 Reflection Density: Shall be as specified in the applicable detail specification, determined in

accordance with 4.5.1.
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3.2.3 Emulsion Coating: Shall be a silver-bearing emulsion of composition optional with the

3.231

3.2.3.2

3.3 Radiographic|Properties:

manufacturer and consistent with requirements specified herein and in the applicable detail
specification.

Thickness: Shall be optional with the manufacturer.

Adhesion: There shall be no delamination of the emulsion from the base material at any time up
to 12 months storage of unexposed film or paper. The product shall withstand handling,
processi g, examination _and storage inaccardance with manufacturer's recammendations for

up to five fyears from exposure date with no delamination of emulsion from the jase material.

3.3.1 Gradient: The product shall exhibit gradient or contrast values as spegified in the ppplicable detail

I3.3.2

3.3.3

3.3.4 Response tp Radiographic Exposure:

3.34.1

3.3.4.2

specification, determined in accordance with 4.5.2.

Resolution:[The product shall exhibit resolution values as spgcified in the applicable detail
specification, determined in accordance with 4.5.3.

Radiographlic Quality Level: Shall be such that a product supplied to this specificgtion and the
applicable detail specification, exposed, and processed in accordance with manufacturer's
recommendations, shall yield radiographs of atdeast 2-2T sensitivity as defined apd determined in
accordanceg with ASTM E 94 and ASTM E 142.

Film: The[manufacturer shall determine for each product the speed of response] to radiation
exposurelat two of the four energy levels specified in ANSI PH2.8, one level being 100 kV X-rays
with no lepd screen. Therspeed shall be expressed as the reciprocal of the exposure in
roentgeng (C/kg) required to produce a density of 2.0 H&D units, +0.1, -0, abovg the base and
fog density (net density’ of 2.0) under the standard conditions of exposure and grocessing
specified jn ANSKRH2.8. The speed of response and the description of the filtdrs used shall be
reported ih the preproduction test data submitted in accordance with 4 4.1. When requested film
speed at
reported ik

Paper: The manufacturer shall determine for each product the speed of response to radiation
exposure at two of the four energy levels specified in ANSI PH2.8, one level being 100 kV
X-rays using fluorescent screens of a prescribed type, the other using appropriate lead screens.
The speed shall be expressed as the reciprocal of the exposure in roentgens (C/kg) required to
produce a reflection density of 0.8 H&D units, +0.5, -0, above the fog density (net density of 0.8)
under the standard exposure conditions specified in ANSI PH2.8 and processing in accordance
with manufacturer's recommendations. The speed of response and the description of the filters
and screens used shall be reported in the preproduction test data submitted in accordance with
4.4.1. When requested, paper speed at a net density of 0.8 H&D units, determined in
accordance with ANSI PH2.8, shall be reported in reciprocal roentgens (reciprocal C/kg) for each
lot or emulsion humber.
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3.4 Quality:

The product, as received by purchaser, shall be uniform in quality and condition, clean, unexposed,
and free from foreign materials and from imperfections detrimental to usage of the product.

3.5 Sizes and Tol

erances:

3.5.1 Sheet: Shall be of the size ordered, +0.06, -0.04 inch (+1.5, -1.0 mm).

3.5.2 Rolls: Shall
1.0 mm). L

4. QUALITY ASS
4.1 Responsibility
The vendor o

performing al
confirmatory

this specification.

4.2 Classification

4.2.1 Acceptancs

shall be pefformed on each lot.

4.2.2 Periodic Te
performed §
purchaser.

4.2.3 Preproducti

material an
confirmator

be of the width and length ordered. Width tolerance shall be +0.063
ength tolerance shall be +1.0 inch (+25 mm), -0.

JRANCE PROVISIONS:
for Inspection:

f the product shall supply all samples for vendor's'tests and shall be re
required tests. Purchaser reserves the right:to sample and to perfory
esting deemed necessary to ensure that the product conforms to the
of Tests:

Tests: Tests for response to radiographic exposure (3.3.4) are accep

bts: Tests for gradient (3.3.1) and resolution (3.3.2) are periodic tests ¢
it a frequency selected by the vendor unless frequency of testing is sf

l/or proeessing requires reapproval as in 4.4.2, and when purchaser ¢
y testing to be required.

D.04 inch (+1.5, -

psponsible for
h any
requirements of

ance tests and

ind shall be
ecified by

on Tests: Tests for all technical requirements are preproduction tests and shall be
performed prior to er.on the first-article shipment of a product to a purchaser, whe

n a change in
eems

4.2.3.1 Fordirect U.S. Military procurement, substantiating test data and, when requested,
preproduction test material shall be submitted to the cognizant agency as directed by the

procuring

activity, contracting officer, or request for procurement.

4.3 Sampling and Testing:

Shall be as follows:

4.3.1 Acceptance Tests: Sufficient product shall be taken at random from each lot to perform all required
tests; a lot shall be all product produced in a single production run from the same batches of raw
materials under the same fixed conditions and presented for manufacturer's inspection at one time.
A lot is usually identified with an emulsion number.

-5-
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4.3.2 Periodic and Preproduction Tests: As agreed upon by purchaser and manufacturer.

4.4 Approval:

4.4.1 Sample product shall be approved by purchaser before product for production use is supplied,
unless such approval be waived. Results of tests on production product shall be essentially
equivalent to those on the approved sample.

4.4.2 Vendor sh i i i of inspection on
production
necessary o make any change in ingredients, in type of processing, or in manufacturing

procedures
and/or proc

procedure ghall not be shipped prior to receipt of approval.

45 Test Methods

45.1 Optical and

roduct which are essentially the same as those used on the approved sample. If

essing and, when requested, sample product. Production product ma

Reflection Density:

vendor shall submit for reapproval a statement of the proposed ehandes in ingredients

le by the revised

45.1.1 Specimer Preparation: Specimens of suitable size-for density determination, byt not less than 4

inches (1
unexpose
processin

be sent tHrough the processor.

45.1.2 Optical D

densitometer, calibrated in accordance with ASTM E 1079, accurate to £0.02 H
densitométer, of the optical.comparison type shall not be used for this determin

45.1.3 Reflection
gray-scalg
for each t

4.5.2 Gradient Dg

D2 mm) square, shall be prepared from film or paper product samples

g procedure. If roller transport pro¢essing is used, the sample unexpo

pnsity of Film: The density, of the developed specimens shall be deter

Density of Paper: The density of the developed specimens shall be d
b visual comparator or a reflection densitometer, with not less than thre
bst.

btermination:

known to be

d to X-ray or visible light by subjecting the unexposed product to all steps of the

ed product shall

ined on a
D units. A
htion.

etermined on a
e determinations

4,5.2.1 Gradient shall be determined by plotting the net densities resulting from a series of exposures
not exceeding ./2 increments in accordance with ANSI PH2.8 using 100 kV X-ray. The resultant
radiograph shall be processed in accordance with ANSI PH2.8. The net density for each
exposure shall be the average of five readings, expressed to two decimal places of accuracy,
using a densitometer that has been calibrated prior to each series of determinations by the use of
a properly approved comparison strip having densities depicted to two decimal places of
accuracy (See 8.3.2). A densitometer of the optical comparison type shall not be used for this
determination. The average net density for each exposure shall be plotted essentially as shown
in Figure 1, except that the abscissa scale would be the exposure in units of Log E (./2).
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4.5.2.2 An alternate procedure would be essentially the same as specified in 4.5.2.1, except that the film
or paper sample for each exposure shall be not less than 4 inches (102 mm) square, exposed at
100 kV in a series of at least five exposures, in accordance with the standard testing condition
specified in ANSI PH2.8, and consisting of a basic exposure, E, with subsequent doubling and
redoubling of this exposure without changing the energy level, such that the series may be
described as E, 2E, 4E, 8E, and 16E (See 8.3.3). The five radiographs shall be processed in
accordance with ANSI PH2.8 at the same time if manual processing is used, or in direct,

pledsequeun&iml&ﬂanspan@mc&mg&used.lh&mﬂa&ueﬁd
radiograph shall be the average of five readings of the same accuracy and confrols specified in

uninterru

452.1. T
with each
to show th
each resy
4.5.2.3 Film Expd
of net der
determing
net densit

4.5.2.3.1 Eitherth
the hig

betwee
Additior]
adequa

4.5.2.4 Paper Ex
region of
determing
net densit
of the pap
may be e
defined in

e
the nexldensity value exceeds the limitation of the densitometer (over 4.0), u

he average net density for each exposure shall be plotted on square r
doubling of the exposure value plotted three lines to the right'on‘the &
e resulting difference in density when the log relative exposute is incrg
Iting net density plotted on the ordinate (See Figure 1).

sures: Shall be selected so that the resulting charadeteristic curve des
sities from less than 1.5 to more than 3.5 H&D wunits. The gradient sh
d by the slope of the line connecting the points.D1 = 1.5 and D2 = 3.5
y range by the exposure units on the abscissa.

e net density for film, Dy, or the Image Quality Indicator (IQIl), D\q;, may
st density value that can be read. @n the densitometer is less than 3.4

2.0 and 3.0 H&D units to detetmine the gradient and report the meth
al exposures at intermediate Settings as shown in 8.3.3 may be used
e points for gradient deteésmination over the full range.

bosures: Shall be setected so that the resulting characterization curve
net densities from;less than 0.4 to more than 1.2 H&D units. The grad
d by the slopé.of the line connecting the points D1 = 0.4 and D2 = 1.2
y range by(the exposure units on the abscissa. As the gradient, resol

ensity for each

Iled graph paper

bscissa in order
ased by 0.3, and

Cribes the region
all then be
, by dividing the

be used. When
b H&D units, and
5e the slope

od used.

to obtain

describes the

ent shall then be
, by dividing the
[Iition, and speed

ers are-greatly influenced by the fluorescent screens with which they

thedtest data.

re exposed, they

aluated under the most favorable conditions and the type of screen used shall be

4525
in4.5.2.1

shall be the referee.

In case of dispute between purchaser and manufacturer, the "step-wedge" procedure described

4.5.3 Resolution Determination: Resolution, defined as pictorial response to show small details in a
radiograph when sufficient contrast is present, shall be determined by the use of a 3-wire-size

image quality indicator (IQI) essentially as described in Figure 2. Place the 1QIl in contact with the
film or paper cassette during exposure; this exposure may be combined with exposure for gradient
determination if desired. Observations shall be made on radiographs exhibiting density over the
image quality indicator, D,q;, of 2.0 H&D units or greater, using 3X magnification by a viewer
meeting the visual acuity requirements of MIL-STD-453. See 8.4 for an example of such a
determination.
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4.6

4.7

5. PREPARATION

5.1

5.2

521

5.2.2

5.2.3

Reports:

When requested by purchaser, the manufacturer of the product shall furnish with each shipment a
report showing the results of tests to determine conformance to the acceptance or periodic test
requirements, as specified in the request, and stating that the product conforms to the other technical
requirements. This report shall include AMS 7295B and the applicable detail specification number
and their revision letters, if any, manufacturer's product identification, size or part number, emulsion

or lot number

, shelf life expiration date, film speed, and quantity.

Resampling 2

If any specim
product may
nonconformir
be cause for

Identification:

Each sheet o
edge with chg
be visible afte
notched edge
manufacturer
the radiograp|

Packaging:

Sheets of th
from expos

nd Retesting :

en used in the above tests fails to meet the specified requirements, di
e based on the results of testing three additional specimensfor each
g specimen. Failure of any retest specimen to meet the specified req
ejection of the product represented. Results of all tests shall be repo

| FOR DELIVERY:

iracters of such size as to be clearly’legible and in a manner that the i
r processing. Alternatively, the manufacturer may apply a code of pu
s, or other symbols within a 0:125-inch (3.18-mm) wide edge area to

s product identification; sueh*symbols shall not be altered or obliteraté
h.

e same size shall be packaged in units of 25, 100, or as ordered, adec
ire to light©Fdamage from moisture and normal handling. Individual p

sposition of the
original
Lirements shall
ted.

roll shall be identified with the manufacturer's product identification, gpplied along one

dentification will
hched holes,
pstablish the
bd in processing

uately protected
pckages shall be

identified o the outside wrapper with the manufacturer's product identification, emulsion or lot

number, an
processing

1 shelf life expiration data. When specified by purchaser, handling pr¢
nstructions (or reference thereto), and any special notices shall be en

cedures,
closed with the

package.

Rolls shall be individually packaged and shall be protected and identified as in 5.2.1.

Individual packages shall be packed in exterior shipping containers in accordance with commercial
practice and in compliance with applicable rules and regulations pertaining to the handling,
packaging, and transportation of the product to ensure carrier acceptance and safe delivery.
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5.2.4 Each exterior shipping container shall be legibly marked with not less than the following information
such that the markings will not smear or be obliterated during normal handling and use:

5.2.5 For direct U.S. Military procurement, packaging shall be in accordance with MIL-§
Commercial Level, unless Level A is specified in the request for precurement.
6. ACKNOWLEDGMENT:

8.

8.1

8.2

RADIOGRAPHIC *, * - * (*enter appropriate code from applicable detail specification)

AMS 7295/

*_ (*enter appropriate code from applicable detail specification)

MANUFACTURER'S IDENTIFICATION
LOT OR EMULSION NUMBER

QUANTITY

SHELF LIFE EXPIRATION DATE

WARNING$ REGARDING STORAGE IN HEAT OR PENETRATING RADIATION

SPECIAL MARKINGS

A vendor shall
their revision le

REJECTIONS:

Product not cor
authorized by p

NOTES:
The change |
where technig
specification.

specification.

Classification

forming to this specification and'the applicable detail specification, or
urchaser, will be subject totejection.

ar (1) located in the left margin is for the convenience of the user in |

System:

mention this specification number and the applicable detail specificatig
tters, if any, in all quotations and when aeknowledging purchase ordef

al revisions, not editorial changes, have been made to the previous ig
An (R) syfmbol to the left of the document title indicates a complete rg

bTD-2073-1,

n number and
S.

to modifications

Dcating areas
sue of this
bvision of the

The classification system used to identify each detail specification is shown by the following example

of the second

Example: 5 -

line of the title:

Gradient or contrast, 5.0 or more (See 3.1.1)

80
T—— Resolution, 80 or more lines per mm (See 3.3.2)
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8.3 Gradient Determination:

8.3.1

8.3.2

8.3.3

8.3.4

8.4 Resolution D

8.4.1 To verify that a product meets-the resolution requirements, such as 5 - 80, as indi

In the gradient or contrast determination, 4.5.2, while any convenient source of radiation may be
used, the selected energy level (kV) must not be changed from one exposure to the next. There is
no evidence to suggest that the shape of the characteristic curve is influenced significantly by the
energy level. The use of a moderately low energy level, such as 100 kV, enables the exposure
times to be long enough for accurate timing. If a higher level is selected, it may be well to use a
longer focal distance to keep the shortest times at reasonable values. In the case of negative film
or paper, the resultant slope will always be positive.

A density s]rip identified as "NIST SRM-1001," available from the National InstitutL for Standards

and Technglogy (NIST), Office of Reference Materials, Washington, DC 20234, has been
successfully used to calibrate a densitometer as required in 4.5.2.

The following exposure parameters have been used in producing satisfactory radjographs:
Energy Level: 100 kV

Source to Hilm Distance: 2 meters

Exposure: [See Table 1

Although the five exposures will establish a curve, the-13 to 18 exposures produced by the step-

wedge proc
over the 1.5
establish pg
result in an

applicable ¢

Expose an
paper cass§

Expose at ]

edure gives a more accurate curve, and thus a more accurate determir
to 3.5 H&D unit portion of the curve’ Intermediate exposures may be
ints between 3.5 and 4.0 net density for gradient determination, as ex
inaccurate designation.

btermination Example:

etail specification, the following procedure could be used.

mage quality-indicator as described in Figure 2, with the IQI in contac
pite.

00.KV at such a distance 3.3 to 6.6 feet (1 to 2 m) that the focal spot §

ation of gradient

necessary to

trapolation may

cated in the

I with the film or

ize would be of

..... -t

no real con
sufficient to

Ao ratdhac—maatian—al PI -
Cqucu\.c, G.VUIUIIIU LLILAYAYA AN} uullllu aiIc UI\PUQUIC.

produce a net density over the IQI of 2.0 H&D units or greater.

Fhetength-ofexpostire should be

Follow ANSI PH2.8 for conditions of exposure and processing, and process in a manner that is
conducive to fine grain.

Observe the completed radiograph with 3X magnification by a viewer meeting the visual acuity
requirements of MIL-STD-453.

On each axis of the image quality indicator, three wires should be visible. Their diameters are

0.002 inch (0.05 mm) corresponding to 20 lines per mm, 0.001 inch (0.025 mm) corresponding to
40 lines per mm, and 0.0005 inch (0.013 mm) corresponding to 80 lines per mm. Perceptibility of
the finest wire establishes the inherent resolving power of the product.

-10 -
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8.4.2 Animage quality indicator identified as "IQI No. 3" is in use in industry, which has the same wire
sizes and face sheet thickness as in Figure 2, but also contains six lead balls of the following
diameters, 0.002, 0.004, 0.006, 0.008, 0.010, and 0.015 inch, £0.0002 (0.005, 0.10, 0.15, 0.20,
0.25, and 0.38 mm + 0.005). This IQIl may be used interchangeably with IQI No. 1 shown in
Figure 2.

8.5 For direct U.S. Military procurement, purchase documents should specify not less than the following:

Title, number and date of applicable detail specification including the identification code from the

second line|of the title
Size of sheet|or roll desired
Quantity of pfoduct desired
Level A packaging, if required (See 5.2.5).

8.6 Products megting the requirements of this specification have been c¢lassified under|Federal Supply
Classification| (FSC) 6750.

8.7 Key Words:

Silver bearing emulsion

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "K"

-11 -
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