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MILITARY SPECIFICATION
X-RAY SYSTEM

1. SCOPE

1.1 This specification covers the guallty assurance provisions
for the assembling, testing, and preparatlon for delilvery for
one type of portable x~ray apparatus, having a 300 kilovolt
peak (KVP) rating, and which can be hand carried for general
field applications. Thls apparatus ls designated as x~ray
system and is operated from a 115-volt, 60-cycle, single~phase
power ‘source.

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of
invitation for bids, form a part of this specificatlion to the
extent specified herein:
SPECIFICATIONS
FEDERAL
QQ@-L~-201 - Lead, Sheet.
STANDARDS
FEDERAL

FED-STD-83 - X~ray Tube Focal Spot, Method of
Measurement.

MILITARY

MIL-STD-105 - Sampling Procedures and Tables for
Inspection by Attributes.

MIL-STD-1169(MU) - Packaging, Packing, and Marking
for Shipment of Inert Ammunition
Components.
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DRAWINGS .

PICATINNY ARSENAL

9221441 - Control Panel Assembly.

9221442 - X-ray Head Assembly.

92214843 - Packing Case Assembly, Control Panel, {

9221444 - Packing Case Assembly, X-ray Head.

g221452 - X-ray System.

9221480 - Cable Assembly, Power.

9221481 - Cable Assembly, X-ray.

9221491 - Case, Packing.

9221492 - Case, Packing.

9234892 - Scale,

9234833 - Ring, Centering.

9234895 - Adapter,

9234900 - Centering and Measuring Device. .
Coples of specifications, standards, drawings, and publications
requlred by the contractors 1n connection wlth speciflc procure-
ment functions should be obtained from the procuring activity or
as directed by the contractlng officer,.
3. REQUIREMENTS
3.1 Materdlals and components.- Materials shall conform to appli-
cable specifications and drawings., Each component shall conform
to all dimenslions and tests specified on the component drawing.
The contractor shall have avallable verifiable proof (1.e.,
obJective =vidence. See 6,2) that materials and components were
fabricated, lnspected, and tested under controllable conditions
as set forth in the contractor's gquallty control or lnspection

procedures.

3.2 Asgembly. - The X-“ray system shall comply with all require-

ments specified on drawing (dwg.) 9221452, with all requirements ”
specified herein, and with the requirements of applicablie speci-
fications to the extent specifled on the drawling and herein. For cm

purposes of this specification, the term "x-ray system" shall
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mean an assembly consisting of an x-ray head assembly, centering
and measuring device, control panel assembly, and connecting
cables (see dwg 9221552).

3,3 First article testing.- Requlrements for the submission of

first article samples by the contractor shall be as specified in
the contract (see 4,2,1}.

3.4 Y¥Ypltage output.- The x-ray system's voltage output shall be
capable of being varied from 45 to 300 kilovolts (kv), as measured
on the control panel kllovoltmeter, when the input voltage to the
control panel 1s set at 105 and 130 volts alternating current
(VAC). During this test, the input current shall not exceed 17
amperes With the x-ray system operating at 300 kv. and 3 mllli-
amperes (ma). Testing shall be as specifiled in 4.4.1.

3.5 Radiation leakage. - With the x-ray system operating at 300

.
kv. and 3 ma, th irect radlation from the x~ray head assembly
+.

a 1
shall be not greater than 0.020 roentgen per hour, except in the
direct beam, when measured at a maxlmum distance of 25 feet from
the head assembly., Testing shall be as specified in 4.4.2,

3.6 Sensitivity. - The x-ray system shall be capable of exposing,
on an x-ray negative, the 0.060 inch dilameter holes In a 0.020
inch thick steel penetrameter when the Xx-ray system 1s operating
at 300 kv. Testling shall be as specified in 4.4.3,

3.7 BRadiatiogn.- The x-ray system shall be capable of exposing

an X-ray negative with a gross Hurter and Driffield (H&D) density
of 2.0 minimum when the x-ray system is operating at 300 kv.
Testing shall be as specified in 4.4.4,

3.8 Focal spot size, - The focal spot size of the x-ray system
shall be not greater than 3.0 millimeters square. Testing shall
be as specifiled in 4.4.5, .

3.9 Temperature rise.- The maximum temperature rise of the x-ray
head assembly shall be not greater than 80°F, when the x-ray
system 1s operated at 300 kv. on a 30 percent duty cycle, of a
10-minute period, for a minimum time of 4 hours. Testing shall

be as specified in 4.,4.6,

3.10 Dielectrlc strength.- The x~ray system shall be capable of
withstanding a minimum voltage of 1250 volts, 60-cycle, alter-
nating current for a minimum periocd of 60 seconds. There shall
be no evlidence of dielectric breakdown or the 1nabllity to attain
and malntain the test potentiazl. Testing shall be as specified

in 4.,4.7.
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3.11 Bemote-control operatdon.- The x-ray system shall be
capable of controlling the operation of the Xx-ray head assembly
when the control panel assembly is connected by a 25-foot lengthn
of cable to the power source and the X-ray head assembly 1s
connected by a 120-foot length of cable to the control panel
assembly. The x-ray system shall comply wlth the requirements
of 3.4 when tested as specified in 4.£.8.

3.12 High temperature.- The x-ray system _shall withstand
exposures to high temperatures of 155°* 5°F, for a minimum period

of 4 hours, and 115° * 5°F for a minimum period of 1 hour. The
relative humlidity during the exposure at 115O shall be a minioum
of 85 percent. The x-ray sgstem shall comply with the require-
ments of 3.4 during the 115°F exposure. Testing shall be as
specified in 4.4.9,

3.13 Low temperature. - The X-rgy system shall withstand exposures
to low tempegatures of -65° * S5”F, for a minimum period of 12
hours, and O~ * 5CF for a minimum period of 1 hour. The x-ray
system shall comply with the requirements of 3.4 during the O°F
exposure, Testing shall be as specifiled in 4.4,10.

3.14 Altitude. - The x-ray system shall withstand a reduced
atmospheric pressure correspondlng to a minimum altitude of
40,000 feet for a minlmum period of 4 hours. After exposure to
this reduced pressure, the x~ray system shall comply with the
requirements of 3,9, Testing shall be as specified in 4.4.11,

2.15 Morkmanship.- All parts and accessories shall be constructed
and finished in a thoroughly workmanlike manner. Partlcular
attention shall be glven to neatness, marking, cleaning,and free-
dom of the parts from burrs and sharp edges, which may affect
performance or result in injury during handling. All parts shall
be free of chips, dirt, grease, rust, and other foreign material.
The cleaning method shall not be inJurious to any of the parsts,
nor shall the parts be contaminated by the cleaning agents,

4, QUALITY ASSURANCE PROVISIONS
4,1 BResponsihility for inspection.- Unless otherwlse specified

in the contract or purchase order, the supplier 1s responsible

for the performance of all inspection requirements as specified
herein, Except as otherwlse specified In the contract or order,
the supplier may use hils own or any other facilities sultable for
the performance of the inspectlon requirements specified herein,
unless disapproved by the Government. The Government reserves

the rignt to perform any of the inspectlons set forth 1n the
specification where such inspectilons are deemed necessary Lo assure
that supplies and services conform to prescribed requirements.

4.2 Pirst article inspectionp.

®
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4,2,1 Submplssion.- When the contract requires first article
inspectlion, the contractor shall submlt two consecutlvely pro-
duced X~ray systems for first article testing to the testing
facllity designated in the invitation for bids or regquest for
proposal.

4,2.2 Inspectlon and testing %o be perforped.- The first article
inspection samples shall be inspected for the defects specifiled

in 4.3.2.1.00, using inspection methods.contained therein, and
for all requirements of Section 3 (see Table I) using the test
methods specifiled in 4.4, The x-ray systems shall be tested 1n
the order specifiled in Table I. If any x-ray system falls to
comply with the applicable requirements, the first article samples
shall be rejected. Prior to submitting the samples to the test-
ing facllity designated (see 4.2.1), the contractor may perform
any nondestructive test listed in Table I (tests 1 through 8)

hut 4n no svant shall anv destructive test (test 9 through ll)
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be performed on the samples toc be submitted,
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4.2,3 Inspection equipment.- The inspection and testing speclfied
in 4.2.2 shall be accomplished with the use of the approved gages
and test equipment specifiled in 4.3.4,

4.3 Product acceptance lnspection.

4,3,1 Inspection lot.- A lct or batch, and its formation, size,
and presentation, are described in MIL-STD-105, Sectlon 5. Accord-
ingly, a lot shall mean an inspection lot and a batch shall wean
an lnspection batch for the purposes of this specificatlon. The
manner in whilch each inspection lot or batech 1s to be presented
and identified by the contractor, shall be deslignated or approved
by the Government representative.

4,3.2 Product inspection examination.- A sample shall be selected
at random from each inspection lot in accordance with the major
defect or the minor defect table as applicable (see Table II).




Downloaded from http://www.everyspec.com

MIL-X-50282( M)

Any defect found in the sample, selected for the major or minor
classification, shall reject the lot. Critical defects shall
require 100 percent lnspection of all iltems In the 1lnaspection lot,
If any crlitical deflect{ ls found in an litem, the item shall be
removed from the lot, The seguence of 1Inspectlons for the classi-
fication of defects need not be followed so long as all the defect
inspections are performed,

Table II
JMajor Defect Table ~Minor Defect Table
Lot Size Sample Slze Lot Size  _Sample Size
1 - 25 100% Inspection 1 - 25 100% Inspection
26 - 30 25 26 - 30 25
31 - 35 27 31 - 35 26
36 - 40 30 36 - 40 27
41 - 45 32 41 ~ 45 28
46 - 50 34 46 - 50 29
51 = 55 35 51 = 55 30
56 - 60 37 56 - 60 31
61 - 65 38 61 - 65 32
66 - 70 9 66 - 70 33
71 - 75 0 71 - 75 34
76 - 85 42 76 - 85 35
86 - 95 43 86 - 95 36
g6 - 110 44 96 - 110 37
111 - 130 46 111 - 130 38
131 - 156 48 131 - 156 39
4,3,2,1.00 (Classification pf defects.
4,3,2,1.01 X-ray Head Assembly (see dwg. 9221442},
Categories Defects Method of Inspection
Critical: None deflned.
Major:
101. Location of mounting receptacle . . . . . . . . .Gage
102. Any component missing, damaged,or loose , . . . .Visual
Minor
201, Glyptal missing from mounting
recepltacle screws . . s e e e e e e« s ¢ .« SVisual
202. Protective finish missing or 1mproper
{including bare spot). . . « . . Visual

203, Evidence of poor warkmanship (see 3. 15) « + « » JVisual

Th
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;o 4,3.2.1.,02 Ring, Centering (see dwg. 9234803  covering a detail
: of dwg. 9234300).
\ Categories Defects Method of Inspection .

Critical: None defined.

Ma jor:
101, Pitch diameter of thread, max. . . . . .. . . Gage
102. Location of bullet catech hole (4 holes) . . . Gage

103. Diameter of bullet catch hole, max (4 holes) .Gage
104, Inside diameter of ring, max. . . . . « . . . Gage

Minor:

201. Evidence of poor workmanshilp (see 3.15) e + « Visual

4,3.2.1.03 W

Lafegories DRefects Method of Inspection
) é j  Critical: None defined.
Ma jor:

101. Piteh dliameter of metric thread, min., . . . .Gage
102. Pitch diameter of internal (longltudinal)
thread, MEBX. . + « « + o« + o o o o + ¢ &« + « JQage
Minor:

éOl. Protective finish missing or improper . . .. Visual
202, Evidence of poor workmanship (see 3.15) . . . Visual

4.3.2.1.04 Scale (see dwg. 9234892 covering a detall of
mm’ -

Lategorles Defects Method of Inspecflion
Critlcal: None defilned,
Ma jor: |

101. Scale improperly altered . . . + « + « .+ + « JVisual
Minor: '

201, Evidence of poor workmanship (see 3,15) ., . . Visual

®
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.2.1.05% (Centering and Measuring Device {see dwg. 92345Q0].

Lad

4,
(ategories Defects. . . Mettiod of Inspection
Critical: None defilned,

Ma jor:

101. Any component milssing, locse, damaged, or
lmproperly assembled . . . . . . . . . . Visual

Minor:
201. Evidence of poor workmanship {see 3.15). .Visual

4,3,2,1.06 Control Panel Assembly (see dwg, 9221441).
Lategories Defects Method of Inspection
Critical: None defined.

101. Any component missing, loose, damaged, or
lmproperly assembled . . . ., . . . . . . Visual
102. Case damaged (including catches, handle,
and missing or improper nameplate . . . .Visual v

201. Evidence of poor workmanship (see 3.15), Visual

4,3.2.1.07 Cable Assembly, Power {see dwg. 9221480) and Cable
Assembly, X-ray (see dwg. 9221481).
Categorles Defects Method of Inspection
Critical: None defined,
Major:
101, Connector or plug terminals damaged . . .Visual
102. Cable insulation cut or damaged . . . . .Visual
Minor:
201, Length, min . . . . . . . . + « ¢« vo . . Gage
202, Evidence of poor workmanshlp {see 3.15). .Visual
4.2.3.1-08 MNMaoan Panlbrdne [ ana Awe 2951 a1 and O21 11]00\;

Categorleg Defects HMethod of Inspectlon

Critical: None defined.

) "
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101.

Minor:
201.
}4-3.2.1-®

Lategories

Critical:

Major:
101.
102.

Minor:
201 L]
4.3.3.;
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Objective evidence missing or unsatisfactory
that case conforms to drawing (see 6.2) . . . Visual

Evidence of poor workmanshlp (see 3.15) . . . Visual

Packing Case Assembly, Control Panel {see dwg.
9221443) and Packing Case Assembly, X-Ray Head
{see dwg. 92214441,

Defects Method of Inapectlon

None defined.

Case damaged (including external hardware) . .Visual

Packing improperly positioned and bonded . . .Visual/
Manual

Evidence of poor workmanship (see 3.15) . . . Visual

. = The contractor shall perform all of

Inspection testing
the tests specifled in this paragraph. The tests shall be per-
formed in the following sequence:

_Iest Test Classification
1. Voltage output MaJjor
2., Radiation Ma jor
3. Sensitivity Ma jor
4, TFoecal spot slze Ma jor
-5. Radiatlon leakage Minor
6. Remote-control operation Minor
7. Dilelectric strength Minor
None of these tests 1s considered destructive, and samples so
tested shall be returned to the lot.
4.3.3.1 -

. = Each x-ray

system shall be subjected to these tests (see applicable para-

graph in 4,

applicable

4), If any x-ray system fails to comply with the
requirements, it shall be classifled defective and be

removed from the lot.

9
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4.3,3.2 Radiation leakage (see 3,5) remote-control operation
Te h (see 3,10). One
x~ray system shalil be seiected from each lot of 10 Xx~ray systems
produced, or portion therecl, and subjected to these tests (see
applicable paragraph in 4.,4), 1If the sawple falls tc comply
with the applicable requirements, tne lot shall be rejected.

4,3.4 Acceptapce inspection equipmenk, -~ Inspection and testing
shall be performed with the acceptance lnspection eguipment,
operating instructions, and calibration instructions which shall
be suppllied by the contractor, but shall be approved by the
Government representative authorlzed by the procurling agency
prlor to use on the contract,.

4.4 Tegzt methods and procedures. - The tcierances specified
herein are absolute with no allowance for test equlpment 1lnac~
curacy. The tolerances used by the manufacturer shall be equal
to the absolute tolerances less the accuracy tolerances of the
test equipment used. Unless otherwige spegifled, the tests shall
be conducted at room temperature {80 * 20°F) and at an input
voltage of 115 VAC.

4,4.1 ¥Vopltage putput. - The x-ray system shall be connected to

a 60-cycle variable-voltage source, With the input voltage set

at 105 volts, vary the kllovoltage seiector, on the control panel
assembly, to obtain 45 and 30C kv. on the kilovolt meter. With
the input voltage set at 130 volts, vary the kilovoltage selector,
on the control panel assembly, to obftain 45 and 300 kv. on the
kilovolt meter. With the input voltage set at 130 volts and the
x-ray head operating at 300 kv. and 3.0 ma, record the 1nput cur-
rent to the control panel, The x-ray system shall comply with the
requirements of 3.4 during this test,

4.4,2 BRadiatlon leakage, - The x-ray system shall be set up for
operation at 300 kv, and 3.0 wa. A lead sheet having minimum
dimensions of 8xl2xi inch, and conforming to Q@-L-201, Grade C,
shall be placed 1n the direct beain as close as posslible to the
radiation source (the 12-inch dimension of the lead sheet shall
be bent to conform to the circumisrence of the x-ray nead),
Measurements of radlation leakage shall be made by use of a
roentgenometer at a maximum distance of 25 feet from the x-ray
head assembly. The x-ray system shall comply with the require-
ments of 5.5 during this test.

b.4.3 Sensitiviiy. - The x-ray system shall be set up for operation

at 300 kv, and 2.0 ma. A medlum carbon, cold relled steel test

plate shali be placed directly over the fllm cacsette which 1s

loaded with Eastman Kodak, Type AA {llm. The test plate shall

have minimum dimensicns of 10x4x2 inches, The penetrameter, speci-

fied in 3.6, shall be nlaced over the test plate, and the focal

distance from the test plate to the Xx-ray head assembly shall be .
a minirum of 18 inches, Exposure time shall be a= specified

16
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for the f1lm type used. The x-ray system shall comply with the
requirements of 3.6 during this test.

4.4 4% Radiation.- The quality and quantlty of direct radiation
shall be determined by the f1lm measurement method using Eastman
Kodak, Type AA film., The film to be used shall be tested for the
comblned density of the f1lm base and fog, as developed, before
exposure, and this density shall not exceed 0,20 HX¥D, A test
plate (as specified in 4.4,3) shall be placed directly over the
loaded film cassette, and the focal distance from the test plate
to the x-ray head assembly shall be a minimum of 18 inches. The
X~ray system shall be operated at 300 kv., and the exposure time
shall be as speclfied for the film type used., The exposed film
shall be processed in fresh Kodak developer, as specified.in the
film instructions, for a maximum period of 5 minutes at 68° * 2%p,
The denslty of the processed film shall be determined by use of a
denslometer and shall be the average of flve readings across the
pertion of the fllm covered by the test plate. Gross H&D denslty
shall be the total density of the silver image, fog, and film
base. The X~ray system shall comply with the requirements of 3.7
durlng this test.

4.4,5 Fopcal spot size.- The focal spot size of the x-ray head
assembly shall be determined by using the method specified in
FED-STD-83. 'The x-ray head assembly shall comply with the require-
ment of 3.8 durilng this test.

4.4.6 Temperature rise,- The x-ray system shall be set up for
operation at 300 kv. and operated at the duty cycle specified in
3.9 (3 minutes "ON"; 7 minutes "OFF" for 4 hours). The hottest
spot of the Xx-ray head assembly shall be measured by means of a
hand-held pyrometer or by use of a thermocouple fastened to the
x-ray head at the hottest-spot area (as determined from previous
operations). The x-ray head assembly shall comply with the
requirements of 3.9 during this test.

4.4.7 Dielectric strengih.- The assembled x-ray system shall be
subjected to the dilelectric test voltage, as specfied in 3.10,
between each of the two power prongs of the power cable (excluding
the third, or ground, prong) and the control panel case and the
x-ray head assembly case (for a total of 4 tests). .During this
test, the line switeh shall be 1n the "ON" position and the rela-
tive humidity shall not exceed 50 percent. The x~-ray system shall
comply with the requirements of 3.10 during this test,

4.4.8 Remote-control operation.- The x-ray system shall be
assembled with the cables specified in 3.11, and 1t shall be
tested for voltage output (see 4.4.1)}. The x-ray system shall
comply with the requirements of 3.11 during this test.

4.4.9 High temperature.- The x-ray system shall be placed into
a testochamber, and the temperature of the chamber shall be raised
to 155"F. The x-ray system shall remaln at this temperature for

il
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a minimum period of 4 hours (zt uncontrolled humidity). At the
end of thls test perlod, the temperature of the chamber shall

be reduced to 11%%k, and the x-ray system shall remain at this
temperature fog a minimum period of 1 hour., The relative humidity
durlng the 115 F exposure_shall be controlled at 85% minimum, At
the completion of the 115°F exposure perlod, the x-ray system
shall comply with the requirements of 3.12.

4.4.10 Low temperature. - The x-ray system shall be placed into

a test chamber(5 and the femperature of the chawber shall be
lowered to —-65°F. The x-ray system shall remain at thils tempera-
ture for a minimum perlod of 12 hourc. At the end of this gest
perlod, the temperature of the chamber shall be ralsed to Q°F.,
and the x~ray system shall remaln at this temperature for a mini-
mum period of 1 hour. At the completlon of the OPF. exposure
perlod, the x-ray system shall comply with the requirements of
3.13.

4.4.,11 Altltude.- The x-ray system shall be placed inteo an alti-
tude chamber, and the internal pressure of the chamber shall be
reduced to a pressure eguivalent te an altitude of 40,000 feet
(5.54 inches of mercury or 2.72 pounds per square inch), After
exposure to thils pressure for a minimum period of 4 hours, the
pressure shall be lnereasec to atomospheric pressure. The X-ray
system.shall comply with the requirements of 3.14 during this
test.

5. PREPARATION FOR DELIVERY

5.1 Ereservation, packaging, and pacKing.~ Preservatlon, packag-
ing, and packing shall be level A.

5.1.1 Lgvel A. - The x-ray sKstem shall be packed and packaged
in accordance with dwg. 9221443, 9221444, and MIL-STD-1169(M0).

?.2) Marking. - Marking shall be in accordance with MIL-STD-1169
MU).

6. NOTES

6.1 QOrdering data.~ Procurement documents should specify the
title, number, and date of this speciflication.

6.2 Qblective evidence.- Records of contractor's quality control
and 1nspections whlch can be verified,

Custodian: Preparing aActivity:
Army = MU Army ~ MU
Project No: 1195 - 2050

9
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SPECIFICATION ANALYSIS SHEET o ARToved o, 22.R255

INSTRUCTIONS: This sheet 1s to be filled out by personnel, either Government or contractor, involved in the
use of the specification in procurement of products for ultimate use by the Department of Defense. This sheet
is provided for obtaining information on the use of this specification which will insure that suitable products
can be procured with a minimum amount of delay and at the least cost. Comments and the return of this form
witl be appreciated. Fold on lines on reverse side, staple in corner, and send to preparing activity. Comments
and suggestions submitted on this form do not constitute or imply authorization to waive any portion of the

referenced document(s) or serve to amend contractual requirements,

SPECIFICATION

MIL-X-50282(MU), X-ray System

ORGANIZATION

CITY AND STATE CONTRACT NUMBE®R

MATERIAL PROCURED UNDER A
OIRECT GOVERNMENT CONTRACT SUBCONTRACT

1. HES;\NY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION iN PROCURE-
MENT USE?

A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATICOCNS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TCO RIGID

3. ISTRE SPECIFICATION RESTRICTIVE?

YES NG (1] Tyes't, in whar way?)

4. REMARKS fArrech any pertinent dala whick may be of use in improving thrs specification. If there are additional papers,
attach to iorm and piace both in an envelope addreased 1o preparing activitv:

SUEMITTED BY ‘Printed or {yped name and acrivity - Oplional) DATE
|
|
M FORW o 26 REFL_ACES EO'TION GF 1 OCT 64 wi-liC~ Mavy BE USEDS
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