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● ❉
MILITARY SPECIFICATION

X-RAY SYSTEM

1. SCOPE

1.1 This specification covers the quality assurance provisions
for the assembling, testintz,and PrePaFatlon for delivery 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. This apparatus is 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
invitation for bids, form a part
extent specified herein:

SPECIFICATIONS

FEDERAL

the issue in effect on date of
of this specification to the

QQ-L-2ol - Lead, Sheet.

STANDARDS

FEDERAL

FED-STD-83

MILITARY

MIL-STD-105

X-ray Tube Focal Spot, Method of
Measurement.

Sampling Procedures and Tables for
Inspection by Attributes.

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

m- “a I
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DFiAWINGS

PICATINNY ARSENAL

9221441 -

9221442 -

9221443 -

9221444 -

9221452 -

9221480 -

9221481 -

9221491 -

9221492 -

9234892 -

9234893 -

9234895 -

9234900 -

Control Panel Assembly,

X-ray-”Head Assembiy.

Packing Case Assembly,

Packing Case Assembly,

X-ray System.

Cable Assembly, Power.

Cable Assembly, X-ray.

Case, Packing.

Case, Packing.

Scale.

Ring, Centering.

Adapter.

Control Panel.

X-ray Head.

Centering and Measuring Device.

Copies of specifications, standards, drawings, and publications
required by the contractors in connection with specific procure-
ment functions should be obtained from the ‘orocurimz activitv or
as directed by the contracting officer.

3. REQUIREME~S

3.1 ~.- Materials shall conform to appli-
cable specifications and drawings. Each component shall conform
to all dimensions and tests speclfled on the component drawing.
The contractor shall have available verifiable proof (i.e.,
ob.lectlveevidence. See 6.2) that msterials and components were
fabricated, inmected, and tested under controllable conditions
as set forth in the contractor’s quality control or inspection
procedures.

3.2 ~. - 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 applicable speci-
fications to the extent specified on the drawing and herein. For
purposes of this specification, the term “x-ray system” shall

2,
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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 9221fi52).

3.3 m! *Y~.- Requirements for the submission of
first article samples b

7
the contractor shall be as specified in

the contract (see 4.2.1 .

3.4 ~. - The x-ray systemlevoltage 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 is 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 milli-
amperes (ma). Testing shall be as specified in 4.4.1.

3.5 ~.- With the x-ray system operating at 300
kv. and 3 ma, the indirect radiation from the x-pay head assembly
shall be not greater than 0.020 roentgen per hour, except In the
direct beam, when measured at a maximum distance of 25 feet from
the head assembly. Testing shall be as ’specified in 4.4.2.

3.6 ~.- The x-ray system shall be capable of exposing,
on an x-ray negative, the 0.060 inch diameter holes in a 0.020
inch thick steel penetrameter when the x-ray system is operating
at 300 kv. Testing shall be as specified in 4.4.3.

3.7 ~.- The x-ray system shall be capable of ex osing
7an 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 specfffed in 4.4.4.

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

3.9 ~.- The maximum temperature rise of the x-ray
head assembly shall be not greater than 80°F. when the x-ray
system is 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 ~.- The x-ray system shall be capable of
withstanding a minimum voltage of 1250 volts, 6&cycle, alter-
nating current for a minimum period of 60 seoonds. There shall
be no evidence of dielectric breakdown or the inability to attain
and maintain the test potential. Testing shall be as specified
in 4.4.7.

)
3
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3.11 ,- The x-ray system shall be
capable of controlling the operation of .Chex-ray head assembly
when the control panel assembly is connected by a 25-foot length
of cable to the power source and the x-ray head assembly Is
connected by a 120-foot length of cable to the control panel 4
assembly. The x-ray system shall com ly with the requirements
of 3,4 when tested as specified in 4.t.8.

3.12 ~.- The x-ray system shall withstand
exposures to high temperatures of 155°: 5°F.,for a minimum period
of 4 hours, and 115° f 5°F.for a minimum period of 1 hour. The
relative humidity during the exposure at 115° shall be a minimum
of 85 percent. The x-ray s stem shall comply with the requlre-

8ments of 3.4 during the 115 F.exposure. Testing shall be as
specified in 4.4.9.

3.13 ~.- The x-r~y system shall withstand exposures
to low temperatures of -65° = 5 F.,for a minimum period of 12
hours, and O 3 5%. for a minimum period of 1 hour. The x-raxsystem shall comply with the requirements of 3.4 during the O F,
exposure. Testing shall be as specified in 4.4.10.

3.14 Al&jWde. - The x-ray system shall withstand a reduced
atmospheric pressure corresponding to a minimum altitude of
40,000 feet for a mlnlmum period of 4 hours. Afte~ 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.

3.15 ~.- All parts and accessories shall be constructed
and finished in a thoroughly workmanlike manner. Particular
attention shall be given 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 parts,
nor shall the parts be contaminated by the cleaning agents.

4. QUALITY ASSURANCE PROVISIONS

4.1 ~. - Unless otherwise specified
in the contract or purchase order, the supplier is responsible
for the performance of all inspection requirements as specified
herein. Except as otherwise specified in the contract or order,

u

the supplier may use his own or any other facllltles suitable for I
the performance of the Inspection requirements specified herein, ‘
unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the
specification where such Inspections are deemed necessary to assure
that supplies and services conform to prescribed requirements.

4

Downloaded from http://www.everyspec.com



. .

MIL-X-50282(MU)

● ‘1 4.2.1 ~,- When the contract requires first article
inspection, the contractor shall submit two consecutively pro-
ducedX-ray systems for firSt article testing to the testing
facility designated in the invitation for bids or request for
proposal.

b 4.2.2 and testi.n.to be n$XlgrL@ - The first article
inspection samples shall be inspected for the”defects specified
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 specified in 4.4. The x-ray systems shall be tested in
the order specified in Table I. If any x-ray system fails to
comply with the applicable requirements, the first article samples
shall be rejected. Prior to submitting the samples to the test-
ing facility designated (see 4.2.1), the contractor may perform
any nondestructive test listed in Table I (tests 1 through ~).
but in no event
be performed on

m

shall any destructive test (test 9 through 11)
the samples to be submitted.

1. Voltaue outuut 3.4
2.

-o t
) 2:

7$
8.
9.
10.
11.

Radia~lon - 3.7
Sensitivity 3.6
Focal spot size 3.8
Radiation leakage 3.5
Temperature rise 3.9
Remote-control operation 3.11
Dielectric strength 3.10
Altitude 3.14
High temperature 3.12
Low temperature 3.13

4.2.3 ~.- The inspection and testing specified
in 4.2.2 shall be accomplished with the use of the approved gages
and test equipment specified in 4.3.4.

4.3

4.3.1 ~,- A lot or batch, and its formation, size,
and presentation, are described in MIL-STD-105, Section 5. Accord-
ingly, a lot shall mean an inspection lot and a batch shall mean
an inspection batch for the purposes of this specification. The
manner In which each inspection lot or batch is to be presented
and identified by the contractor, shall be designated or approved
by the Government representative.

4.3.2 ~. - A samPle shall deselected
at random from each inspection lot in accordance with the ma or

~defect or the minor defect table as applicable (see Table II .

5
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Any defect found in the sample, selected for the major or minor
classification, shall reject the lot. Critical defects shall
require 100 percent inspection of all Items in the inspection lot. ●
If any critical defect is found In an item, the Item shall be
removed from the lot. The sequence of Inspections for the classi-
ficationof defects need not be followed so long as all the defect
inspections are performed.

4

ect T-

~SmP&S@2 ~~

1-25 10Q% Inspection 1-25 10@ InspectIon
26 - 30 25 26 - 30 25
31 - 35 27 31 - 35 26
36 - 40 30 36 - 40 27
41 - 45 41 - 45 28
46 - 50 $ 46 - 50 29
51 - 55 35 51 - 55 ;;
56 - 60
61 - 65

56 - 60
61 - 65 32

66 - 70
i

66 - To 33
71 - 75 71 - 75 34
76 - 85 42 76 - 85 35
86 - 95 43 86 - 95
96 - 110

$
g6 - 110 :;

111 - 130 111 - 130 38
131 - 156 48 131 - 156 39 9
4.3.2.1.00 ~.

4.3.2.1.01 X-ray~ QXJ144?J.

Critical:

Major:

101.
102.

Minor:

201.

202.

203.

None defined.

Location of mounting receptacle . . . . . . . . .Gage
Any component missing, damaged,or loose . . . . .Visual

Glyptal missing from mounting
receptacle screws . . . . . , . . . . . . . . . .Visual
Protective finish missing or
(including bare spot). . . .
Evidence of poor workmanship

5

Improper
. . Visual

{3;e”3115)”.”.”. . .Vlsual
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4“3”2”1”02 ~
Q??4%23 cov~

Critical: None defined.

Major:

101. Pitch diameter of thread, max. . . . . .. . . Gage
102. Location of bullet catch hole (4 holes) . . . Gage
103. Diameter of bullet catch hole, max (4 holes) .(lage
104. Inside diameter of ring, max. . . . . . . . . Gage

Minor:

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

4.3.2.1.03

-0 I Critical: None defined.

Major:

101. Pitch diameter
102. Pitch diameter

thread, max. .

Minor:

of metric thread, min.. . . . .Gage
of internal (longitudinal)
. . . . . . . . . . . . . . . .Oage

201. Protective finish missing or Improper . . . . Visual
202. Evidence of poor workmanship (see 3.15) . . . Visual

4“3”2’l”@ %&&?&&-
q? ?48a? covering a d- of

Critical: None defined.

Ma,jor:

101. Scale improperly

Minor:

‘o 201. Evidence of poor

)

altered . . . . . . . . . . .Visual

workmanship (see 3.15) . . . Visual

7
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Critical:

Major:

101.

Mincw:

201.

4.3.2.1.06

Critical:

Najor:

101.

102.

Minor:

201.

4.3.2.1.07

Critical:

Major:

101.
102.

Minor:

201.
202.

4.2.3.1.08

Critical:

MIL-x-50282(MLJ)
o~

Device ~ 92?+9001.

QeSk.ti . ...___. ...lk%i.d of &

None defined.

Any component missing, loose, damaged, or
improperly assembled . . . . . . . . . . Visual

Evidence of poor workmanship (see 3.15). .Visual

~.

Method of 1~

None defined.

Any component missing, loose, damaged, or
Improperly assembled . . . . . . . . . . Visual
Case damaged (including catches, handle,
and missing or improper nameplate . . . .Visual

Evidence of poor workmanship (see 3.15). Visual

Power (see @& ~77148~
X-rav see @&Z-.q7714.Ql!_

Defecti Method Df 1~

None defined.

Connector or plug terminals damaged . . .Visual
Cable insulation cut or damaged . . . . .Vlsual

Length, min . . . . . . . . . . . .. . .Gage
Evidence of poor workmanship (see 3.15). .Visual

d Of

None defined.

)
●8
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Major:

101.

Minor:

201.

4.3.2.1.09

~e~

Critical:

MaJor:

101.

102.

Minor:

201.

Objective evidence missing or unsatisfactory
that case conforms to drawing (see 6.2) . . . Visual

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

01 Pa~
?144

~~
v.

None defined.

Case damaged (including external hardware) . .Visual

Packing improperly positioned and bonded . . .Vlsual/
Manual

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

4.3:3..”,~ .- The contractor shall perform all Of
the t’estsspecified in this paragraph. ‘Thetests shall be per-
formed in the following sequence:

1. Voltage output
2.

Major
Radiation MaJor
Sensitivity

~; Focal spot size
Major
Major

5. Radiation leakage Minor
Remote-control operation Minor

;: Dielectric strength Minor

None of these tests is considered destructive, and eamples so
tested shall be returned to the lot.

4.3.3.1
9Pe 3.

system shall be subjected to these tests (see applicable para-
graph in 4.4). If any x-ray system faSls to-comply with the
applicable requirements, it shall be classified defective and be
removed from the lot.

9 .:

,.,

‘1

I
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4272.<.4. &diation leakaz e (see ?.5)
st=a.’ One
r 1 ouerw

qee

x-ray system shall be seiected from each 10C of 10 x-ray systems
produced, or portion thereof, and subjected to these tests (see
applicable paragraph in 4.4). If tne ~a~pl~ fails to ~~mply

with the applicable requirements, the lot shall be rejected.

h.3.4 ~~ - Inspection and testing
shall be performed with the acceptance inspection equipment,
operating instructions, and calibration instructions which shall
be supplied by the contractor, but shall be approved by the
Government representative authorized by the pnocuring agency
prior to use on the contract.

4.4 .Tf=st me~ .- The tolerances specified
herein are absolute with no allowance for test equipment inac-
curacy. The tolerances used by the manufacturer shall be equal
to the absolute tolerances less the accuracy tolerances of the
test equipment used. Unless otherwise spe~lf.led,the tests shall
be conducted at room temperature (800 t 20 F.)and at an input
voltage of 115 VAC.

4.4.1 ~. - The x-ray system shall be connected to
a 6&cycle variable-voltage source. Wi.t.hthe input voltage set
at 105 volts, vary the kilovoltage sele,:tor, on the control panel
assembly, to obtain 45 and 30C kv. on t>e kilovolt meter. With
the input voltage set at 130 volts, vary the kilovolt,ageselector,
on the control panel assembly, to obtain 45 and 300 kv. on the
kilovolt meter. With the input voltage set at 130 volts and the
x-ray head operating at 3G0 kv. and 3.0 ~a, retard the Input cur-
rent to the control panei. The x-ray system shall comply with the
reqtiirementsof 3.4 during this test,

4.4.2 ~- The x-ray system shall be set up for
operation at 300 kv. and 3.9 ma. A ie.zdsheet having minimum
dimensions of 8x12x+ inch, and conforming to QQ-L-201, Grade C,
shall be placed In the direct bea,o as close as possible to the
radiation source [the 12-inch dimension of the lead sheet shall
be bent to conform to the circumference of t!le x-ray head),
Measurements of radiation leakage shall be made by use of a
roentgenometer at a maximum distance of 25 feet from the x-ray
head assembly. The x-ra)=system shall comply with the require-
ments of 3.5 during this test.

4.4.3 .- ‘1’hex-ray system shall be set up for operation
at 300 kv. and 2.0 ma. P.medi.~umcarbon, cold rolled steel teat
plate shall be placed directly over the film cassette which 1s
loaded with Eastman Kodak, Type AA film. The test plate shall
have minimum dinensicns o? i&~+x2 ir~ches. The pene%rameter, speci-
fied in 3.6, shall be placed over the test plate, and the focal
distance from the test plate to the x-ray head assembly shall be
a minimum of 18 Inches, ~xposure time shall be as specified
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for the film type used. The x-ray system shall comply with the
requirementsof 3.6 during this test.

4.4.4 ~.- The quality and quantity of direct radiation
shall be determinedby the film measurementmethod using Eastman
Kodak,Type AA film. The film to be used shall be tested for the
combined density of the film base and fog, as developed. before

plate (as specified in u.t.~~~;a~;tb~x~;~~e~ ”~~~~~iy %~;s~he
exposure, and this densit

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 specified 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 2’%.
The density of the processed film shall be determinedby use of a
densitometerand shall be the average of five readings across the
portion of the film covered by the test plate. Gross H&D density
shall be the total density of the silver image, fog, and film
base. The x-ray system shall comply with the requirementsOf.3.7
during this test.

4.4.5 ~.- The focal spot size of the x-ray head
assembly shall be determinedby using the method specified in
FSD-STD-83. ‘Thex-ray head assembly shall comply with the require-
ment of 3.8 during this test.

4.4.6 ~- The x-ray system shall be set up for
operationat 300 kv. and operat:dat the duty cycle specified in
3.9 (3 minutes “ON”; 7 minutes 0~” for 4 hours). The hotljest
spot of the x-ray head aasembly 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-spotarea (as determined from pzevious
operations). The x-ray head assembly shall comply with the
requirements of 3.9 during this test.

4.4.7 ~.- The assembledx-ray system shall be
subjectedto the dielectrictest 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). .Duringthis
test, the line switch shall be in the “ON” position and the rela-
tlVe humidity shall not exceed SO percent. The x-ray system shall
comply with the requirements of 3.10 during this test.

4.4.8 ~ .- The x-raY system shall be
assembledwith the cables specifiedin 3.li, %d it shall be
tested fOr voltage output (see 4.4.1). The x-ray system ahal]
comply with the requirementsof 3.11 during this test.

4.4.9 ~.- The x-ray system shall be placed into
a test chamber, and the temperatureof the chamber shall be raised
to 1550F. The x-ray system shall remain at thi$ te~erature for

11

i
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a minimum period of q hours (at uncontrolled humidity). At the
end of this test ~eriori,the temperature of the chamber shall
be reduced to 115 F.,and the x-ray system shall remain at this

temperature fo~ a mini.mumperiod of 1 hour. The relative hulnidity
during the 115 F.exposureoshall be controlledat 85% minimum. At
the completion of the 115 F.exposure period, the x-ray system
shall comply with the requirements of 3.12.

4.4.10 The x-ray system shall be placed into
a test chamber and the temperature of the chamber shall be
lowered to ‘65dF. The x-ray system shall remain at this tempera-
ture for a minimum period of 12 hours. At the end of’this ~est
period, the temperature of the chamber shall be raised to O F.,
and the x-ray system i+hallremain at this temperature for a mini-
mum period of 1 hour. At the completion of the O°F.exposure
period, the x-ray system shall comply with the requirements of
3.13.

4.u.11 ALU.?d&. - The x-ray system shall be placed into an a~tl-
tude chamber, and the internal pressure of the chamber shall be
reduced to a pressure equivalent to an altitude of 40,000 feet
(5.54 inches Of mercurY 01’2.i’2pOunds per square inch). After
exposure to this pressure for a minimum period of 4 hours, the
pressure shall be increased to atmospheric pressure. The .x-ray
syst.em.shall comply with the requirements of 3.14 during this
test.

5. PREPARATIONFOR DEL17JERY

5.1 - Preservationjpackag-
ing, and packing shall be level A.

5.1.1 ‘~ - The x-ray s stem shall be packed and packaged
iin accordancewith dwg. 92214 3, 922144h, and.MIL-STD-1169(MO).

5.2 &@ij.ng. - Marking shall be in accordance wl.thI!IL-sTD-1169
(Mu).

6. NOTES

6.1 ~. - Procurement documents should specify the
title, number, ana date of this t!peciflcation.

6.2 ~ .- R?cords of contractors quality control
and inspections which can be ver~.fied.

Custodian: Preparirw Activity:

Army-MU Army - >TJ

Project No: 1195 - ).050
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