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MILITARY SPECIFICATION
TORSIONMETER (FOR MEASUREMENT OF TORQUE DEFLECTION

OF PROPELLER PROPULSION SHAFTS OF NAVAL SHIPS)

1. SCOPE

1.1 This specification covers electromechanical torque metering equipment (torsionmeter)
for the mAngnrinn of the torsional deflection of a nnar1f\ed section of the nrnnp]lnr pro-

pulsion shaft used in Naval Ships. The equxpment essentxally a statxonary mounted sensing-

J.HQLCBCLOHS sys:am, l.b UdpdDLE UI uecermuu.ng an proces:ﬂ.ng IOl' su;cao;e u.xapla‘y f:he sTress
conditions of a rotating shaft,

2. APPLICABLE DOCUMENTS

ate of inv

2.1 The following documents of the issue in effect on 4 itation for bids or
2.1 The fcllowing documents of the issue in effect on date of invitaticen for bids or
request for proposal form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
QQ-A-601 - Aluminum Alloy Sand Castings.

MILITARY
MIL-T-27 - Transformer and Inductors {Audio Power and High Power Pulse).
MIL~S-901 - Shock Tests, H.I. (High-Impact); Shipboard Machinery, Equipment
and Systems Requirements for.
MIL-1-983 - Interior Communication Equipment, Naval Shipboard; Basic Design
Requirements For.

MYY. =Y. =16L)] - TamnhAalAdare TrnAirmatrAay T iahés TnAiratnr = Tiaht Hanoniome Amd
TiaaiT T ITCU L LampntiQers, JnCGicatsor Lignts, InGlcator ~MiYnL allsaily ana
Indicator - Light Lenses.

MIL-C-5015 - Connector, Electric, “AN® Type.

MIL-Q-9858 - Quality Program Requirements.

MIL-M-15071 - Manuals, Technical: Equipments and Systems Content Require-
ments For.

MIL-P-15137 - Provisioning Technical Documentation For Repair Parts For

Plamtrical nd Mas~ha 2 Neaeral fMasy
Electrical and Mechanical n\-;ua.ymcub {Naval Dlu.puucu.u Use).

MIL-M-16034 - Meters, Electric Indicating (Switchboard and Portable Types).

MIL-E-17555 - Electronic and Electrical Equipment, Accessories, and Repair
Parts: Packaging and Packing of.

MIL-5-23284 - Steel Forgings, Carbon and Alloy, For Shafts, Sleeves, Couplings,
and Stocks (Rudders and Diving Planes).

MIL-STD-167 - Mechanical Vibrations of Shipboard Equipment.
MIL~-STD-415 -~ Test Points and Test Facilities for Electronic Systems and
Associated Equipment neﬁ!nn Standard Por

ciated kRquaipment =Lancargc ror,

MIL-STD-454 - Standard General Requxrements For Electronlc Equipment.

MIL-STD=461 - Electromagnetic Interference Characteristics, Requirements For.

MIL-STD-462 - Electromagnetic Interference Characteristics, Measurements of.

MIL-STD-463 - Definitions and Systems of Units, Electromagnetic Interference
Technology.

MIL-STD-740 - Airborne and Structureborne Noise Measurements and Acceptance
Criteria of Shipboard Eguipment

ilerla <aipP20arQ nQulipmenc.

MIL-STD-831 - Test Reports, Preparation of.

FSC 6695
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DRAWINGS

MILITARY

za “e e am o e e Yeeow Plass 2 1 ape
RE-D2687575 - Connactor, Plug, Blectric Angle

RE-D2687576 - Connector, Plug, Electric Straight. )
RE-D2687577 - Connector, Receptacle Electric Wall Mounting,
RE-D2680780 - Clamp Support Assembly and Installation, Cable, Electrical

Connector.
RE-D2687700 - Connector, Plug, Electrical Angle 90°.
RE-D2687701 ~ Connector, Plug, Electrical Straight.
RE-D2687702 - Connector, Plug, Electrical, Cable Connecting.

(Copies of specifications, standards, drawings, and publications required by suppliers
in connection with specific procurement functions should be obtained from the procuring

AN Connectiion wWilnh 8peCilac procurement ITunctions snoulc He OLLtalhed procuring

activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specification to
the extent specified herein. Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.

AMDOYALL CANTEMY OR TESTING AND Am:\n'rnv o (AaCcmMY
ANMDRLWAN OVGCALLIE TUR doisnvo AVY lﬂ& NA&NIO \NJavsy
B26 - Aluminum Alloy Sand Castings

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pa, 15103.)

UNIFORM CLASSIFICATION COMMITTEE

P WP B T E-3 .

Uniform Freight Classification Rules

(Application for copies should be addressed to the Uniform Classification Committee,
202 Union Station, 516 West Jackson Boulevard, Chicago, Illinois 60606.)

_ {Technical society and technical association specifications and standards are generally
available for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

3. REQUIREMENTS
3.1 First article sample., Prior to beginning production, a sample shall successfully
pass the first articlie examination and tests specified in 4.2.

3.2 General requirements.

3.2.1 General description. This equipment shall provide a means for the measurement
nf tarana in tha shaftt af A chine nromilsion shaftina. One compnlete svastem comnrises the

(a) Sensor unit (signal detection)

(b) Control unit (signal processing, activating-conversion power and signal
distribution)

(c) Indicator (data display)

3.2.2 Description of principle. The torque is determined by accurately measuring the
twist {(angular defilection) of the rotating shaft. The technique to be employed in the
development and processing of the sensed signal is not necessarily restricted to a given
area. However, the method of signal sensing shall be achieved based on a physical law
which recognizes and treats the condition of the metal of the shaft being monitored as a
function of the stress imposed thereon.

3.3 General features. The equipment shall be in accordance with the following para-
graphs of MIL-I-983, In addition to the requirements specified herein. (Whenever a require-
ment of MIL-I-983 conflicts with a requirement in this specification, the requirement of
this specification shall govern.)

General requirements

Primary requirements

NAVSEC approval

Completeness of equipment
Omissions, mistakes, discrepancies
Changes and developments



Downloaded from http://www.everyspec.com

pDefinitions

Materialis

General

Substitution of (equal or superior) materials or parts
Fungus-inert materials

Flammable materials
Arc=resistant materials
Toxic materials

wood

Metals

Aluminum

Magnesium

Ferrous alloy
Nonferrous material {except aluminum)
Zinc

Springs (material)

Other metals

Plastics

Mechanical parts

Electrical insulating parts
Laminated thermosetting plastic
Molted thermosetting plastics
Thermoplastic materials

Painted plastics

Plastic identification plates

7]

- amars
Pials and transparent or t

Ceramics

Impregnating, embedding and encapsulating compounds
Glass

Lubricants and lubrication

Painting
. 9

Cleaning

Undercoats

Finish coats

Protection against corrosion

Corrosion resisting materials (see 3.3.13)
Corrosion resisting treatments

Selaction cf metals

Bolts, machine screws, studs and nuts
Parts - mechanical
Gaskets

For round dial windows
Dials and pointers

Dial sizes

Locking devices

Shaft locking devices

Lock washers

Washers

Bearings

Bearings; ball

Bearxnga, roller

Bearings, nlacvu“ﬁyp%
Bearings, noise tested
Parts, electrical

Use of nonstandard parts
Transients

Electron tubes

Electron tube or capacitor sockets
Capacitors

Variable resistors
Transformers and inductors
Input transformers

Relays

Sunchroe
syngcnres

Synchro electrical zero and equipment mechanical zero
Servo motors

Electrical tapes

Batteries

Dial illumination lamps

Switches

(%)

FUD I AVE ANU TRGD F AW
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Toggle switches
sensitive switches

Doad
Rotary switches

Power type switches

Push switches

Indicator lights and lampholders
Indicator lights

Lamphoiders {MIL-L-3661 applies)
Fuses

Fuseholders and fuse clips
Fuseholders

Fuse clips

Printed wiring

Features - mechanical

Enclosures - general (see 3.3.17)

Enclosurse - nnnnﬂﬂ'lh{lltv

Enclosure - degree of (see 3.3. 17)
Enclosure - mounting {see 3.3.17)
Universal mounting
Stand mounting
Panel moun Lill\j
Bulkhead mounting
stiffening grooves
Minimum sheet metal thicknesses (watertight enclosures)
Through bolting
Cable entrance
Ventilation
Size - Submarines

*hranAnA AAVlces

Head styles

Thread cutting screws

Flat head screws

Threads in aluminum

Thread prcject;cn

Threads in plastics

Rounded corners and edges

Tnternal subassembly protection
Drilled and tapped holes

Structural welding

Temperature and humidity

Extended storage

Accelerated life (see 3.3.12)

Shock, vzbration (see 3.3.1) and inclination
Shock and vibration mous ntings
Features - electrical

Overload protectlon

Primary pgwpr supply circuits

Power supply tolerances (see 3.3.16)
safety (personnel hazard)

Shielding and radio frequency noise reduction
Filters

Bonding

Ground potential and groundxng
Permanently installed equipment
Soldering

Electrical parts mounting
internal subassembly connectiocn
Electrical connectors (see 3.3.11)

Terminal boards

Mavmin
Terminals

Braided wire cable shielding
Mounting

Terminal and terminal board marking
Synchro connections and markings
Wiring

Hook-up wire

Transformer and inductance wire

Magnet wire and insulation

POy

Wi rlng arrangements
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Color coding

Dial {llumination

Electrical insulation
Limitations on use of classes

Ui mhantd stammnamatnwa (hat anné tammae
HAGRASET Temperature aft sSptt temper

insulation may be subjected
Material standards

Insulating electrical windings
Choice of varnish
Varnigh restrictions
Varnish treatment procedures

rances
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Miscellaneous requirements
Drawings - preliminary
Drawings - working
clarity and legibility

Schematic diagrams

Wiring diagram

Drawing list

Assembly drawings

Drawings - manufacturing

Bill of materials
interchangeability and standardization
Equipment standardization

Standard stock parts

Proprietary parts

Manuals (see 3,3.14.1)

Preliminary manuals

Manuals for developmental contracts
Repair parts

Special tools

Repair parts (electronic)
Designation and marking
Designation of parts

Item names and nomenclature
Workmanship

’ 3.3.1 Shock and vibration. The equipment shall satisfactorily withstand grade B, class

T Svrma A A EmonvAEnoa i th uTr_c nn1. vihwatbinn ftands suna T with wibhea AN A
I, Type A SACSCK in accorgance with Ml Y Visratidn tests, type I, wita vibration up <O

and including 40 Hz, table entitled "Vlbratory displacement of environmental vibration" of

MIL-STD~167. The indicator case shall be certified in accordance with grade B of MIL-5§-501
with a dummy load installed to represent the meter movement.

3.3.2 Airborne and structureborne noise. Airborne and structureborne noise require-
ments shall conftorm to MYL-STD-740. The alrborne acceptance criteria specxfled in MIL-STD-

740 nh:‘\ o mAadi €iad ae chnum in #ahla I. Mha ocewiimtnivrahame i vama tuyna 2 annls
Y adia O WMCGIL1e80 &5 Sa0Wn LN tapnie TR strudturedirne ;cgu4¢umcu»' TYpPe S uyyaaua

for all components of the torsionmeter equipment. The equipment shall be viewed as
“golidiy-mounted”.

] Table I - Airborne noise acceptance levels {(sound pressure levels).
! Torsionmeter Frequencies
components 37.5 75 150 300 | 600 1200 {2400 | 4800 sIiL
75 150 300 600 1200 | 2400 14800 9600 {Value
Sensor 90 85 80 80 75 75 ;75 75
Indicator !
control unit S 85 80 SIL Value requirement. 75 75 62

3.3.3 Reliabilityv. The reliability regquirement of 4.5.4 shall be comglied with for
11 omponents working simultaneously as a system during the verification testing of the

3.3.4 Burn-in. All components shall function as a simulated operational system when
tested as specified in 4.5.6.

(%]

Mk 9 o~ AT YD [~SalalR NS | 9] 1 1 1 e=ud A ik Py X - & AL e
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3.3.5 Magnatic permeabil;ty of components. The magnetic perncability level of sach
component, except ror cthose ﬂplebﬂLLUn. wnere the function of the components regquires the
use of magnetic material, shall receive particular attention during the design stage to
insure a lowest practical permeability.

3.3.6 Transformers. Transformers shall be in accordance with grade 4 or 5, class S
—f MTT _m_aa T TT X AT T hawa 13 axnactanse
of MIL=T=27, and shall have life axpectance X,

3.3.7 Semiconductor devices. Semiconductor devices shall be in accordance with re-
quirement 30 of MIL-STD-4

2.31.8 Test points. Test points; in accordance with MIL-STD-415,; conveniently located

"

to facilitate maintenance for checkout shall be provided for both the sensor and zontrol
units.

3.3.9 Electronic circuitry. The electrical/electronic circuit features of the control
unit shall be solid state and arranged on plug-in-boards to simplify corrective maintenance.
Accessory storage space shall be provided for one each of the associated circuit test ex-

e Adas banmda celi b hall be included with sach production contrel unit
TLSNaGer DOATGSs Walilh 8naii O anCaude th eagnh preocucticon con Ullax,.

3.3.10 Voltage transients. The equipment shall be designed such that no damage will
be sustained under any mode of operational switching of the equipment including "ON" and
“OFF", or with an input supply voltage as specified in 4.5.3.

3.3.11 Electrical connectors. Electrical connectors, recentacles and plugs shall be
a8 m e sed Al aemvie s e ~& wuTY _Omn_ALCA mem A Amm e ham bAbha At wsmena - MYY
LUallivCe Wi Ll LC\-IUJ-‘CIIICIAL AU OL Mldwu=oiv=2o% and UL vLan I.U I-ll: LC\]ULL‘:I"CII \.D UL Fll =™

Selection shall be from Drawings RE-D2687575, RE-D2687576, RE-D2687577, RE-D2680780,
RE-D2687700, RE-D2687701, and RE-D2687702.

3.3.12 Accelerated life. The equipment shall satisfactorily withstand the accelerategd
1i€n ¢no+ [anduvamma enarytiad {n 4 5§ §)
1ifs test {endurance specified in 4.,5.5),

3.3.13 Corrosion-resisting material. External hardware items such as nuts, screws,

bolts, and lock washers shall be of copper-nickel alioy.

3.3.14 Hardware. Except as otherwise spec:ified herein, hardware shall conform to
reguirement 12 of MIL-STD-454.

3.3.14.1 Service manual. Service manual unless otherwise specified, shail conform to
SR~ AL AL L
type I of MIL-M=-L1307/1.

3.3.15 Time meter. A four-digit rurning <ime meter shall ze installed in the enclosure
he equipment control unit enclosure. The device shall overate wh2never the eguipment is
cally excited for operation. The time meter shall prnovide accumulated hours of

3.3.16 Power sugglx tolerances. The system shall be electr:icaliy excited from a normal
power source of T15 volts, single phase, 65 Ez (plus or minus S vercent voltage and fra-
quency bus).

3.3.17 Enclosure-degree of. The degree of enclosure for the control unit shall be
watertight, dripprooi ior the indicator unit and dripproof oprotected for the sensor. Further
the electrical/electronic and wiring arrangements of the sens:r unit shall be impbregnated-
protected as necessary to insure long range protection from salt air ‘ambient conditions).
The enclosure for the control unit shall be fabricated of cast aluminum alloy conforming to
alloy 365, temper T6 of QQ-A-601 or alloy SG “UCA of ASTM B26. The control unit enclosure

ahall ha arvanmn~cad ‘nr +thraos nAint hulkhaad moune
8iassa O GQilaagedu T TAred PCLnNT JU.Aa8al T <

3.3.18 Electromagnetic interference characteristics. The el2ctromagnetic interference
characteristics of the equipment shall conform to the requr emente of MIL-STD-461, class IIB.
Terminology and test report format shall be as specified in MIL-STD-463 and MIL-STD-831
respactively.

a 2 10 a1 b ameab
JeJedT The B\iu&yul‘:llh Sndil ©O¥ Capav
X

1A
Fa =)
properties in propeller shafts that are fab

of I“EES‘\ii‘ii‘lg‘ changeés in the magne
ricated of s

3.3.20 The equipment shall be capable of resolving the torque in the shaft within
limits of full power torque as specified in 3.3.23.

3.3.21 Repeatability of readout data through the full range of the equipment measure-
ment shall be within limits of full power torque as specified in 3.3.23.
£

b
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3,3.22 The - sensor unit shall be of a toroidal arrxangement. Its a;iai lepgth{shell not
excead its respective propeller shaft diameter by 2/3 percent. The radius of its maximum

circumferential dimension shall not exceed the radius of its associated propeller shaft by
acproximately 12 inches Magnetostriction technigques shall be employed for signal detectioen/

GPPICRINELC Y << caes. fagnetestr.iciien ecin

development. No sliding contact, light responsxve or antenna transfer prinCiples will be

permit:ea for cransrerring of either s;gnai Or power quuixemcn;n.

3.3.23 Accuracg. The accuracy of the equipment, all components functioning as a torque
indicating system, shall be within plus or minus 1 percent when scale reading is between the
upper 30 percent of scale length and within plus or minus 5 percent when scale reading is

betwaen the lower 70 percent of scale length, when demonstrated on a digital voltmeter type
indicator. When demonstrated on a dial and pointer type indicator (MIL-M-16034) the

accuracy of the indicated reading shall be within plus or minus 3 percent and plus or minus

S percent for the 70-100 percent and 0-70 percent of scale respectively. Repeatability shall
be within plus or minus 0.2 percent when scale readings are between 70-100 percent of scale
length and ambhient temperature (75°F.). Repeatahility data for 0-70 percent of scale length

..... cur L SE A= N Y ~epeatadl 1ty rce 8sca.le

shall be recorded.

3.3.23.1 Zero torque readings for the system shall not shift more than 1l percent of
full torque over a one year period.

3.3.24 Calibration. The method of determining, setting and checking the torque
calibration sha e such as to demonstrate that the aystem is capable of measuring torgue

.................. as Lo cemonstirate Thatl Tae 3Y e capan’le uring

within the specified limits.

3.3.25 The control unit shall contain built-in alignment/circuit fault analyzing
features so as to enable periodic maintenance checking and general trouble shooting of
all components of the eguipment.

3.3.25.1 The contrel unit shall be arranged to drive simultanecusly up to five
indicator units while maintaining herein noted accuracy requirements. Also, it shall be
oes.\gnea anu GIIBDQEQ to remoceiy crive and aispiay on a qulcal vo.Lcmer.er read'nqs O!

actual torque data being developed by the torsionmeter equipment.

3.3.25.2 Onboard repair parts. Onboard repair parts shall be in accordance with
MIL-P-15137 (see 3 Ty One each of the production equipment power and signal circuit plug-
in AmwAd 211l

- nravidald €Ay aas chinecat+ +Avrcimnmatar {e)
AN 2C&8rXds sSnall provided for each ship-set torsicnmeter{s).

3.3.26 A standard Navy switchboard meter conforming to MIL-M-16034 {General Electric
Type DB 18 or equivalent) shall be used as the basic meter movement for the dial and pointer
type indicator.

3.3.26.1 A special meter face(s) shall be provided wherein the meter scale range will
i ahinae s £4 gd irm +ha nrAacsiirsaman &

infAarmabinn
in the precurement

mawlkad en aec +A nrAavida $ha Aver en
marsed S5C a8 o provige ase CIgue 1nIsImalign S5p

ha
be
documentation,

1298

e
ip-

3.3.26.2 The indicator shall be arranged for panel mounting and capable of being
remotely operated up to 1000 feet from the control unit.

3.3.26.3 The indicator (dial and pointer) shall be inherently accurate to within plus

ny minue 1 narcant Snecial nracantinne chall ha ineprnorated if necegsarv to limi+ or
Cr minus .1 percent. Speclal precauticns shall be inccorporated, 1 necgessary, o 2imit Of

restrict dial-face-pointer electro static effects.

3 3.27 shaft alterations. Physical alteration of the propeller shafting will not be

4. QUALITY ASSURANCE PROVISIONS

4.1 RespOnSlblIIEX for inspection. Unless otherwise specified in the contract or
purchase order, the suppiler 1s responsibie for the performance of ali inspection require-
ments as specified herein. Except as otherwise specified in the contract or order, the
supplier may use his own or any other facilities suitable for the performance of the inspec-
tion 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

1smah tmsnAmbtsAme awma Aanmad mamAamonwir ke Ao miies  misese Sam mwmA At mAn e £ e b ..—,..._—-L. A

Sucin 1nNsSpeCtilns are Geemed neclessary to assure :uyyi;c: and services CTOnidrm 1O prescrisea

requirements,

4.1.1 The supplier shall submit a proposed agenda covering the required first article
and quality conformance inspection and shall proceed with inspection only after such agenda
has been approved by the Naval Ship Engineering Center (NAVSEC).

-
4
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4.1.2 ualit program. The supplier shall provxde and maintain a quality program

accaptable Government for smupplies and services covered by this specification. The
quality program shall be in accordance with MIL-Q-9858 (see 6.1 and 6.4).

4.2 First article inspection. One equipment under the contract or ordgr shall be
subjected to the examination and tests specified in table II. The examination and tests
shall be performed in the order listed.

Table II - First article inspection
jRequirement Inspection
Inspection paragraph reference
General examination 3.3 MIL-I-983
Operatlng : 3.3.23 4,5.1
Supply line voltage and frequency variation 3.3 MIL=1=983
Electromagnetic interference characteristics 3.3.18 4,5,2
Airborne and structureborne noise 3.3.2 MIL-STD-740
Temperature and humidity 3.3 MIL-1-983
Inclination 3.3 MIL-I-983
Accelsratad life 2.3 4,5.8, 4.5,5.1
Dielectric strength and insulation
resistance 3.3 MIL-1I-583
Enclosure degree of 3.3, 3.3.17 MIL-I-983
Vibration 3.3, 3.3.1 4.5.7
shock 3.3.1 MIL-S-901

4.3 Sampling for quality conformance inspection.

4.3.1 nseectlon lot. All equlpment presented for
ntire tr

considered a 1o6t. The 10t may include the entire con
duction of any convenient time period.

delivery at one time shall be
ct

- ~as b I e .
actu quau\.z.t.y or it may be the pro=

4.3.2 Group A examination and tests. All equipment covered on the contract or order
shall be subjected to the group A examination and tescs specified in 4.4. The results of

ents ., Tailure to conform to this

aach tect shall bhe r-nmp:vorl withn =nnh\ fication requ

specification for any group A examination or test sha‘- be counted as a defect and the
equipment shali not be offered for delivery.

4.3.3 Sampling for group B tests. A sarple nurker cf ey ] s~all ke selectecd
from each inspection lot in accordance with table III and s : tie crour 2 tesig in
4.4. The results of each test shall be c0ﬂnared with svec : H- T clre~ents.  Faiiure
to conform to the specificaticn reguirements for an ' counted as a
defect and the equipment shall not be cffared nenoon-

e
be

mher cf such
s2

forming eguipments in any sample exceed: thg
shall be cause for rejection of the lct :e;resenteu by

Table II1 - Sampling for grour 2

L sy Tpipeuny 4 S TTTTS O Y Asimbom - AL am.icmmmmam i s mmem mmen £ el = e
wliwe s L ANl L wvi ’ U e L [N ll.UAL.,U-Al L. .A
equipments in equipments or
inspection lot in sample Accertance recLion number

5 and under
& to 20

~1 U0
1

SIS |

it

4.3.4 sampling for group C tests. Group T tests will " reguire: NAVCTUT when the
basic design of tne equipment or the material of a vital part na: uee nanged. une slete
equipment shall be selected and subjected to the group C tests i:sted in 4.4. The results
of each test shall be compared with specification requirements, Fa:lure to conform <o this
specification for any group C test shall be counted as a defect and the eguipment shall nct

be offered for delxvery.

4.4 Quaiity conformance inspection. The equipments selected in accordance with 4.3
shall be sub)ected to the examination and tests specified in table IV. Tests shall be
performed in the order listed,

(4]
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Table 1V - Quality conformance inspection.
T : 1
i Requirement i Inspection |
l Inspaection reference reference
| P
I arvu 2
l General examination 3.3 MIL-I-983
Operating 3.3.23 4.5.1
| Dielectric strength and insulation
; resistance 3.3 MIL-X-983
i Burn-in 3.3.4 4.5.6
Group B
’ Supply line voltage and frequency 3.3 MIL-I-983
i variation
Groug C
I Airbcrne and structureborne neoise 3,3.2 MIL-STD-740
! Temperature and humidity 3.3 MIL-I-983
{ Inclination 3.3 MIL-I-583
l Accelerated life 3.3 4,5.5, 4.5.5.1
Reliability 3.3.3 4.5.4, 4.5.4.1
Enclosure -~ degree of 3.3, 3.3.17 MIL-I-983 :
! Electromagnetic interference |
characteristics 2,2,18 4.5.2
| vibration » 3.3, 3.3.1 4.5.1, |
' Shock : 3.3.1 MIL-5-501 '
Operating 3.3.23 4.5.1 !
Voltage transients AJ 3.3.10 4.5.3 l

4.5 Tests.

4.5.1 Operating test. An operating test shall be conducted to demonstrate the
accuracy requirement of 3.3.23.

4.5.2 Electromagnetic interference characteristics. The electromagnetic interference
craracteristics shall contorm to requilirements speclfied herein wher determined in accordance
with MIL-STD-462.

4.5.2 Voltage transients. The voltage transient crotecti irement
se2 3.3.10) may be developed and demecnstrated in any olier,
c:tTect tc concurrence by the procuring attiwvity at tixn nda” Zis
anpreved for use, A 7-1C nicrosecond pulse of a magnituile e 600 perzens
oser voltage of <he pzak supply voltage shall ze superimzosed as tl tage. The
=23uipment shall sustain nc Jamage as a rezult of this vol-aje aprlization and the output
.

cage of the eguipment power supplyfies) shall nst vary by mecre than 27 percent when
ted as specified.

R

4.5.4 Reliability. The contractor shall demonstrate reliability of the system by
running the equipnent continuously for 2,000 hours. DOuring this test period, if a failure
should occur, the contractor shall record it, determine and correct the failure, continue
tiie test and notify the procuring activity and NAVSHIPS. & failure is defined as the in-
az:lity of the system tc perform in accordance with specificaticns referenced herein. For
=h.s test all components comprising the system shall be connected and operatecd as they would
normally be onboard ship. At various times during the test !at least 10) the contractor
shall conduct and record an operating test fsee 4.5.1). Acceptance under this test is
achieved if the equipment operates 2000 hours without failure and the recordings obtained
ver1fy conformance with accuracy requirements of <this spezification. If there is an eguip-

ment failure during the test which causes loss of or faulty signal output the contractor shall

axtend the test running time to 2500 hcurs which, if achieved without additional failure,
will gualify the system for acceptance. For each additional failure the test running time
shall be increased by 500 hours. If more than three failures occur, the test shall be con-
s:dered failed and the contractor shall run the entire test again after appropriated approved

redesign has been accomplished.

4.5.4.1 Reliability performance testing. The reliability testing requirement of

4.5.4 shall be initiated not later than 3 days after the completion of the accelerated life
test specified in 4.5.5. Test operational time accrued under the accelerated life test mav

_____________________________ ac uncer =TI accelerated Y

be substituted for the initial portion of the reliability test of 4.5.4.
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4.5.5 Accelerated life test. The accelerated life test shall be conducted for a
period of 500 hours. 7The 500-hour test shall be divided approximately as shown in table V.

Table V - Accelerated life test.
K N - = s !
Hours Ambient temperature during test Angle of tiit
0 to 50 Conduct initial operating test=/ 75°F. nominal Normal
\IUUIII \-!‘JIIIPCLGLUL=}
50 to 175 50°F. at approximately 90 percent relative humidity Noxrmal
for at least 50 percent of period /
175 to 300 149°F. at approximately 90 percent < relative humidity Normal
for at least 50 percent of period
30¢C to 308 75°F. nominal (room temperature) Incline 60
degrees forward
from vertical
308 to 316 75°F. nominal (room temperature) Incline 60

degrees back
from vertical
316 to 324 75°F. nominal (room temperature) Incline 60
degrees left
from vertical
nominal (room temperature} Incline &0
degrees right
from vertical
nominal (room temperature) Normal

.......... m mpe

w
N
L3
ot
o
W
w
N
~
w
L
n
.

332 to 500

-~
W
°

At end of 50 hours, conduct operating test and short test runs (1/2 hour each) at under-
voltage and underfrequency and at overvoltage and overfrequency.

A start and stop condition that will duplxcate actual in-service operatxon shall be
introduced for this phase of the test. A minimum of 20 "“start-stops" at the end of
~each hour's test is requ;red. The de-energized period shall be of sufficient duration
s0 as to permit the equipment under test to come to a complete test. The rest period
shall not exceed 30 seconds.

1]

4,5.5.1 Accelerated life performance results. At the end of the 500-hour period, an
operating test shall be conducted as specified in 4.5.1. Results shall meet the require-
ments stated therein.

4.5.6 Burn-in test. Upon successful completion of the group A examination and tests
(see 4.4) and prIor 0 its acceptance for delivery, a burn-in test shall be conducted on each
production equipment. The burn-in test shall consist of a continuous 100-hour test divided

into four 25-hour consecutive phases as follows: (a) at 149°F., (b) at room temperature,

(c) at 149°F., and (d) at room temperature. During each of these phases the eqguipment shall
be energized and continuously operated as specified in table VI. No calibration, alignment,
modlflcntlon or replacement of any module, subassembly, component or part is permitted dur-
*"9 this test, except ..cy‘acement of 'I‘n)so- bulbs used for instrument illumination, An
equipment shall be considered as havxng failed the test if it does not meet the accuracy
requirement specified herein, if any part, component, subassembly or module requires replace-
ment, adjustment, or calibration, or if for any reason it fails to operate continuously for
the specified time. NAVE.C shall be notified of any failure, together with the contractors
proposed corrective action, and approval obtained prior to applying the correction and

continuing the test. Suc® correctxve action proposal shall include: description of the
failure, reason for the f.ilure, recommended remedy for the trouble and an analysis of how
the reliability and maint 'nability requirements will be affected by applying the proposed
corrective action. Any fa:lure occurring prior to the completion of phase (c} shall require,
after correction, the re-run of the entire test. A failure occurring during phase (d) shall
require, after correction, repetition of tests consisting of phases (c¢) and (d). 1If as many
as three failures occur in an equipment during the tests, testing shall be discontinued, a

design re-evaluation conference convened and the procurlng actxvxty shall then determine
what further tests shall be performed on the re-designed equipment. Any redesign approved
by the procuring activity to correct deficiencies shall be applxed to all equipments on the
contract or order. Upon successful completion of the burn-in test, each equipment shall be
rafurbished, if and as necessary, and accepted for shipment.

10
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MIL~T~24¢48A(SHIPS)
Table VI - Burn~in operation {simulated loading).
Phase Hours Temperature Indicators Rpm
Percent (rated)
(a) 25 149°F. 1 25
(b) 25 Room temperature 2 75
(c) 25 149°F. 1 50
% (d) 25 Room temperature 2 100

4.5.7 vVibration. The vibration tests shall be conducted in accordance with MIL-I-383
and MIL-STD-I87 with frequency range up to and including 40 Hz.

4,5.8 1Inspection of preparation for delivery. The preservation, packaging, packing,
and marking shall be inspected for compllance with section 5 of this document.

5. PREPARATION FOR DELIVERY

{The preparation for delivery requirements specified herein apply only for direct
Government procurements. For the extent of applicability of the preparatxon for delivery

irements of referenced documents listed in section 2, see 6.2.
5.1 Domestic shipment and early equi
repair parts.

5.1.1 Torsionmeter.

5.1.1.1 Preservation and packaging. Preservation and packaging shall be sufficient to
afford adequate protectlo aqalnst corrosion, deterioration and nhysxcal damage during ship-
ment from the supply gource to the using activity and until early installation and may ccnform
to the supplier's commercial practice when such meets these requirements.

5.1.1.2 Packing. Packing shall be accomplished in a manner which will insure accept-
ance by common carrier and will afford protection against physical and mechanical damage
during dirasct shipment from the supply source o the using activity for early installation.

The shipping containers or wmethod of packing shalil conform to the U
=.2n Rules or other carrier regulations as appnlicable tc the mode

1form rrezgrt Llass;f;cav
conform to the supplier's commercial practice when such meets rhese

r tion and wmay
reJlilrenents,

Skipment marking
ontainers in
1cicde nomen
r

nunbey, cont

cn snall te wroviled on Interior packages
n the ccontracIor! practice.

Stock 's pars

1
s OweUlLh

nanme anc destination.

cair parts. Oncoard r
e

esair b a r
sevel C and marxec level A in th MIL-E~17355,

5.2 Domestic shipment and storage or ocverseas shipnent., The reguirements an
of oreservation and Packaging, packing and marking for sh.oment shall be specified .

5.2.1 The following provides variocus levels fcr
and storage or overseas shipment which may be required

5.2.1,1 Presexvation, vackaging, packing and marking. The eguipnrnent and accessories,
repair parts and technica. publications shall be préservec and pacxaaec levels A or C; packed
levels A or B and marked in accordance with MIL-E-17553.;

6. NOTES

6.1 Qrdering data. Procurement documents should specify the following:

(a}) Title, number, and date of this specification.
{b} Specify the following as applicable to the ship class or ship type for which

the torsionmeter is required:

(1) Number and type of indicators required for each shaft.
(2) Full power shaft horsepower.

{3) Full power revolutions per minute.

{4) Full power torgue (foot-pounds).

o
P
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(5) Pull power shear stress (pounds per square inch).

(6) Outside diameter (inches).

(7) Inside diameter (inches}.

(8) sShaft material (shall be MIL-S-23284, class I unless otherwise specified).
(c) Quality assurance requirements (see 4.1.2).
(a) Preservatxon, packagxng, packxng and marking required if other than

SPBCLILEQ in 5.1 \HﬁE 5. ‘l

6.2 Sub-contracted material and parts. The preparation for delivery requirements of
referenced documents listed in section ¢ do not apply when material and parts are procured
by the supplier for incorporation into the equipment and lose their separate identity when
the equipment is shipped.

Jop——l P . ~AUSFrRMAan

6,3 First article inspection. 1Invitations for bids should provide that the Government
reserves the right to waive the requirement for samples for first article inspection as to
those bidders offering a product which has been previously procured or tested by the Govern-
ment, and that bidders offering such products, who wish to rely on such production or test,

for the pending procurement.

6.4 Management control systems documents. The following management control system
documents should be inciluded on DD Form 1660 :

(a) MIL-P-15137 (see 3.3.25.2).
(b) MIL-Q~9858 (see 4.1.2).

6.5 CHANGES FROM PREVIOUS ISSUL. THE OUTSIDE MARGINS OF THIS DOCUMENT HAVE BEEN MARKED
o = o EEE—— P Ty v N N st h el LT e~ Y FITm AL MIIYY Tt T AT e T OOt YYRTrYR T Ay
“#% TO INDICATE WHERE CHANGES (thnx;uua, ADDITIONS, ETC.) FROM THE PREVIOUS ISSUE HAVE BEEN
MADE. THIS HAS BEEN DONE AS A CONVENIENCE ONLY AND THE GOVERNMENT ASSUMES NO LIABILITY
WHATSOEVER FOR ANY INACCURACIES IN THESE NOTATIONS. BIDDERS AND CONTRACTORS ARE CAUTIONED TO
EVALUATE THE REQUIREMENTS OF THIS DOCUMENT BASED ON THE ENTIRE CONTENT AS WRITTEN IRRESPECTIVE

OF THE MARGINAL NOTATIONS AND RELATIONSHIP TO THE LAST PREVIOUS ISSUE.

Preparing activity:
------ - ou
Navy & oa

(Project 6695-N027)
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- ' : Form A-proved
SPECIFICATION ANALYSIS SHEE) odgec T RO
o - INSTRLCTIONS
o _ This sheet is to be filled out by personn-1 either overnment or contractor, invoived in the use of the spec-
ification in procurement of products for ultimate use by tne Depsrtment o ense. This sheet 1s provided for ob-

taining information on the use of this specification which will insure that lui;ub}e products can be prQC3red with @
inimum amount of delay and at the least cqst. ments and the return of this form will be appreciated. Fold on
Txnea on reverse side, staple in corner, and send t. preparing activity (as indicotec *n reverse hereof).

SPECIFICATION

ORGANTZATION (0f subartter) CITY AND STATE
CONTRACY NO. QUANTITY OF 1 TEMS PROCURED DOLT AR AMOUNT
3

F
MATERIAL P

{7J virecT GoveRmMENT coNTRACT [ susconveace
1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND WORDING,

B. RECOMMENDAYIONS FOR CORRECTING THE DEFICIENCIES.

2. COMMENTS ON ANY SPECIFICATION REGUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

) ves 0O no 1F tYES", IN WHAT wavy

rtinent datawhich may be of use in improving thts specification. [f thereure addi-

4. REMARKS (Attach unyie
to form and place both in an envelope addressed to prepartngactivity)

tional papers, attac

SUBMITTED 8Y (Printed or typed name and activity) DATE
DD‘ ;g:"ulus REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE G1G1. 807+ 2000
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