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U. 5. ARMY TEST AND EVALUATION COMMAND
OMQMON ENCINEERING TEST PROCEDURE

ROTATING BaND SEATING MEASUREMENTS
Lo oMIECTATE

NMine odjective of this test procedure {r to instruct personnel in the

mthods and techniques for measuring rotating band seating of arcillery
projectiles,,

2, BACKGROUND

Motating band seating messurements are valuasble vhen used {n con-
Junceion vith proving ground tests in which lov velocity or poor velocity
uniformity Lo found 4nd s suspected of having resulted fror poor rotating
band seating. (Ses Appendix A for effects of rotating hand seating.)

3, SRQUIRED EQULIMENT

8. PYor Mondestructive Tests:

1) Rydraulic Pross DTM Model KB-20 (for 20-mm projectiles)

2) Hydraulic Press DTE Nodel RS-1 (for 75-mm through 120-mm
projectiles)

3) Mfydreulic Prass DTM Model RB-2 (for 155-mm through 8-inch
projectiles)

b. For Destructive Tests:

1) MNacksaw
) NKicromster calfpers

4. SETRAZNCES
A. Pacchase Description, fhell, ftesl, Mapelestvied from Poraioss.
PA-PD-348. 11 April 1933
B. Purchese Description, F’lﬁ“’" F, Lzzmi Bh11, ?n] 5&&“
ug’u, FA-PD-MI-2445, a3, 28 August 1942, with Ame nt
§ . 1, 16 Awgust 196)
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k.

: O Aberdaen Prwiu Gmud Nrin; Record

‘ "l
. FA Drewing 8393329, Jaod Sesting Tescing Mschine Jndentoy and
{DTH Model RB-1)

R. PA Urewing 9396059, Rend Sesting Testing Machine Indentor snd
Ln‘g_mn (DX Model %B-2)
1. City Arwy Amunition Plant Drawing 7259304, Indentor,

Resd Tightnsss Tester (DTM Modsi RB-20)
. o
5.1 SRMARY

This tost procedure ralates the nondestructive and destructive
sethods of mesaruring rotsting dand seating.

5.2 LINITATIONS

Fesrulismsnts of band seating sre cultomerily made on projectiles of
caliber 75-um snd over; they masy b: made on smslier projectiles Lif necessary.
Nondestructive measursmsnts may be mads o NE-lcaded se well as inert-losded
projectiles; destructive measuremente ore normally restricted to inert-losded
ot empty srojectiles but wmay be made on Xi-1l:uded projectiles through che use
of ramcte-~controlled mechining procenecas,

6. ZNOCIOVERS
6.2 PRRPACATION FOR TRST

Deterwine the proper mac’:ine indentures snd pressures *o be applied
uwsing the criteris given fo Appendix ),

6.2 TEST COMDUCT
¢.2.1 Nendpetivctive Teste

a. Place the prejectile to be tested in the proper vachine (see
Appendin B) so that the indentors, placed in the rams, contacc diametricaily
opposita and aqual arees on the rotating dand.

b, APply 2 losd to the hydralic press runs and record the travel
of the ram while iu contact with the rotating band, as indicated on the
Wydraulic press indicator disl. Remowe the load.

NE: The indicated trzvel is s cowbination of an elsstic deforma-
tion of the projectile and a parmanent deformation of the
rotating band csused by seating the rotating band securely
on ths band seat.
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€, Mepply the losd to tha projectils end record the indication on
the hydrsnlic press {adicator pamel.

HOTE: The (ndicated travel is s measursment of the alsstic deforma-
tiom of ths projectile only,

$.2.2  Pasireceive Tests

NOTE: Dastructive terts ars used only in the absence of suitable

sosfestructive equipment or for the msasuremsnt of sinterad
irea rotacing bands,

a. Moasurs sud record the cuter dismeter of the rosting band, using
nicroustes calipers, at three equally spsced positions,

b, Mark the osasured pesitions on the projectile.
¢. Caraiully remove the rotating band.

WOTE: If this oparation s required om HR-losded projsctiles, the
reroval of the votating band shall be sccompiished by remote
sontrol vith the opesratsr seitably protected.

d. Jeasure sid record the thickmess of the rotating bind at the
positions uesd to messure the bend'e outer dimmeter.

¢, Measwre sed vecord the diamater of the rotating bend seat et
tha pesitions tsdicated oa the projectiie,

£. Visuekly imepect the inmer suriecs of 2he votating boad and
record svidencs of proper/improper band seating aad variatiens in degree of
sseiirg. (Pigures ! and 2 ohew avidance of differemces {0 band saating.)

WOTE: 1. A bomd thuz has heen properly seated will show impreseions
of the teoling marks from the Band seat on the inmer
wartace of the rotatisg band.

2. Vaziations in degrae of suating from one radial position
to snothar wod from the fromt to the rear of the rotating
baad can »s datacted by visudl axmminstion,

facord the following:

a. Losd spplied im pourds
b, Pirvet éaflecition o mearest thousandths of an inch
¢, Secowd deflection to aearsst thousandths of an inch

uced From
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Figure 1,

Properly Seated Band. Note Uniformly Deep Knurling
and Regulerity of Machining Merks Mede
b~ lmpression of Band feal
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Figure 2, Poorly Seated S2nd. Nots Shallow Tndentstions and
Irreguisrity of Machining Marks Impresegd by Send Sest
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6.3.2 Deastructive Testa

Record the following:
&, For each petition palr location:
1} Rotating band outer dismeter in thousandths of én inch
2) 3and seat diamster in thousaniths of an iach
}) ®otating band thickness{a: 6 places) in thousendths of
in fnch

b. Indication of band seating {s detarmined by visusl exsminazion.

6.4 DATA REDUCYION AND PRESENTATION
Determine and present the "{ndicated dimmetric zlparance’ as follows:
§,6,1 Nondestructive Tests

Subtract the second deflection reading [projectile elastic deforma-
tion) from the firsc deflection readtng [projectile elastic deformation plus
the rotating band pernanent deformat{on (cliearance between the rotating band
inner diameter and the projectile band seat))

6,.6.2 De ve Tes
8., Avarage the following:
1) Stz values odtained for the rotating band thickness
2) Three valuas obtained for tha rotating band outsr diametar

1) Three valuss obtainsd for the projectile band seat dimmeter

5, Determine the rotating band inner dimmeter by subtracting twice
the sverage dand thickness frou ths average outar dismeter,

¢, Subtract the average projectile band seat dismeter from the
rotating band {nner dimmeter, obtainad (n b, and divide the rosult {n half,

SR



e B S e e ] . e

WP 4~2-803
10 August 1966

APPENDIX A
LFFECTS OF ROTATING BAND SEATING

Rotatiryg band ssating neasurements are customarily used in conjunce

tien with scceptance tasts of metal parts of projectiles, as well as other
proving ground tests,

If a projectile has s tightly sested rotating band, the resistance
to movenent as the bend 13 engraved by the rifling of the tube ‘¢ high., The
motion of the projectile {s retarded by this resistance. The propellant
predsure consequently rises and the durning rats s increassd. More rspid
combustion of the propellant produces even higher pressures aid increases

suzgle velocity over that which would have axisted {f the ergraving forces had
been lower,

A projectile having 2 loosely seated rotating band will encounter
lower engraving forces because the rotating band metal will be squeezed into
the ¢learsnce dbetwean the band and its seat, thareby reducing the amount of
wmetal thst normally flows fato the rifling grooves, Thus, poor rotating band
seating reduces pressure and velocity. Reauction in velocity from this type
of seating has besn observed to be as grest as 40 to 50 feet per second in
90- and 103-mm projectiles (Maf. 4D).

In wespons which have not aroded at the origin of rifling, engraving
of the rotating band ~rcturs vhile the propelilant {s beginning to burn and pro-
duces relatively lerge increases in the rate of coedbustion., If the projectile
i3 fres to travel a short distance bafore engraving, however, ss in an eroded
wveapon, combustion iv not affected to so large a degree; consequently, naither
1s velocity., This difference is pronounced for fixed smunition becnruse the
projeccile {s pravenced from ooving into contuct with the lands during looding
by the action ol the cartridge cass crimp. For separate loading swmunicion,
the diffetence betwoen nev and worn or sroded weapons s not so distinct be-
couse the projectil. is rasmed fnto contsct with the lands,

In 73~ to 155-um weapons thet are nev or have very little erosion at
the ocrigin of rifling, the effect of clesrance under the rocating band (s to
decrease the welocity from 0.5 to 2 feet par second per 0,001 inch dismetric
clearance (Refs. 4D and B). If ¢ weaspon {s apprecfably sroded, with resultant
consideradle loss in muzgzle veloclity, the sdded small loss of velocity cavied
by rotatiag band clearsmcs is of secondary i{mportance.

The velozity eftect of rotating band clearsnce is great {n weapons
having relatively slov propellant combustion and small in those having rapid
propellant combustion. For example, in the case of high velocicty (siow pro-
pellant) guns, the muzzle velocity will diminish about 1.5 to 2.0 feer per
second for every 0.00] inch of clesrance. In addition, the veloctty affsct
tinds to incresse with decresesing caliber.
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APPENDIX B

SELECTION OF NONDESTRUCTIVE MACHINES, INDENTURES,
SETTINGS, PRESSURES AKD ACCURACY

1. Machine Selection - Nondestructive measurements >f rotating band
seating are made vith hydraulic presses having moveble rams capsble of exert-
ing forces of 12,000 pounds or more. Three machinea are currsntly in use and
ave designated as DTM Model RD-70 for 20-wm projectiles, DIM Model RB-1 for
projectiles 75- through 120-sm, and DTM Model RB-2 for projectiles 155-mm
through 8-inch. MNydraulic Press DTM Model RB-1 {a illustrated {n Pigure B-i.

2. Machine Settinge - The indentors are selected to match the curvature
and the size of a cylindrical surface of the rotating band, Prassures spplied
to the ram ate selected to be great encugh to insure seating of the portion of
the rotating band under the ram, but not so largs as to permil excesiive pesn-
ing or thinning of the dand. The correct indentors, vem pressures, and band
clearances limits for the various size and model projcctiles are contsined in
references 4G, &R, snd 41. These references are constantly weing updsted to
foclude projeztiies that are curreatly being manufsctured and for which non-
destructive band cleacsnce paraseters have not been previously obrained,

3. Posittontng of ludanior - The iadanter should be applied to the most
forwvard position of the rotating band, Clearsnce in this region is known to
have s grester effect on velocity than clearsnce toward the resr of the band
(Raf. 3). Measurements should be made st cwo Or three equally spaced radial
sositions on each projectile. (Messurements at three positions ganerslly are
necesssry, but are not required L{f the measutements st two positions are suf-
fictently uniform.)

The projactile must be carefully aligned to insure that the indenter
face contacts tho rotating band uniformly. The alignment Ls controlled by
placing the projectile in a V-block rest on the machine, 1f cthe marks that
the indentors leave an the rotsting band ure deeper on cne edge than on the
othar, improper aligrmeant {s indicated,

4, Preciston of Messurement - Cosparison of seasurements msde 2# Out-
lined above with thoss sade dy destructive tests (6.2.2) have shown that the
measurements do not heve any apprecisble bies; that {5, the averege nondestruc-
tive measurement is very nearly egqusl to that cbtained by the more direct
mseasurereat of the destructive test method, For projactiles with copper or
Sliding mecs! hasnde ather than rhosa shown in the table. an infentor size and
load should be selected that will provide s pressure of ibout 80,000 pounde
per square inch on the indentor face during measurement.

The precision of individual measurement msde by the nondestruct.ve
mothod has been est.xiced to be vithin 0,001 {nch., This {3 probably mors
accurate than can be obtained by the destructive method becsvse of the several
ricrometer measuremants snd the band removal required by the destructiva test
(reference 4D).

g-1
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Figure 81, OT™ Model RB-1 Teezing Machine for Band Sesting Inspection
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