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10 August   1966 
Heteriel Test Procedure 4-2-803* 
Aberdeen Proving Ground 

U.   S.  ARMY T1ST AMD EVALUATION COMHARD 
0OMXI ENGINEERING TEST PROCEDURE 

ROTATING BftlTO SEATING KSASUUHBNTS 

1. outcTi?e 

^The objective of (his test procedure i« to instruct personnel in the 
•ethods end techniques for mtesurlng rotating bend seating of ertillery 
projectiles.i 

2. www? 
Aotetlng bead »fating aeesureMats ere valuable when used in con« 

junction with proving ground tests In which low velocity or poor velocity 
untforaity 1« found .tad is suspected of having resulted fro« poor rotating 
band seating.    (See Appendix A for effects of rotating bead seating.) 

3. 

4. 

rifflyiitfirT WiMnHfU 

e.    for Nondestructive Tests: 

i)    Hydraulic Press DTK Model RE-20 (for 20-ea» projectiles) 
2) Hydraulic Press OIK Model li-l (for 75>esi through 120-en 

projectiles) 
3) Hydraulic Press DIM Model M-2 (for 153-ea through 8-inch 

projectile.) , Q   fj   Q 

b.    Tor Destructive Tests: rr\r"3fX\rPfn HP!?^ 

1) Reckeev UJ   *« w   \%-\\     \'\ 
2) M&craaetcr cal<pers Im . !•! 

REFERENCES ULIO^*-^3" i-i   wJtü/ 
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r. R tomjiaLaa figrxiiMigs Ms^m *M v«i?c^yof th« 
71 SB «a gi Tt tt. JteaasaMg&si si , Rotating 
jf.» Aberdeen Proving Ground firing Record 

JaM 1947 
C.    PA Drawing 1593*29, jgg Hj^Bi Ttf^ff»^^ ^«???JLJgl 

ÄJOHI <BtK Model W-i) 
i.    PA drawing £9ftOS9, toad S««tlot Teating Machin« indentor and 

lUJLfiltl (»W *x««i »-2) 
I.    Ufc* City Arvy Anaunltion Plant Drawing 7259304, Indencor, 

ItfLlUfcSB»«« lulu <vm Mod«; u-20) 

5.1 StMMAAY 

Ifel« teat procedure roliMi th« nondestructive and destructive 
Mthod« of Maturing rotating band «««ting. 

5.2 LOatATlOM 

Haaawaaante of bend seating are cwitoMrtly Md« on projectiles of 
caliber 75-M and ovar; th«y My b* etode on HMÜtr projectiles if neceetery. 
»oae«etractive «e«our«t*ttt* «*y b« M4I ea II-leaded ae «oil as inert-loaded 
projactilai; «aatrwctiv« Munnanu arc nontaliy restricted to inert-loaded 
or essptv proj«ctile« but «ay be MM on 8eWc*4e« projectiles through th« use 
of ream te*coatrolled Mchlniag proce^fcse. 

ft. 

ft.t PMPA3ATX0R POt Tt«T 

DiumlM th« proper Medina indentures and pressure? *o be applied 
Ming th« criteria given ie Appendix 3. 

6.3 TEST CONDUCT 

«.    Piece th« projectile to be t«at«d In th« proper eachlne  («a« 
Appendix i) ae that th« iaaWators, placed in th« r«na, contact diaMtriceily 
oppoait« «ad a««aI «reu on th« rotatinj band. 

b„    Apply a load to th« hydraulic prae» ttmo «ad record th« rraveI 
of th« r«a wail« in contact with th« rotating band, a« Indicated on the 
hydr«*lle pr«a« indicator dial,    taao« th« load. 

H011:    Th« indicated travel  la a cowblnation of an elaatlc deforma- 
tion of the projectile and a psr*«n«nt datamation of th« 
rotating band caused by seating th« rotating band securely 
on th« band Mat. 

fttf*oduc*<J From 
B*»tAv«*«W«C©«!y 
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*.    laepply the load te th« proj«etiU «nd record th« indlcattoe on 
the lyirttU« pre«« indicate? paml. 

BOW:   Ik« indicated travel i» * m«eureaient of th« «l«etic d#fom*- 
tie« of tH projectile eoly. 

*****       aUHMUg Hülfe 
•Ott:    testructiv« t«*ts are UM< only la th« abscne« of suitable 

nondestructive ««uieaaat or for th« uaasurcaent of sintered 
iro« rotating bands. 

*.   Msaour« MM! record th« eurer diameter of eh« rotating o«nd, using 
«lev«««*«? calipers, at chr«« «really »paced position«. 

b. Mark th« maeurod positions oa th« projectile, 

c. Craftily nam eh« routing ham!, 

iOtt:    If this oa«radon is require«! on SB«loaded projectiles, th« 
reeevel of the rotating hand «hail a« accomplished by react« 
control vith th« operator suitably protected. 

d. MaaauM «cd record «he thicks»** of the rotating band at th« 
A      position» need to aeaear* the band's outer dlamet«?. 

•*   Meaeure and record the diameter of the rotating band scat at 
th« petition« indicated «• th« projectile. 

f.   Vieneliy Infect the inner «urfee« cf the rotating band and 
reened evidence of aroper/iayropor baud «««ting «ad variation« in d«gre« of 
•eesifaj.    (fif«r«s I and 2 she« evidence of differ««««« in band «««ting.) 

KUIl:    l„    A bond that ha« been properly Mated «ill chow impression* 
of the tooling aarke froa th« b«nd ««at on th« Inner 
surface of «he rotating bead. 

2.   Variation« in degree of seating from one radial position 
to another end froa the front to the re«r of th« rotating 
bend can be d«t*ct«d by vt*uil ««aninetion, 

4.J ft»? 9A1Ä 

«•3.1       cöKUuJüäJuäB^Mäii. 

aeeord the following: 

«.    Load «ppliod la pounds 
b.    First deflection to nearest thousandth* of an ln«h 
e. Second deflection to »«trust thousandths of an Inch 

B#»tAv«H«M«CopY 
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Figur« 1.    Properly Uafd UnA.    Sot« Uniformly D««p Knur tin« 
tnd R«guUrity of Machining Mark« Mad« 

fcr X»pr«**ion of land 8««t 
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ri*t«r« 2.     *»rly *««t<rd tend.    Hot» Sh«Uov rnd«ntttion» «m» 
Irr»gul«rity of Hachlnin« Mark«  :«t»rt.t«<J by ton« 3«*t 
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*-3.2 Dtgtntcclvg Ttsta 

Record th* following: 

a, For each petition pair location: 

1) Rotating band outer dlaoeter In thousandths of an Inch 
2) Sand seat diameter in thousandths of an inch 
3) Rotating band   thlekn#««(at 6 place»)  In thousandths of 

tn inch 

b. Indication of band seating is detemlmd by visual examination. 

6. A                DATA »EDUCTION AND PRESENTATION 

Detenslne and present the "indicated diessetric slearanc*" a« fellow»: 

6.4,1 Hondtstractive Test» 

Subtract the second deflection reading [projectile elastic deforma- 
tion] fro« th« first deflection reading [projectile elastic deformation plus 
the  rotating band permanent    defoliation  (clearance between the rotating band 
inner dtaaeter and the projectile band seat)] 

6.4.2 Destfruc^v« Teats 

a.    Average the following: 

1) Six value» obtained for the rotating band thickness 
2) Three values obtained for th« rotating band outer diaaeter 
3) Three values obtained for the projectile band seat dlamter 

bo     Determine the  rotating band  inner dianeter by subtracting twice 
the average band thickness fron the average outer disaster. 

c.    Subtract  the average projectile band seat diameter from ehe 
rotating band inner dlaswttar, obtained in b, and divide the result in half. 

1 



p 

MTP 4-2-803 
10 August 1966 

APPENDIX A 

«FFECTS OF KOTATIHC 8AHD SEATIKC 

Rotating bund Mating aeasuroments are customarily used in conjunc- 
tion with acceptance tests of metal parts of projectiles, as wall «« other 
proving ground Casts. 

If a projcctlla ha« a tightly seated rotating band, the resistance 
to movement a* th« band Is tngravad by tha rifling of the tuba '« high. Ths 
motion of tha project!I« 1« retarded by this raslstanca. Tha propallant 
pressure eonsatuantly rises and tha burning rate is increased. More rapid 
combustion of th« propallant produces even higher pressures e-.sd increases 
mustle velocity over that which would have existed If the engraving forces had 
been lower. 

A projectile having a loosely seated rotating band will encounter 
lower engraving forces because tha rotating band met si will be »quested into 
the clearance between th« band and Its Mae, thereby reducing tha amount of 
«eta! that normally flows into th« rifling grooves. Thus, poor rotating band 
seating reduces pressure and velocity, leauctlort in velocity fro« this type 
of Mating has bean observed to be *a  great ss 40 to 50 feet per second in 
«0- «ad 103-mm projectile» (Kef. 40). 

In weapons which have not eroded at the origin of rifling, engraving 
of eh« rotating band '»•cure while the propellent is beginning to burn and pro- 
duces relatively large increases In th« race of  coetbusclon. If the projectile 
la ft»« to travel a short distance before engraving, however, *»  in an eroded 
weapon, combustion Is not affected to so large a degree; consequently, neither 
is velocity. This difference is pronounced for fixed ammunition because the 
projectile Is prevented from moving into contact with the lands during loading 
by th« action of th« cartridge case crimp. For separate loading snasunltion, 
the difference between new and worn or eroded weapons is not to distinct be- 
ceuM th« projectll, is rammed Into contact with the lands. 

In 75- to 155-am weapons that at« new or have very little erosion at 
th« origin of rifling, th« effect of clearance under the rotating band is to 
dccreaM the velocity from 0.5 to 2 feet p*r second per 0.001 inch diametric 
clearance (Kefs. 40 and E). If a weapon is appreciably eroded, with resultant 
considerable loss In muscl« velocity, the md4*i  small lost of velocity caused 
by rotating band clearance is of secondary importance. 

the velocity affect of rotating band clearance is great In weapons 
having relatively slow propellent combustion and «nail in those having rapid 
propellent combustion. For example, in th« case of high velocity (stow pro- 
pelltnt) guns, the muscle velocity will diminish about 1,5 to 2.0 feet p«r 
second for every 0.001 inch of clasrancc.  In addition, th« velocity efface 
unda to increase with decreasing caliber. 

i » 
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APPENDIX B 

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

1. Machine SeUcUon * Nondestructive measurements of rotating bind 
•••ting «r« made vith hydraulic pr«M*s having ««viblt rams capable of exert- 
ing fore«» of  12,000 sounds or «tor«.    Three stachln«« ar« currently in use And 
arc designated as DTM Model ftl~?0 for 20-em projectiles,  DTM Modal RB-l for 
projectiles 73- through 120-sss, and DTM Model R»-2 for projectlUs 155-wn 
through 8-inch,    Nydraulir Press DTM Model RB-l  1« illustrated in Figur* B-i. 

2. Machine Settings - The lndentors ar« seltcted to natch th« curvature 
and the site of a cylindrical surface of the rotating band.    Pressures applied 
to the ras« ere selected to be great enough to Insure seating of the portion of 
the rotating band under th«  rest, but not so large as to permit excessive peen- 
ing or thinning of the band.    The correct liidentoc«, ran pressures,  and band 
clearances Units for the various site and node I projectiles are contained in 
references AC, AH, and Al.    These references are constantly uaiog updated to 
Include projectiles that ar« currently being manufactured and for which non- 
destructive band clearance parameter« have not been previously obtained. 

3. Positioning of Indanior - The lndentor should be appllad to the most 
ä           forward position of the rotating band.    Clearance In this region is known to 
* have a greater «fleet on velocity then clearance toward the raar of the band 

(Ref.  3).    Measurements should be made at two ar three equally «paced radial 
positions en each projectile.    (Measurements at three position« generally are 
necessary, hut are not required if the measurement« at two positions «re suf- 
ficiently uniform.) 

The projectile must be carefully aligned to Insure that th« lndentor 
face contact« the rotating band uniformly.    The alignment is controlled by 
placing the projectile In a V-block rest on the machlo«.    If the marks that 
the lndentors leave an the rotating band «re d«eper on one ed<« than on the 
other, improper alignment 1« indicated. 

A. Precision of Measurement - Comparison of measurements wed« as out- 
lined «hove with those made by destructive tests <6.2.2) have shown that the 
measurements do not have any appreciable bias;  that 1«,  tU average nondestrue- 
tlvt enaaurenent is very nearly equal  to that obtained by the more direct 
meaaurerent of the destructive test method.    For projactlles vith copper or 
• >££<->• ~»»»i   bs'.-ds «??h*r  ?*>*n  r*»«M  «ha»m In th«  table,  an  lndentor «Is« and 
load should be selected thst will provld* a pressure of   about 80,000 pounds 
per square Inch on the lndentor face during, measurement. 

The precision of individual measurement wd« by  th« nondestructive 
method has been est.=.u«d to be within 0.001  inch.    This  is probably more 
accurate  than can be obtain** by th« destructive method becas-1* of  th*  several 
usicrcwrter measurements  and  the band  removal   required by the destructive  te«t 
(reference *D). 

8-1 



—a~— 

Kr? i-^aos 
10 Awjtvtt 1966 

fltuf» >-l.  DTM Model tB-1 T««tIng M*chln« for l»«nd S«*Hng Inspection 
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