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1. -te1 INTRODUCTION. 
at Frankford Arsenal, the 

As 
U. 

part of the audit of research and development 
S. Army Audit Agency revieived the devei op ­

ment of two medium caliber weapon systems, one for the Advanced Att ack 
Helicopter (AAH ) and the other for the ~!echani zed Infantry Co rnbat Vehi c1 e 
(MICV). Current plans are to intr~dute both weapon systems in the 1980's 
to combat lightly ,'lrmonid targets such as anr.o red personnel carri ers. 
Armor penetrati on r equirE: ;T.en t s f or t he ve hicle yJeapo n system v1ere about 
one-third greater t han armo r pene tration req uirement s for t he heli cop ter 
weapon system. The quest i on arose, therefore, as to l·ihether the armor 
penetration requir er:1ent i s understated for the he-! icooter 1·1eapon system 
or overstated for t he MICV wea pon system. So far, abo ut $20 million has 
been spent on deVelop i ng bot h systems. About $18. 5 mi l lion more wil l be 
needed to complete the development of ammun i tion fo r both systems. Cur­
rent plans are to authorize contra c tors t o pe r for~ additional develo pment 
work on both systems. Ho;-tever, r.1 e believe that extensive additiona l ; j 
develop ment \'IO r k s ho u1d no t be aut hor ized unti 1 t he armor penetration : : 
req~irements are reevaluat e d. · I\ 

2. (U) BACKGROUN D. The pl anne d helicopter weap on sys t em includes a 
30rrrn automa t i c c anno n and t he X ~\ 5 52 r ou nd, whi ch has bot h a high exp 1os i ve 
and an armor pierc ing ca~a bili ty . Se para t e . hig h exp l cisiv~ roun ds an d armor 
piercing rou nds \·i il1 be used in the pla nn ed vehicle v1eapon system) ~;hich 
has a 25mm a utomat ic cann on wi th a dual feed cap abili ty. 
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a. Helicopter f·.'eavon System. Development of the Xt1140 30mm 
automatic cannon and XM552 round began in 1963. The weapon system was 
initially proposed for u~e with the Cobra helicopter and later with the 
Cheyenne helicopter. The weapon system was not fielded because the X~1l40 
30rrrn automatic cannon \'.'as too heavy for the Cobra helicopter; and develop­
ment of the Cheyenne helicopter was terminated. Before termination, 
actions were initiated to improve the XM140 30mm automatic cannon aAd 
the XM552 round; however, termination of the Cheyenhe helicopter develop­
ment also led to termination of efforts to improve the XM140 30mm auto­
matic cannon. Efforts to improve the Xt~552 round that passed engineer­
ing tests in 1969 were continued because t he round had a potential use 
with other 30mm cannons. Contractors develop i ng the MH were required 
to field an automatic cannon capable of firing the original and improved 
versions of the xr·1552 30mm round, and two,30mm automatic cannons, the 
XM188 and XM230, are under consideration. Improvement of the XM552 round 
began in 1971 and has ~ost about $5 million. Comp1eti6n of the XM552 
~mprovement was estimated to cost another $3.5 million, and type clas­
sification was projected for 1980. 

b. Veh1:cZ e ::.reavon Sr!s tem. Initial plans for the Bushmaster 
Weapon System were ma de i n 1966 and revised in 1968. The Bushmaster 
Weapon System was planned for use as the pri mary armament of the MI CV 
and development of a 20~n to 30mm automatic cannon with a dual feed capa~ 
biUty, for firing both high exp l osive rounds and armor piercing rounds 
was initiated. In i'iay· 1972, contracts were "a\·larded to three firms to 
fabricate and provide weapons and ammunition for development testing. 
Initial deveiopment tests were cond ucted by the u. S. Army Test and 
Evaluation Corr:nand from i·1 arch to Ju1y 1973 for the candidate ~tteapon 
systems, two 25rrm weapon systems and one 27.5m;; weapon system. Test 
results showed that the 25mm weapon systems made by Philco Ford Corpora­
tion was most s~tisf a ctory. However, approval to enter engineering 
developme nt was delayed to permit a reeval uu tion of the threat and con­
sideration of other a1ternate weapon sys t ems. About 2 years later, in 
March 1975, the Def ense System Acquisition Revievi Council approved the 
selection of the 25mm Bushmaster Weap on System. However, permission to 
enter eng i neering developme nt 1·:as approved for the an;m unition only . · 
Engineer i ng develo pmen t of the amr;1un ition \·las esti ma ted to cost $15 mii­
lion and type classification is forecast for October 1979. 

3. ~ RESULTS OF f,uoiT. ~le '"' helicopter and vehicle v1eapon sys tems 
are planned for introd uct ion to the field in the 1980's to combat l i ghtly 
armored targets. But the aTr:-:or penetration requirements for the vehicle 
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. ~ weapon system are one-third greater than the armor penetration require­
ments for the helicopter system. The approved r· equirements document for / 
the helicopter wea pon system, including t he XM552 round, requires pene­
tration of 3/4 inch rolled homogenous armor p l& ~e at 600 obliquity 1-1hile 
the approved requirements docu ment for the Vehicle weapon system requires 
penetration of 1 inch rolled homogenous armor pl ate at the sa me angle. 
If the requirement to penetrate l inch arw~r plate is essential to combat 
lightly armored targets i~ the 1980's, the helicopter weapon system using 
the XM552 round may be unable to defeat the threat. Conversely, the 
1 inch penetration requirement for the Bushmaster \'Jeapon syster,1 may be 
overstated. If so, the research to date and the plans for further 
development may be more than the effort needed to develop a weapon 
system to defeat a lesser threat. 

a. Armor Penetration o f :<_'!-155 2 Round. The XM552 round that 
passed engineering tests ·in 1969 only rnarginai1y met the 3/4 inch armor 
plate pe~etratio~ requirement at 60° obliquity . Performance of the 
XM552 round was opt~mized at 1 ,000 meters and anti-armor performance 
fell off rapidly above and bel ow the optimum range. For example, pene­
tration dataV frot7l engineering·tests show the fo1lowing significant 
degradation of p~rformance~ · 

Number of Range Penetration 
Rounds Fired (~ieters) Comolete Part i af 

10 1 ,000 10 0 
10 800 6 4 
10 300 .i 9 

The design of the projectile a~d the rate of soin resulted in optimum 
penetration of armor at 1,000 meters. Variations in the rate of spin 
were the primary re ason t ha t performa~ce (penetration) was deg raded at 
distances 	other than 1,000 me ters. Su bsequent efforts to imp rove anti ­

j 
armor performance included t v;o feasibility studies to determine '.'ihether 
the affectof spin could be reduced by making design changes in thel projectile's liner.

' 
j 
I (1) Alternate des ig ns in the l iner were tested at spi n rates 

'equivalent to those exoer-ier.ced v/ile n rounds a:re fired at run ge s from ~ 0 to 1 ,500 meters. Based on test results, th:e contractor recom:1ended 

J} Eng<>rcc~'ing T2sts of Cu1 30tr;n, ALdomatic x:tn 10 ai1d Associated kr.n'A>:i ­
t ·ion (.Fo:rrnt?:1,ly fJ'e l -L: eop' t ·ey··S.: <b;.?;: s.terri .X/~'30) {U) VoZz.une II Arruntotitiorl Tests_, 

E'inaZ Repoz1 t tru ~~e · 19?0 - I 1r;G10.\f . 
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repla5ing the existin g liner .,.lith a recessed 420 fluted liner. Test · 
data! showed that t he XM552 round with the recessed 42° fluted liner 
improved penetration. The tests were made at oo angle and t he eq ui valent 
penetration of armo r p1ate at a 60° angle was determined mathemati cally. ~ 
The test results showed that the round wou l d penetrate 3/4 inch armor 
plate at a 600 angle at ranges of 600 and 1,500 meters. But the average 
armor-plate pe netration of five of the ten rounds fired at 1,000 meters 
was less than 3/4 inch and the average penetration. of the .other five 
rounds exceeded 1 inch. 

(2) Another effort to improve the armor penetration of the 

XM552 round cons idered the use of a shallow cone liner . . It was believed 

that the XM55 2 ro un d , using a snall ow cone liner was insensitive to spin ; 

and, therefore co uld pr ovide effective penetration over a greater range. 

Also, the cost to produc e t he shall ow cone li ner was thoug ht t g be lower 

than that of the. recessed 42o flu t ed l i ner. Preii mi nary tests~ indi cate 

that t he use of a s hallm-1 cone 1iner may improve t he armor penetration 

capabi1 i ty of the Xt6 52 rou nd . Ho wever , fur the r deve1opm ent work on t he 

design of t he shall ow co n ~ l iner is needed . At present, it has not been 

pr.oven that the Xi·l552 round usin g either t he recessed- 420..fluted.Uner . 

or the sha ll 0\'-1 cone l ine r can penet rate 1 inch armor pl ate at 60° obl i quity. 

Thus, it appe~rs t he X~S52 ~o ~n d ma y have 1imited potential for defeati ng 

targets with 1 inch a r:.ror plate in the 1980 '_s_::.__ · 


b. Armor Penetr ation of the Bush.rnaster Armor Pier cinq Round. 
Th~ 25nm armor piercing round is ca pa ble of penetrating 1 inch rolled 
homogenous armor pl at e at 60° obliquity. Test conducted by the U. S. 
Army Test and Evaluatio n Command sh O\'Jed that t he Philco Ford Corporation 
candi date for the Bu s hma ster weapon sys tem r ated hi ghly in reli ab i l ity 
and accuracy and t hat its amor pie rcing rou nd had no pro bl em penetrating 
1 inch roiled homogenous arr:1or p1ate at 60° ob l i quity . If a 1 i nch armor 
penetrati on r equiremen t wi ll not be needed to combat l jg htly armored 
targets in t he 1930' s, t hen t he r esea rch to date and t he pla ns fo ~ fu rther 
development may be mor·e than the ef fort needed to deve l op a wea pon system 
to defeat a lesser threa t. 

y Report Dl!D- 59 ~ iJeve lo;;ment of a 30r:m Shaped Ch(U"ge Lir:.er ~ Robat 
Vincent~ Fh•estone 'J.'ire end ,~,bbe1·· CompaniJ ~ Defense Research and F'Poclucts 
Diuisiorz ~ li~J'On , Ohio , Jo! ~I.DY:J 1975 , S;n;;nary Report , Contr act D;;.1u21- 73­
C- 0240 . 
3/ Fow"'ih Letter Prop•ess R-cpoPt , Fvcluation S'ha.Z low Cone Shaped Chcr'ge ~ 
JOmm, Con trac t JA.Zt;2S - ?·1- C- 065?J Aug- Dec ?4 J Firestone Tire and Rubber 
Conp ci:rzy J De f er:.s e Research o;d. Pr od:wts Divis·~on. 
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4. ~ RECOti;~·\ENDATIO:L Initiate a reviev1 to d.etermine the armor plate 
penetration requirements needed to defeat 1ightly armored targets in the 
1980's. 

a. If a 	 1 inch armor plate penetrati on capability is required: 

(1) . Change the 3/4 inch armor plat~ pen~tration requirement for 
the XM552 to 1 inch. 

(2) Have the develo pment efforts to improve the Xt~ 552 round 
redirected toward achieving 1 inch armor plate penetration. 

(3) If efforts to achieve 1 inch armor penetration by the XM552 
round are not successfu-l , reeva l uate the entire helicopter weapon system 
program before addit i ona l development is performed. 

b. If less than 1 inch armor· pla-te penetration capability is 
required: 

(1) Have a determi na tion made as to •..rhether a round -other. t han 
the Bushmastet 25iTl:n arri;Or piercing round . can sa t isfy the lov1er penetration 
requirement at l~ss cost. 

(2) -If an alternate round is r;ot seTec ted, have a determination 
made as to v1 hether chang es can be made in the B L~ shmaster armor piercing 
round to reduce performance and cost. 

5. (U) REO UEST FOR co;.;:-1.~. :'10 C0i·11J;C1TS. Althou gh our revie\·1 of res ea rch 
and ·develo p:n'ent is con ti nu i r.g , ·,.;e v10 uld a ppr eci<1te your v1ritten comments 
with i n 15 work ing days of t he dat e of t he r epo r t , ihclud i ng a s ta t emen t 
of concurrence or r. oncon cur r ence , 'il it h t he r e c c ;•.:; ;; c~ nda tion and i dc nt ifi ca ­
ti6n of any ac t ion ta ken or propo sed . This lette r is not su bject t o t he 
reply procedures outl i ned in AR 36-5. The con t en ts of this letter, alon g 
with your corrments, r:ill be consi den:~d f or .forma l r eporti ng at a la t er date. 

//?~~~~ 
t/;~ J. S t\ ~ lTO RO 

Distric t Ma nag er 

Co py Fur ni shed: 
/ 	 Cdr, MtC 


Cdr, f, R:K 0:·1 

Cdr, /iVS Cmt 

Pi>! , 	 VRFW S 
P ~l , AAH 

Cdr, Fran kf ord Arsena l 
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