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ABSTRACT

Nishiwaki (1951) considered the penetration of conical pro-
jectiles. In this paper the author has extended his treatment
to the case of ogival and hemispherical nosed projectiles and
given an expression for the remaining velocity after pene-
trating through a certain thickness of the material concern-.
ed.

Introduction

Nishiwaki (1951) has discussed the penefration of conical projectiles. In
* this paper the author has extended his treatment to ogival and hemispheri-
cal nosed projectiles, which are actually used in operation against armour.
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Consider & plane element do at 'a point displaced in the material being
penetrated along a direction 2’ included at an angle o with the element.
Referring to Fig. 1, it experiences a resistance whose component along z'z’
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where dN is the normal reaction, f the co-efficient of steel friction
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on the material being penetrated at the velocity wvcosa
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where P, is ﬁhe resistanee te ‘&he penemﬁon ef ﬁ;e pro]eetﬁe at 'Moeiiy ¥, e
‘ Hence Eqn (1) becomes A '

dX P emoc[sina’-:‘: f Héow]‘afdw i e ) (3)
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Neglecting the term f cose, which is << sina
“weose o
X = P, sza ds T e W
‘But Gabeand (1949) to our advantage gives the 1mportant relatlon
= P(I4b®) .. o (5
where b is a constant depending upon the meta’l to be penetrated glven by—
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where 8 is the density of the material. o

Us:ng (b} and (4) the equatlons of motion becomes—

X = g v %;i?__’i_—_-f — ?(1+bv2) fsm?ocdc (T)

where W is the weight of the projectile
and g is the acceleration due to gravity. .
V) ngal Nosed Projectile :

¥e denote the depth of penetratlon by xm;;easux;g@i from, the front swre
face of the material to the point of the pro]ectﬂe, the tq)ta.l %]gckness of ihe
materiad penetrated by ¢; the helght of the ogive by, k(> €
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Fig. 2 Penetration by an ogival head projectile.
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The equation of the- mrcle whose arc is AB, referred to B, the nose of the pro-
jectile (n e.r h) a8 the origin of the coordinatés can be writen as: 4
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Referring to Fig. 2 we obtain X given by equatibn (7) in three steips
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* Introducing these expressions for f Sin%x do into equation  (7)
we obtain the following results—
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v, s.nd V’ being the striking and remalmng VeIociﬁes respeetwely
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The same exptmsmn is. obtamed if Wé start with the assumptlon h<'e

Hnmlspher;l%al Nosed: Projectile

The chua.tmn of the axml section of the head referred to the pomt of its
nose 45 origin is , )
- o (a;—r)* —l—"y2-—'=r2
It can be Shan: that—
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X may be obtained in three steps. ) .
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[ntroducing these | expressmns for jsm%r. dc mto equatlon (7). we
obtain the following results, ~ - . ‘
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The same expression is obtainedif we start: with the assumption e>h
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