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1
Fig 1Dependence of the shape of a fallingwater drop on the falling height

11
note The pictures are taken by video camera and treated by computer. Since the gpeed of canera is

Imited, the shape of the long ellipse, flat ellipse and gphere and their position in Fig 1 maybe devi-
ate a little bit from the exact ones

1
Table 1 Campar ison between falling tme and the period of free vibration of a falling drop

shape long ellipse flat ellipse long ellipse flat ellipse long ellipse

h* /mm 0 (h.1) 3 5 (he1) 10 0 (h.2) 21 0(he2) 33 5 (h.3)

t/s 0 Q 027 Q 045 Q 066 Q 083

T/s 0 T/2=. 020 T=0 040 3T /2= Q 060 2T =0 080

“b . (Valuesof h in Table 1 are averages of a lot of measured date )

Q 006s )

Q 006s

31
; d=5 0mm
h: 6 8mm. h 24 27mm.

32

( hrr= 35mm  hz= 10 Omm ).
( hee= 21 0mm his= 33 5mm
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, T T/2
, hia he2
, T / 2 , hea,
he2, T/4 )
hr, he, hr1, hrz, . hn , hr1
2 ,
[1]
2
Table 2 Shape of var ious drops with which penetration maybe occur s
D /mm 52 49 43 39 36 34 31
T/ms 425 391 323 27.9 245 22 4 19 5
hr2/mm 19 91 16 86 11 50 8 58 6 62 5 53 419
hr2/mm 2710 22 94 15 66 11 68 9 01 7 53 571
° [ ] [ ] [ ]
h.3/mm 35 40 29 96 20 45 15 26 11 79 9 83 7 45
hrs/mm 44 81 37 92 25 88 19 31 14 89 12 45 9 43
hrs/mm 55 32 46 82 31 95 23 84 18 38 15 37 11 65
[ ] [ ] L]
° [ ] [ ]
hr3/mm 66 93 55 65 38 66 28 84 22 24 18 59 14 09
h.a/mm 79 66 67 42 46 00 34 33 26 47 22 13 16 77
hra/mm 93 48 79 13 53 99 40 28 31 07 25 97 19 68
[ ] [ ] L] ]
hra/mm 108 42 91 77 62 62 46 72 36 03 30 12 22 82
[ ]
[ ]
hra/mMm 124 46 105 34 71 89 53 64 41 36 34 57 26 20
h.s/mm 141 61 121 71 81 79 61 03 47. 06 39 33 29 81
[ ]
hrs/mm 159 86 135 31 92 34 68 89 53 13 44 41 33 65
[ ] [ ]
hes/mm 179 23 151 70 103 52 77, 24 59 56 49 79 37 73
* hr1 h, 1989

31

(A s pointed by Prof. Cheng, there should be some

falllng height h near hrl in Table 2w here penetration maybe occur. W e didn’t measured these h in 1989
But now we have observed them as described 3 1)

1)
2)
3)
4)

2

DO>4 0mm)
DO< 4 0nm)

2 “ .u

5 2Znm



492

1996 28

( h> 27 1mm),
( h>= 66 93nm). “ "

( ) ,
( ) . .
H ( ]'/b ) 1
O< 4 0mm) ( ) ,
1 . . ,1989, 21(3): 273 279

2 , 1990, 22(3): 337 340

3 Rayleigh Theory of Sound, Vol II. Newv York: Dover publication, 1945 373

RELATIONSH IP BETW EEN PENETRATION
AND SHAPE OF FALL INGDROP

Cai Yikun
(D epartment & Physics, Peking U niversity, B eijing 100871, China)

Abstract Photos of falling drops in proccess of periodical deformation are presented
The penetration (it means the falling drop becomes a ring after collidingw ith surface of
w ater and then it penetrates into w ater until the bottom is reached) happens after the
drop w ith the shape of flat ellipse or its resamblance collidesw ith the surface of w ater.
Surface tension of drop w ater acts to deform the shape of falling drop.

Key words drop, collision, penetration, periodicity



