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Abstract A computer experimental model for analyzing the microstructures and properties of vibratory
deposited powder compacts was developed. The effects of some significant variables such as amplitude,
frequency, cycle, etc. on the change of diffraction patterns and packing densities of the deposited powder
compacts were examined. In addition, the condition of phase transition from non-crystalline phase to crystalline
one was determined. Data obtained from the present method quite well fitted the empirical correlations for real
experimental data. In conclusion, the present model is so useful to investigate the densification and ordering of

vibratory compaction.
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Table 1
Classification of typical variables in vibration [13]

Class Variables

Instrumental (external)
variables

Intrinsic variables
surface smoothness, etc.

Environmental variables

Vibration frequency and amplitude, maximum velocity or acceleration, vibration
direction, loading, test apparatus, etc.

Friction coefficient, specific gravity, particle size distribution, particle shape,

Temperature, viscosity, relative humidity, lubricant, etc.
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Fig. 1. The packing structures and the corresponding
diffraction patterns of (a) dispersion, (b) initial deposit,
and (c) vibrated deposit.
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Fig. 2. The change of (a) bulk density and (b) its standard deviation in vibratory deposition at A/d= 0.1 and F = 500.
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Fig. 3. The packing structures and diffraction patterns obtaind for different amplitudes. (a) A/d=0.1, (b) A/d=0.25,
(c) A/d=05, (d) A/d=1.0, and (e) A/d=2.5 at F=1,000.
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Fig. 4. The bulk density as a function of the vibration
cycle for different amplitude at F=1,000.

oldel AuzRE Hh= Ur @ FRE A7) Y5t
o e AEPI A5 JF, AR w2} 2
Ay 23438 47 A dANES 2R 5 Ik

3.3. AAARbe] AHA S P& FF

@ cycle2HE o cycle7tA g HFE vehlie
Frequencyol] W& JAA B4 € o732 H3E =
Akttt Cycleol E7iel whE AxHstE A2 bg&
A Akl hdte] Fig. 60 VERIAT JAATS 2
A 7R 49 3L AL Ay wE 2

0.80

Maximum Density
o
~
n

0.70 n | . 1 £ 1 PR
0.00 0.50 1.00 1.50 2.00 '2.50

Amplitude (A/d)
(a)

0.80

0.76

Bulk Density

0.72 1y

30 40 50
Cycle

Fig. 6. Variation of bulk density as a function of vi-
bration cycle for different frequencies.

To] Z712 ol =& F£EIUEE /KA B&
3t} Fig. 7& A& b2 AAALS 7 o o
Qe YAASY g 2AYES Jebd Hojo}, 28
AAANZE 7R e ARYFE L& FALU=E d2
I 88 & 4 Ut Figs. 65 764 AAR o] 2zt
1,0005} 5002 AEAAE vjmsld BE FAHAZto]
1,000 MCSS! A€ 500 MCSS] A xv} Agze=
LU E AU $EYUEE K E U U B AT
o] A g9t} AARX|7lo] 1,000 MCSe]aL 10 Cycle X133
g AZhe AAA o] 500 MCSe) it 20 cycleo] I A
A3 22Uzl 23y AFH o] Bl FUF

¢
.
=

A
T
Ee
gl

[
[32]

N
o

16

10

Minimum Effective Vibration Cycle

0
0.0 0.5 1.0 1.5 20 25
Amplitude (A/d)
(b)

Fig. 5. Effect of amplitude (a) on maximum density and (b) minimum effective vibration cycle at F=1,000.



610 Azd, A ¥

0.80
> 0.78 -
‘@
= L
@
(=)
£ 076}
=
E |
*
©
= 074
0.72 1 | L | PR | n | 1 .
0 200 400 600 800 1000
Frequency
Fig. 7. Maximum density as a function of frequencies
at A/d=0.1.

Ao YErdE B 4 Ytk

19¢) AB2RH we Y=E D) Ade AF
& A 31, 3@ WHALE 7R sk Rol 1
T mgAelw, YriHoze Ae $YUEE wad
7] HeNE A2 2, YHALE 20 A7 R
o] ZEAYE T 5 Ak

34. F@43te vim

ASHYel e U4 Be 4¥d7 ARse F2
AgNoz BEH goh. & A7Ae) BRS¢
sl sl 1Y mEdes FgHE oe
Heckel4[141& AH4-51Ic.

Pe-Pa=(Pu-p)) € 4

o714 p.= FAAAG AP EolH, p,2 n Cycledl
A9 4%, poe 7] AFA 9 X, ke Heckel?| oA
9] parametereolt}). WiRie] FFHYE AFgAAE
Heckelt] o2 ZA|3t] B 7o) Ay o= v
HolAd14]. & AiHEe AAxE Heckeldol g
3] ¥l 29 Fig. 8(a)sh o] F4% Az
JHEEE Aol F77) A9 gle £He F YYo=
UHolAS 8@ 4= il o]9) o] F gdozg
ol7} v olfis dAFEe] AFA] thrE AA vAYUE
< g2 3R & § stk & A% 2704 dAE<]
FHA A& AR = A4 A2 g AL F o)A
3l JAEol 2 olHA M2 HEHE dEFHez
ReE Aoz B § Utk £ £ Heckeld] & ©]
431 T 9498 shle Aoz FEE 5 gled,

Lnf(p == n)/(p == po)]

S
S 10
QU
[}
A 8
= o5
-
a N
s
8 0.0
QU
= !
S
- (] -
=g -0.5
-
¢ b
1.0 s i ! I N | :
4] 1 2 3 4

Ln ( cycie)
(b)

Fig. 8. Fit of p,-cycle data by (a) Heckel and (b)
modified Heckel equations.
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