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Fig. 1.

of metalic powder.

A system for explosive compacting
1 Metalic powder,

2 Copper tube, 3 Explosive, 4 Detonator,

5 Metalic cap, 6 Rupper stopper, 7 Vacuum
line, 8 Cotton wool, 9 Hard plastic tube,

10 Cap.
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Table 1.

Per cents of decrease in outer diameter of copper tubes and in the cross

sectional area under various experimental conditions (in mm).

opper tube

Num;);r of

| Decrease

Number of | Exploﬁve charge | pfetalic ijq outer | Decrease ) "
. Outer . . Thickness diameter in area | P otograp
experiment diameter Thickness. Kind of layer powder yacl?xg 2% o in text
I 30 1o | Saba 5 |Iron 5 67 05! 7
2 30 1.0 | Tetryl 5.5 | Titanium| 25 |16.7, 30.5 | 5,8
3 19 1.2 | dure 4.5 |Iron 15 |2 s | 1,239
4 19 1.5 | Tetryl 7.5 |Iron 15 21.5 37.8 6
5 19 1.2 | Tetry! 6.5 |Iron(D+| 16 15.8 56.3 10
Titanium
(1)
Mixture
6 19 1.5 | Tetryl 4 No 10 47.5 72.2
7 25 1.5 | Hexogen 3.5 {lron and 19.5 |22 39.5 4
Titanium.
Two
layers
Photo. 3. Views of surfaces of the sample
for Photo. | devided into equal
- five parts. One of them has no
Photo. 1. A view of a copper tube loaded in hole.

the manner in Fig. 1. (Expt. 3)

Photo. 2. A view of the upper surface of the
sample shown in Photo. 1.
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Photo. 4. A view of longitudinal section of a
sample loaded after evacuation of
air. (Expt.7) Upper part : titanium
powder. Lower part: Iron powder.
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Photo. 5. A green compact of titanium pow-
der, showing cracks at the outer
surface. (Exp. 5)
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Photo. §. Rods of green compact of iron pow-
der. Right sample: ¢ 10.8x26mm.
(Exp. 4)
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Photo. 7. A green-{compact of iron powder
(Exp.1). o.d. 23x25mm. The initial
hole was modified with a drill. The
three sign on the upper surface
was made by holding the sample
in the teeth of a turning lathe.
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Photo. 8. Turning scraps obtained from the

sample shown in Photo. 5 and bro-
cks obtained from the same sample
by hammering.

V. # #
YFRER T ILES L

6

Photo. 9 {1 Photo. 3 @

— -
¢ Yl &

« .\

. NN .
Photomicrograph of central portion
of the sample revealed no hole in
Photo. 3. Etchant : 295 HNO;-alcohol

solution. x550x/,.
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Photo. 10. Photomicrograph of central portion
of a green compact of equivalent
mixture of iron and titanium pow-
ders. (Exp. 5) Etchant : 295 HNO,.
alcohol solution. x 136x2/,
BERL TS, FROBRSERIY, SHETLI=
-’*5}*1 ﬁﬁ)ﬂ%éll:‘shf%ﬂahto
. VL. #& : 3
SNSRIV, SKIBER fRizo VT 200g
M F & BERKIZOWT 300g HETFCRLmO
BIE SRR RIEL & MRS MO Fig. 2
CFd. Misg1 CExpt. 7. #¥ o8k iz
(Expt. 3, %, Photo. 5 icis\CTHHLILEH T
5H0) LRI 5EA, b3 (Expt.3,
$8, Photo. 2 e\ THUILEA Lt H D),
#M4(Expt. 5, g e 77 L HOSRIBAIAGR
MDD WA TH 5. PLILEETHHED
FEOEEMHERIESZBLWIRWbI S, Wih
DF AW T LB AT T 5
<EFAlIRS S, ZOYBEc L HiRlFo EAIL
EATERRL LT 53BNy 8
FIh3BHEBbLI 3, ERFEEORS L bPLiT
P> THEEREDS TARMRP T 500 EMORIEDORE
WERKE AR L Bbh 5, #ift1 (Expt. 7, ¥
& VR OBWAITIRBIHE DY 400 LLEFE¥ 600 Nk
THOTEDTHE Y, HOF & ORMITHV-BIER
EMOREOHME T2 L, PLI/FDDBEERE
i EALT, BUEMFCEET S v oLRT 5
Bir¢s,

V. FxomRBiE
AHROBHRIEMH 42 KE du Pont #k b A4ksS
Fre LcHiFish, RiE3 ABARCAKIRERD, &
WCEDOREE L ChasRERkoOREL 5 A2TA
el & hiz, du Pont $A%3 4ER 2 6 4 FERiE
EDOWCHR D OBREFA TH Y, HIFRRIVHE
ARPLOREREER & LI LI BT ST bk

IRkREBak



600 l
500
He 1
400
300 [ 4
200 |-
100 |-
0 | ] 1 - 1 1 1
6 4 2 ¥ 2 4 6
mm
Fig. 2. Vickers microhardadness-distance cu-

rves along radii of surface sectioned trans-

versely. The distance was measured by

setting zero point at the center of the surface.

1: Titanum compact (Exp. 7).

2: Iron compact (a sample revealed hole in
Photo. 3).

3: Iron complect (a sample revealed no hole
in Photo. 3).

4: Titanium-iron compact (Exp. 5).
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Application of Explosive Working (VI)

Explosive Compacting of Metallic Powder

Yokan Nomura

The metallic powder in a copper tube
was compacted by a detonation of an ex-
plosive layer placed outside of the copper
tube. Experimental conditions are indi-
cated in Table I. Machinability tests,
hardness mesurements and photomicrog-
raphic observations for green comacts
were made. Each green compact has
inhomoginities both in hardness-distribu.
tion and in degree of packing of powder

particles,

The compacting method is unsuitable
for preparation of a large rod of green
compact, since holes and cracks are for-
med, as shown in Photos. 3, 4 and 5.
The method is, however, applicable to
preparation of a small piece of high den-
sithy compact, if undesirable parts in the
parent compact are cut off.

(Defense Academy, Yokosuka)
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