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A high rate press working method by use of impulsive oil-hydraulic pressure, which is gen-
erated by high velocity impact of a dry ice cylindrical flier, has been developed. The impulsive
oil-hydraulic pressure impacts the aluminum disk workpieces onto the forming die, so that the
shape of the die’s surface would be copied into the disks. The shape of the used die was a spheri-
cal cup. The results of forming by the present press working method were compared with the
ones of the traditional static one. The former achieved much better copies of die surface than
the latter, because the former were hardly accompanied with the spring-back phenomenon. For
the purpose of discussing the reason, the history of the impulsive pressure in the oil chamber and
the timing of bringing the workpiece into contact with the forming die were measured. The ve-
locity of the workpiece impacting onto the die was estimated form the measured values of the

foregoing timing. The experimental results of the strain distributions of the workpieces were
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compared with the ones calculated by the finite-element method.

1. #&

HROEEREY HE LT, ThITicbflendd
BHULEILEOBEEFIEES N TE 2, 72k 21,
Donaldson 5%, H#HAIZMO SNIZE R NV IZEE
RT3, BAETLHET, BROKBICEI LT
VI LOMEER KN MLT A2HELITo TW
%Y,

KT, TNEFEMOFRIIETE, BTESONR
b, KEOBRESEETAT  TMESINAEFIAT
A AMMERMEOKE BB T AL F T L AMTAZ
P& N, FIA4 74 ARMRITEZE & FRRISHR7 S
n, RETLIHENFHLDOT, BVWEHBED*ET LD
PHhbLY, REARTHEL VARG »H L, $7-,
EBEIHITEIC X KO EE 7 L ABRBEOBEN: LI,
ATV TNy G5 inl, BERTLVANENTEL
ZETHhEH, FOHBIL, HHTLARETIE, #irg
ErERNTH L0123t L, BN T L AREOREAC

Jl[]

YN FEBIE, R TEESEMER

I, HEOERTSY A ACER L SRTHESE, |
EHOOERY b 52 TTLARERIT) D EELD
nTwa??, Lil, ThEFTomzTik, KERKRD
FIRD 5 A ANDEREERRHIANE L /- RE ] 7% &A%
HWENTVRVOT, ol IHEEoBEHOBERENSE
BT, 22T, KBTI, EROSA
ANDOEMRE OB 1TV, 7L ARIEEEOHRK
DY A ANOBHIEHEDSHEE SNz, F72, KBTS
Y IRE 2 N2 TR T 2 EBRB ATV, RE AT
TVUVARFEORREE B L, FOBMEIHEE S,
K%, ®ET 5 7L AREORMBEIERERECEHE
SN, ERELHBEINT,

2. BES L UERETRIE

MUIWORTEENAHS 2L, F1ELI0mm, EX4m
OMFEE 2 ES, EEI00mmOH 4 O EORME %
METE D, A7V AL T, E& 1.2kg ® MR
(EZ£100mm, £ 2100mm) ®» FJ A4 7 4 A,
50~130m/s OEBETEG S, AKX OMLEIZEK



158 Bulletin of Nagoya Institute of Technology Vol. 50 (1998)

4000

| 2000 ‘

Gas Injector
Winch

Control Panel

" Flight Body Charger

1000 | 3000 |

1

Specimen Installinv Chamber

Buffer Chamber

/ _Gun Barrel
297 |
i A
il

L 2000

I ey 5
[T O]
[(O) LY || LI W]
Fig. 1 Nitrogen gas gun

L Uz
CJf C
ol —
= =
i/
il

@ Cylinder @ Piston @ Spindle 0il
@ Pressure Senssor & Ceramic Plate
® Die

Fig. 2 Assembly drawing of forming apparatus
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Fig. 3 Comminution view of dry ice by impact
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Fig. 4 Schematic diagram of how to catch instant of
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Fig.5 An example of measured timing of contact be-
tween blank and die, and history of hydraulic
pressure

20 T T T T T

15 -

Pressure(MPa)

Time(2sec/div)
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Fig. 6 History of dynamic load generated be-
tween blank and die
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Fig.8 History of hydraulic pressure under different im-
pact velocities of dry ice flier
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Fig. 10 History of oil pressure used for forming
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Fig. 12 Effect of impact velocity of dry ice flier on strain
distributions
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Fig. 11 Comparison of strain distribution for impact
forming and static one
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(a) Photograph of inside surface of blank

(b) Cutting plane along diameter of above photograph

Fig. 13 Photograph of blank formed unsuccessfully by
huge pressure
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Fig. 14 Process of forming blank predicted by FEM
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Fig. 15 Comparison of strain distribution for
calculated and experimental results
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