Corrosion Resistance of Metals Welded by Explosives

by Kouroku Hoshi & Yu Takizawa,

It had been reported by some early investigators in this field that corrosion resistance

of some metals may be reduced by explosive working operations. This report discusses

causes for these effects and presents some possible remedies.

Then we have concluded that corrosion resistance of explosive welded metals, when

it was produced by specific welding conditions, are so excellent as its of solid metals. But,

in some instances, decreases took place, when welding is made under unsuitable explosive

conditions for each metals. With our present knowledge, we are inclined to bzlieve that it

is due to residua! tensile stress.

(Asahi Chemical Industry Co., Ltd. Sakanoichi Plant)

[-¥-9
ufd
IR IR

BREREOBHIT OV T

B O R H-& & % B

1. & L A=

Z 2 EoEg, bR AKEROSMER NI ~D
BOREESTET 3, 20IEL, K¥, Ef,
ik, FERS, HES, 2T EREBALONLD 2
2T, L RBERBIZOVT, HEHRKOIR
T, 2OEHNAREEL, SEoFMIZOWT
B/,
BRENLENAERICHFASRILDEVE S 20,
KELFTBE, DEOZHEBDIT LRI,

1) BRTEOMENL

2) &BRHEOdHEND

3) kEEHEWOIEH S

iR, whr oy PRALIHRSOMRL X 5 thoBER
BizkllT £ ShCIBBRENA L D B bh iyl
DELDTRIERAOND EZBTHBHE, Lk,
@R, R, ENOWNH EETHEROTEII{( bR
WS —F T TRY AMBRER, SRR
CHATCHBZ LRV R TLAY, AT, PR
ROFHMERIC e THR S hicfiz oFae,
EROMILIZENTH, KEREERT3HIERE
Tz L, TORRELTEYS, R, THOB%

B42E1 A9 AR
* pAHBBIASHRABTE IRTRARET

Vol., 28, No. 1. 1967

EHLTUSEOZRAX - HET RO TRLEST
bB, ZOLHRBEALLBRERIBERL 5z 0
X, 195TEE L B bBR, 1959EIZiini D A8
DOXRBHEHL>TV 3,

BRRERIBEAFERAOSMB AN OBRRBRS [T
S, JHHEERRL OFRLETRY OEILH Sz
X, FEEOIEIL 6 LACEETITbRS, L
XOT, ERMRSEENETIRE ML &0
HEUIWRBEAMETH D, ZOREPIOE > HEFEYF
BRE Y o, Karman 585 Duwetz 2 o3¢ —
WO BT A0S e A%, (1948~1953), FE5dipy
ERIETEROMERTRENE TRME» 5 b,
Watts (1959), Austin (1960), #¢3, HHE (1950)"
NEW L, o oRBITE Iz, FHFk, FH,
I (1961~ )P, (12X ) ABRESLTELRTLD
hTv3,

—J, KEHEFOMEHOIX, BRBREUSO AR
REOHBREMBET 5L, SBO— D BE T 5
Y, RGICAEREERT YRR BLLTEL S
oL, BOIE, WLSORG L KFEEHTE
OERBEOPIZEEL Tz, LENST, RO
MR EREBICEST, BB, kEHEFO
UL LEORKRELL AP TETS, 22T, &

(18) 13



L EBOLBIRO L & CPLERAROKFEAE L 45R
L, ORBEHZRLEONERRETH D,

2. BRRFOERLRBREHE

IR BT 5 1213, 38, B, Bk, Bow
SOHEBLAYETSH D, Thbs, HIIZHET LD
1z, 1 E BRE M Gogik) Py TIRBL, =
OEANFH B tRUR D NIl Ehd. 0
LE, FHLYUOMOERIIMEL T3 { LEYDH

éC

1 EBREoKFRRFE

X, BloL®on7 5 S, mEsiiisy
THATSLHEBIL T OO LHFa RN Y
ZEND, IOLDRANELTRVE, HEFFNE
BHOPRGOLCRKRE Lo TEHIIRERL, BT
FNERBOLSIZHMHRO LbRBEET S,

BERBERTIEER, TLHTHILE20KS

TH 3,

E2 meRioEmRE

2-1 8 B
SETSBEORMBITE LIz Skichb 2T 3
A, BmVREE, W, KK, BESHUEL s
TLINEREEV AL, BEEL, PRTHE
&WEH&%O IEREBVTE z

THERLAXLOOMEMETEIR IO TS
5n

LRARETH S,

Bl WM OW o
x gt W8 m| xma | BRZ ) mar | spag
. g/cc m/s £ L kg/em?, V. ! Q. Ccal T. °K
A N 6,000 9, 400 800 1,060 2,980
B ’ 0.97 3,500 7,500 789 940 2,550
c | o8 4,000 8,900 920 921 2,570
L-n'-l .
= ] bt i, BEOHRIRIOL S RFHHBROLO
2N u
i (2 [} Rtz
(@) @eds ) [ (3] 2-2 ﬁ H’
*
== EHOME, BTN, KELAETHS. o

&)

B3 & &% o g #®

TilrELY->TH2ITRTERLERLE.

B2 RRBEBEMOHIEH

5I&U

¢ ‘ P ' s ‘ MR A w oz
% % % ke /cm? l\v reat o; HV
1
0.39 l 0.02 l 0.027 ! 30 \ 45 t 55.4 ' 160

-3 B
Motk BRI 417, Lbifzik, BB
TR/ LBITKEITH Y, M, FROBHEL&52
Ludis, LbifanRkErBhiIBELRFIIED

14 (14)

OTIHEE LD, AL, WMIRBATL, Lbiizhr
L BETLHLOLOBBE TN S Z L (X2
Thd:. 2T, BROLETLRITHAIZL-TE
FERERAEG L ETOLNLE A>T 38R TH 5,
IRAkERSE



~{sop 2ap- -
10T}
J

-
a8
.‘.3__- .

|
|
&

tU ]

r: L2l

B4

Lokd, TOLDLI, BHOREE, (2l
1% on) 2L T, B (ta) B R EANERELIC
(K aBfimAidy, F#OFETIE, H5RBEOLD
2 RSN RICREEEX RV X 5 T
B, f£2T, T TIE, LbBzAMNERIZKERE
v ép L otz ORERHLE, FHHZLLWPLA
ERMUAKIIIRINLBY THo, Lbixh
AUy LvyFCHEL, AROERTIREE 3,000
kg-em TiFiEoN,

3 Lblprhoms

Lbltanh | RERES | RB % #
kg-m cm cc
o | 0.7 4,750
1,000 . 9.4 4,650
3,000 9.5 4,650
5,000 | 9.5 4,650
A:0.1kg R:10cm

¢p:450mm ¢p: 6mm

it L RIOOERITMEL TR X, ZoER
Tiz 10mmHg & U7, 20 HIXEEARFIZ E
EFTRETH S,

2-4 % &

Pk LTI, Bk, K&, &k vwIhThRY
DI ThHIN, RPHLBREOEE» LKL LER
ENTV3, X, AizttL TIRBBEHDEIIN
VIFEENTVIOTHRETH 5. ] 2 1E, Cole
OFEBIZLHIED , BBILLS>TELRKFTEAED
WHESH Pm iX

Vol. 28, No. 1. 1967

- m

CREN, WNOES P ENEN 6O L
T,
P=Pret? 2)
:00,Eﬂ&®4yﬁwxl=fﬂh BrU=

ANE-RERZFRROXTHEEINSD.

0=AW3(WH/R)? (3)
I=BW3(WH/R)T (4)
E=cwiwt/r)ye (5)

(D~G) XEFLT, Wik g, R 81
EHETOERETH S, 2, EHEEORE LRI
m=T7000 kg/cm? T, 7o i 75, 25°C ¢, #EHIC
BB 3R L bNEVY,

KR, BUHII=IAF~LRMBTRREALY,
X, KEIZDECEFOMA DT PHRLEL 5o &K
RO 8m, & 6m okE ) EERIL/.

i, R%EH R OREEREE I TR I T,
BAFGREHT R IR ORMIZESV L TY 528, K
CRBEL T, ToFRROMEEEEY, Ay, §
EELREOWE, frk 10em ORBIZIENDET 4~6
m/s BIETH D, ZOWRENARRIZFS 12 RLY
SEFPOHUREEL, EroRERT SR % <
Dz l, ke LTHERYENRGKEIZERL
T, ZONAROMBRIIAIE d &, ik Wi
B, ZORKRIE an &, 0 - £33

dn=WH/(d+3.3)8 (6)
c=K Wh/(d+3.3) (7)
TREN D

3. HWROZET ORFRER
AFORB TIT A2 N> ENETTHET
Do
(D) SRR RBOERS h (cm)
(2) RREANER V (co)
(3 kHEiok V/h
(4) #M075 B0 &RRE S (cm)
(5) BREAHOmE 7 (cm)
3-1 BHEOfR
BREOTR L AE e L & E ORI
L OL5THY, 2OMMERREREEL TREF
ThHor, BIGRSRKIS ISR+ I, HEHHmsE
EEHFROLOLY LIMROFRIORETRKTH
b, F—FER, F—ERETLRRICEST 50% BlE

(15) 15



o a X ¢
A b ° &
14}
~a
£ 12} T——=g=
ot X
— (4
- 10}
8t
6 A L A i 3
0 2 4 g 8 10
R [cm)
@S5 4K o g

BROTRI X 5T HOBROE &
a)~d) xR 3 OBMTEB
OHBRZATZZ L5 5, B 1 ORGREMIBER
A, W:0.15kg, R: 10em TH 3D,

3-2 R, e

Biftidn o, RIROBIESRAED BIFT, XHER
LEHTHHYRL, UT, BEIAORRET S,

BE

16 ' (16)

&
L]

V/h [x 102)
>
o

»
E-N
L]

5

2 M a A a

4 6 8 10
R [cm]

o 2
R e BREE
WKW 2005kg—EEL, HE R 2E(L
L EDBREHHOPEFTEFH20XS

£ P LAty
FH 2 ERorlbkEE
IRARIE XS




60
50
2 40 /
Py
30 £ a5

33

85, o4 G5 06 0T 08G90
wk (kg ¥)

£ 1cmy

23 ) e (2 X
W

LY
6 hrWHR omz

ZnEEDOV/R ER LOWFLTFTLERS()ER
B, BENEHIGESETESE V/h RAIZETL
THME B FENET 5 OB () ISTF R
Th B i, COBRE A~ WYR o Batgs 57

tkbF, B s, M6k W IZXIEfThA
AR TREh, Theh,
_ ‘ﬁ 0433
h_K,( = ) (8)

riy, maxT, K& W omgzEen (1) o
EIICHERES T 7 CHIMATRERAL NS, Lt
MNoT, (8) Rix

§)0° 435 (9)

1:=95(W§)(1VR—

100

neep

2

3
Rree)

7 EMick3d Vah oilR

Yol. 28, No. 1. 1967

35, bLL, h BKRPEHEOKIEAES P izk
STHELNBL LI, 61X (1) RTLEMRDT,
Wit ix SlGc 48R —-0oER LIz TRET
H3, TRIIRLT O RN Lirsdnx, 3~
G) RICHLTHSHhEEIIZ X, 0, ], VT E
IZRIENLRBE DB LERL TV 3,

3-3 BROBFWOME

S FIZ, BEOHFIZOVTRELTRS, ©7i
HEHZRRES b, @HICREARV & AB-21
DT, AIXAEIR, =iE@RLS . ZAE, ~NIXR,
23Tk, FAFhOO h~V BFETTR
Thd, Thbb, bLLEREANR=DHREIZHHT
IBREATVRCHH 2 L EHEY, RS LE
DRLEDIEYEVHERICESTITK L 2 T8 T
B,

RI1OWBEDIH, A X o BREIZELHEL, B
Y. HKARTHHI LI, FEMrLHLIPELDE
ZATHHMN, C 1EH LZfrL, —F5fAdon
TeblIFBIR R sh3gimAER oD,

5l
&
LY
5 &
x B
~,
\\\ 4 S
140} *\\x (em)
*\s? 13
(£33 e Eel
-“a‘-.‘: ]

100¢

133 .M

h-w
e ——x——w

% (1]

5

i

&

h

() ,

400 410 420 430 440 450
FHILE ¢p [m)
8 MM L REE

3-4 EHORESORE

BHOWRE ¢ X, TORBRIIRETREEIH
HBEITH B, (K 8) '

3-5 ERLLVISESOELL

BEROWEOEL, PR ERLE SR
o, TOFAEIILA, LRIZX>TRD. BEL
BEOELEHER 4 ITRT 3 iz v THRRERE
Fte, B0k 5 Thoi,

(17) 17



.
e
4 K
m ) \
a2 7 ¢ ,
*® \_ / - P N\l g
Y - .
pml ameay a \. .
LN ~,
(7 8 d] N2
'3 A -12 ~
= \I-A-"/-'- -16 ‘\-
15— 5 & Hy ——- 2l
-18
vz 8 D) e . T
-} 3-8 3 nTax
't
HER S
arecX $ T

9 BEHEORITLE & okl

!4 ME, BroflzA#n&t

5 oo RME® B B W | R ‘ h
No. | épmm | tnem { A kg ( em | omm
1 450 6 0.20 10 18

450 6 0.15 10 14
3 450 6 ‘i 0.05 | 20 6

3-6 REREOBEIUE

BAEE 2 BT B 2 T H BB L iz b 0
THHH, W r R #»2TIiThole 55 0Yisstk
o3 B, 90 Flizov TR ZEFS T 2T 5,
FIT, BORBODOENOHEMZARTAL S, &
103 Htd Iz R— &R i= 220 h OFSii%
&Y, EHE 200 h 0% dh LLIZLDTH B,
hhb, ko, d o ERSTERD D LHI0D
LXoTHY, £ED T4% A 0mm UTFDELED
TV D, FOEFENY h=6cm T 3%, 13cm T 4%
?ﬁk% TRL, BEThOBINLIN LY BRET

"

ut uy K
m =
E upn
— s
-< " .
A5 st
& “E Guunwas * . e
TN oagh es - . —_
~ —e——— .
>
-

Eio h o F ()

4. APEHDHE
KPEAORERKIML T, Hﬁ.ﬁﬁt&ﬂ%%
»HR®BHFEMFHERE, EEEFRA Loy —

18

(18)

REICEBBEMYENRDD. T I TRAZGFED
—2Th 5, FERAREBLHEALERIZ>VTO
RB, TOREBTEHREEMNENZOICEHR=
FREALIEENELOT, FOBBIIEIIOL ST,
HEOMEIZE>THEotnr 62 5@I1ifL >
o, QORMOERGR D »6EH P 2R
Do (Pu=KD?). 1w MIFJ100 LY, =
v Mz K 2RELTHL, SZTRInFEizL
DM E Pur TaL, 1o FEICXBHEEHL
THLZEiTT S,

P12 o

-———20 —=

L6 kete

=R I O VR 2 S

4-1 EMDEBIRR

BEX 3 feBMaikig

=D RIETF ORIGIZIRE 5 X0 2 L I3NEE0E
YTHIN, SOLHREBIIFRIZLTEN3I
£ 912, itk 85cm, X 45cm (KA 2ton) o
@HLkictyorohEEDLSIZEBLE. Z0X
ST, BIA, W:o.1ke, R:30cm, KIE d,
3.2 TfFhoe N=21 oMo, 95% O
{EBIEET O (IR
171449, 3(kg/cm?)

Thor, %35, 4,000kg/cm® LA LECiE, HEkska
OIEMTRFLTET, BERL Y ThHs5,

IRKRBEL



4-2 KepEHRIEER

L){_mﬁii::.t 3W4cn W~R OEMEERE Pu
~W3/R o @z /5 71cAES &, EI2L45,
DRI, M6DXIIZ WitkosTHBR * RizF5
BABHTOM, x Ofigt K. & Wopg 5 12 @
o ThHY, Fo& k<,

N peror
Pu=1.7x10%(W (W2 )
(Pu i kg/em?, W:ikg, R:cm)

P Frene

K2

1382 1893¢
e

mb pornt
o Tared
5 e
?‘ [ &4‘03 06 a7 a8 1
4 - w
—
EO
~
209 3

c":};\
" R e ) T
drild
Tl

@12 Pu~WHR ome

LioT, TORERSMIL 2 5 BBITSH Proick
3b0ThL, LS, Al itk X¥—ichkf
Lot mT o L &L TS, LsL, =
DL EERL, FAREBOMMELZ LB L0
TR, LA, LROMBREN P ORIC it &
Shipefr e RRMIC B~z T B0, BEORE
PROSFHL L TREPLAEYTHD L5, &
SIZMIZB TR OREL SR ERFRL Ty 525,
TOERIT, MOMREF OMEMN & i L TH L
s

4-3 (o iRE & O

KPENOERE, L L OFEE > TE
RENTH. AATRHARROHFEYH Y, AT
it Cole OEBMH D, = Z CHERIFHFORMM L HEL
THED,

HBIZRy ez Rzt 5 Cole offitt, #53L5%0
A W Thani vwIhbF—fRkicny,

Vol. 28, No. 1. 1947

40F

©a
%
8§ =
0
=8
& ow
Ao
&
0
I
Yoz swes ooy et 853 aee 638 Gt Gof Ci3 BN
“_E[k*]
R Lem*
B3 KPIEHOBOEREN O I
VDD
P=1x10("7) (11)

(P:kg/cm?, W-kg, R:cm)
LB, FkROFERL, SHEICEILOT, FHP
BROBIHFOHNDIN, HTPHRERTEL,

Wé)l’“’

P=1. 4x103( = (12)

(P:kg/fem?, W:kg, R:cm)
Lisd, o2&k, EHERMT DL,
D fz LA Y—ETS
2) EEAD Whkokx (W=0.15kg) i Cole
DT AE—ETH
3) Wirk 583, Cole TidEH LTV
M, EEATIE WaNohsirfgsgr

*k3,
i, Cole DEMRATT INT TH 5, ARSD A
‘i%:F?&"‘a
5. 7 0B

UL<T, SR0BRBREL, T0LRETO Pu o
AR B TEROT, Pu LBES LOMELE
ELTHEI.

5-1 miEREE Pu EOBR

W aShiad b &, Prix hize L TIGEBa&AYIz

(19) 19



k3, LhL, Pu=1,000kg/cm® BiEML, W
DEBRECED, FIL Pn & £ ¥554THoT
by WHRKRTHIERE, LFVvIclETSHRER
LTv3,

(12

£

+ Y

[}

4.
/ Re20
R
Ras

Jel

/
10

Py (keg/cem®)

10ad
";.’/
//-/""“
™

eo ﬂl!Bu?

PE A R T R S
4 5 & 7 8 3 W oot

h(cm)
B4 Pu/P R %
ZZT Pu=1,000kg/cm? QT o sk ¢, W

0.1 kgl Lo#aizs~»T W=0.05kg o & izD
C3Yn, F—0 Pn ORETERNEVOIZ A X

IEVZLLED>TREBATLILOEL LN,
L2 T, Pu=1,000kg/cm®* LT OFETIE, 13
LALE W izgEn, Wi
Pu=1let 2 (13}
(Py : kg/cm?, h:cm)

a)mlf,‘.":l:.ﬁ:,’.-; i, wE 1 (kg/em®) X h=0, +1z
bbb, HEARRT L EDRELZTRT. VE, AHER
12334 3 % 6, GRIERLE 300 mm, L 6 mm) A3
11 kg/em® ORNEZZIINE L EORKARREHSE
#2082 B iz iy 9,000kg/ecm? L2239, Th
RS ORMBIES 4, 100kg/em? D 2.2 {F iz %o T
VW3, SHSKREOHBHERLRIEL TE b THLR
8.

5-2 REICETINMNESD P LBWEH. Pu

ENBRIZONT
HHRHMMIZ, WE P 221, ZO08R, o

MBESNHBOLLLE, P b offiziz, Hill =
X BROBHH B,
Pn — Aht _l - E_
=145 GH-3) (14)
Y RIS, H - wiERE
a R, ¢ iR B
h :ﬁiﬁﬁmé, PJ:W E

2T, ARBROKREOHAD hizB13 D (14) X
D P 2R, £, T0Oh EH I30ICYEL P
RN HRD THEEL TA 3.

I’ S5 Pu/p,
A P, Wooskg o0k | 0.15k
Pll

@ ke/cm* kx/m | Pu/Ps kg/m l Pu/Pe ‘ [ Pu/Py
6 260 550 2.1 550 2.1 550 2.1
7 300 1,000 3.3 1,000 3.3 1,000 3.3
8 345 | 1.80 | 5.2 150 | 3.3 L150 | 3.3
9 390 3,400 8.7 1,400 3,6 1,300 3.3
10 432 5,500 | 12.7 1,700 3,9 1,550 3.6
1 476 2,200 4,6 1,90 | 4.0
12 520 3,000 5.8 2,500 4.8
13 562 4,200 7.5 3,400 6.1

Py iz P X082 KRTH Y, MEERMICER
REEBRBPOLEALIVLKRTHD Y E LHE L
L. Pu/P: ofyMii 2.1 ThHhoT, WMok e
%

20 C20)

BEOFIKTIZ, B/ 6niz, Pu/Pyiziz W sit
THHREERDL SN, HORMETIRZLAL —tk
ATV, TORJAEERTSHE, @IS0 X 5 iz
B, Pi=300kg/em® PAETIX, BIL Pk ir. W

IRRRG 2



/
X
W =005 Kg
10}
s.
st "”,ocus
7t //
L Gr A
< I/
= 5p
- A
Al /
A
3-
2

00 200 365 400 500 60D
P, (kg/cn*]

s Pu/Pi~P, o5

NRRCHNLIE Pu/Ps HAEL{ TRV, HELTE
Lvisz ki, WahEwe&izd 6T Pu ol
WhELTHLEVWSWMTH S, flziE, W, Ry o
HGCRBLEL LR Pu i+ 4% N W,
R; TB»Y,

M @

W, < W
R < R
Py, = Pn,

Et+ak, (2 OFRIFCITRETF S, chig,
I TS REBRREORBATIRA v v 2R
WO T L EAHEO TV B, Pu/P: & k (BEERE
BwE) L4nx, k 1z P,=300kg/cm?® % Ti 3,
U EIENIE Py ORKICBECTRKEL LBRE
TH . ZOREBHIETHNITIANIC, BaYLHR
POBBRERG 2 TaTsZ LM TES, & B
B’ #x, B, BORERSIZE2TELT3Y
VO EThhve. ThiZiE, HEORRESD, £
OTHET OB, BifktE0%, 2044 T oD
R, REaE75yIBOEED, RHOJ EAL
OBREOEBENS Thd R YV BHELNEORIITH
35, RALORGEEHSARLELTELHTHRE
REUTH B,

5-3 BARREORIRIZONT

SETOBRATHRBRE LT 5ERTOGILI,
FHES 12 T, KPEHXROBMMEFREIH
CEERTVAEALTLAY, ZOMITHRRE

Vol. 28, No. 1. 1967

(21)

BizovTLRKTHHS T, Zork:, iz, K
NESIZ K Lo &2k, =0 Py HRINFHESH
P =Bt 5505, oREBL L Tabhi,
FIT, INOOBENS, HHEH Pr Lk X
— E Lo iR BT Bl 2 RS0 s TA
£9.

. SICREFI0BELR, HANEREIES
hipgeL s L &, BBUIXSHAREF YL, DELE
FOMBIENRY 315,

h=af\(Pn)+35f:(E)

a+8=1 (15)

EBADIWTHD, a L § L%, HFAEH Pn (X
REGFOHRUEORR LA THEEL LS TL L)
EEULHNETE, RAX—-BBBIcH TS0
Bfe, x, RBIZPLET IR §THOT, a—
0 DLERFERLBHRTELAY, 0 DL 23R
iz Po ORILBELhIERICEHNELOLES,
TOEIZELDL, TIETIRIVA, RI12iz8e
LI W BHRLTITL L, RIS Pr it Pn
EDOLOOMETRFTOT, WO BKIZELT a 131
Kt3LBx3. —H, WHEHENMThuEEhizkE
LT, =R AX¥—0fxilizfiml v 3%8chH Y,
BHakDy—Y—F—LEiThdLNiztn 5
Wit S EPERIZTEEL S,

LIAT, By, ARV, 220
F—vv, B, KPENEOES LBEM, itk
DEH L EH, OOFROMETH S, Lo T,
VDABRHOTERAD L, KPENROEL, oW
TRARIEIZ 331 5 R ORI BRE T SEGEATEE L
IR E BT S sk oy, 8z, @K
EFIZLT, RREEL THHTHLTL, HS
BRI TH2TYH, BIBRAEMIZSL v o o
b3 il

h=1<f1=dz

2ZC, FA—8iE R ob kT, BWREML T
2t Wi~W, okbEHEOWRE, W o fiin &
EBic P b LEMTIRELAT, Hi6nES5ic
nH. —F, BHEH « B¢ XY L{REVERT
%, IS RPEAED &4 0~ B arkte

T Fty Ty —
W < W, < W
") 2) 3

Eé SRREREBEAE

21




TAHERKIEREN, H6(1), (D hiE o bbb

€+,

/z=KI;PJ£ (=<0
LS5, LIAN T 6T
BT L AR IR - CEHR
BDLURVRAERDIETHD,

el [—“6(2) %ifii h |i&0)‘?"{ VR
ORPZMET B, ) UBRIPOTHIIHLT
DE L EEYTNIL,

lz=KI;Pdt=K.:.Pm, (c<8)

2T, Phif, RIIEUC Po CH B T oME S
D.k«hii(*ﬁ@%@%ﬁ%mw¢5o

T I, KPHEDOEEE CH, BEMLLMEERT
T TIEIGES . —EHTH D EEL LGRS 2 &R,
Eel) t i oxt THERRIZEMA SRS, TfaYIc,
AL RLAEZRAEFTERALLTELZSFLTE

t O KIK LPUET
¥Ho b LS

%,

6. BH & M F

Lk, BBRHOBHERERASMF L, L
MR ER LT oA, FB, WHRTF L iMYIR

FLIEHLOTHOT, TOMRMECEHEETETS
EXHRIREETHDB, LY, HLETL, EEM
AN RDOIINIT AL B, KPEDE O HEL
fwﬁﬁﬁﬁP“HoHHOMﬂé”hffcﬁﬁﬁ
12 of#iizsy T 2R TR EWENER ST o0
Do ZOXHFoUNE, LXHBRRKIZHEVTLFASTHH
T, BELEGTORSGH» LML EZLTEFANTDE
EFRTOS v AIHTIRED L THHIEDRTH
BZEEPHBE LT D, 27T, 4%, BERWO
Ba L FRETSWEICH, COHFBLESHIZE
THLLERDH D, i, IR ¢ BZEE « 124
CARTENTELNE, BENLETHD
X B

1\! )

1) ZEB-HFE3 Mg mL 2 (1951) 123,
2) B - WM« HE  RUETIRERIMBE 3 (1961)
361

3) Cole R.H: Under Water Explosions (Princeton
Unaiversity Press. (19438)

4) PERLM BRI ER (i)

5) WHEN - gy (HARRES

02 Explosive Forming

by T. Sakurai and M. Kanamoto

This paper presents an exyerimental
study on formabiliy and its mechanism.

The metal blanks of steel platz, 450
-460 mm in diameter and 6 mm in thick-
ness were explosively formed by use of die
of diameter 300 mm, under various condi-
tions of charge weight W and stand.off R,
and their depth after forming was strictly
measured.

Plotting log % versus log Wﬁ/R. a
straight line was obtained as Fig. 1.A.
Therefore, it was found that % is subject

to

h=k(WS/R)"
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Fig. 1 Relation between /& and W&/R

(1)

This is similar to the formula for peak pressure P in pressure wave in water.

The depth % increases as W increases and the curve of log K-log IV%becomes sira-

ight, so the forming depth & is subject to

22 (22)
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h=KwW* (w/Ryn

which is simlar to the formula for the forimpulse of pressure wave.

In the second place, pressure Pir was
measured by Hirata’s pressure gauge, and
the straight line was obtained when plotting
log Pi versus log w1 as shown by Fig.
2

-~

When W is over 0.15 kg, Pu entire-
ly coincides with the formula (1) and equals
to peak pressure Pn. When W is smaller
than the above limited value, Py is cont-
rolled by the formula for impulse as (2).

From this fact, it was found that the
impulse is essentially important for forma-
bility, and if forming time < is larger than
time interval ¢, all wave impulse 7, that is,
an area of pressure-time curve of wave,

04 0% 6 CTOEDS
lKg*)

’wi

a3 o1 Q29
)

Fig. 2 Relation between Py and W3/R

must be consumed for forming. Therefore when we assumed for simplification that % is

merely proporticnal to impulse, the following formula was obtained,

1¢=Kf;pdz (=>8)

On the contrary, when ¢ becomes larger than

(3)

= as W increases, only a part of impulse

of wave must be consumed for forming, so % is subject to

h=K _f ‘pdt=KPin (=50),

(4)

Here, as ¢ is assumed to be negligible, formability is proportional to peak pressure Pm.
In conclusion, impulse is the most important factor in explosive forming mechanism.
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