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Masao Kato and Masatoshi Kobayashi: Applications of Radioautography to
Metallurgy (Ist Report). Study on the Bshaviour of Iron in Aluminium of High
Purity by the Use of Fe-59. By means of stripping emulsion method of radioautography,
a study on the beshaviour of iron in aluminium of four nine purity was carried out. The alloy
was prepared so as to contain 0.0349% iron tagged with mixed radioisotopes Fe-59 and Fe-55,
the content of which was determined by radiochemical analysis. On the cast form cooled rapidly
the greater part of iron was segregated in dendrites, whose structure was difficult to diffuse by
solution heat-treatment (600°, 4 hours), and the alloy cold-rolled about 20 9§ revealed a V-shaped
slipping pattern. Onarolled structure iron partially dissplved in matrix by solution heat-treatment.

It was proved that radioautography was a powerful technique for researches on alloys.
(Received March 29, 1955)

* BORKBREEE AP SET



#% 10 B3

STAF -1 Y774 ~OE&B~OWBHE (51H) 617

I % =
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HBHEOBRE S FIREINTE D, AR UCBET 5
LR ESE b FT oL T X 722 XD@GMWEX®), SEROBIZE
123\ T b I BTRINTR L O 57, HEMOPIRT &
CHL B AT LA B OEXOANananaddn, = = ®r s ¥4+
~ VTS 7 4 ~CXBEBOBROBLIFRELT, M7
§ = v A OSEEMETIC BT 5T & LTOEOST
B X o ST 2T X CHUSEOMEYIRET L.
L)L LCEMEET L $ = VA (99.99%) - Fe-59, Fe-
55 DREAHY 0.064% FiMLicd DR L.

I #ALARLOMTESAK
Fe*t o> TR A% 4

@A L»~ R.Lix AEC (Atomic Energy Comission,
U.S.A.) &3 Fex Cl; 0#BIRATE O CAR Lz Fe-
55, Fe-59 oiR&Hec, FowE% Table 1z, Table
2 12it Fe-55, Fe-59 piihli5 MUEHRO B, 4
¥ OWTRLE.

BBPTHIC L ) &BEITBRT T 5108 DT, BEHT
HF k5 BR L TE AR BT 5 2 »ic Table
8 iTFT kS RO BIEG L HEH L. BIRERE 50A/
dm?, %20 min OBMEHTHITI » 3X30 X 0. 1 mm ~J#:
o Al BB (e 99.99%) i< 12 mg © Fe* 4l
k.
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Table 1 Specification of radioisotope.

Chemical form
Concentration
Specific Activity

FeCl; in HC1
0.215+109% mc/mL
Fe-59 6.1mc/gm
Fe-55 12.0mc/gm
Analysis

Assayed at 8:00 a. m. 10-24-52

Conc Fe-55 0.423-5095+1009%6 mc/mL

Co-60 2X10-% mc/mL
Fe 35.25 mg/mL
0.76 N Acid
Table 2 Modes of decay of radioisotopes
(Fe-59, Fe-55).
Atomic Sy;gg()l Modes of decay and
mass Half-life
number amber energies of radiations
26 | Fe-59 |45 days |8~ 0.46 0.26 Mev
y 1.30 1.10 0.20 Mev
26 Fe-55 | 2.9 years K
Table 3 Composition of electrolyte. HigE 99. 99
FeCl; 102 gm-/im— % o Al®
CaCly 114 gm/L 20g % 1/4
0.76N acid (HCD
Current density 50A/dm? HOXRIIHR
FCEIEL,

Fe* 2ifis e AlBBEToF T CBM L. 7
Sy 7AE LTEIMLY ~ X% Hv, Fe*r 2RI
FotkH L COHMMEA LS8R LICBiGE iR LC B E & 2
. FO—EEREEFEE LAY, Boxi 209 BRE
L L7z 0, 20%6BKENTES 600°, 4 hr DIERE(LEEEY
70l b D& T HLHUNTLEE s X CEURERE L L.
e {LERE: KNO; icp&® NaCl #ji J-ismep
T, BAERTRBESREiREL O L BRE B L
TEE#by +2° DRCIiz 5 LT .

IV. FeZE A RORZ

BSEER T OBEOBWZ L2 AIE LT Fe 05HEY
B L. BHBES B O T BEHREO Il  (absorp-
tion)ic X BEEL /NI LT, —BOMABIIEE (ge-
ometry) CHERID BHHEE L SRAD BEHEE L % T 5.
R.L OBERKkTCHADEECHEL, {BKEMD 2cC
FoR L OTHTHORBIIC AN, FfHe - & —T&
B L b % e e LT G-M B cRjorort
Wi (cpm) Z#RELE. Fig 1ixifmogsssy +2%
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Fig. 1 Calibration curve for radiochemical analysis.
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W

FELARBO/N 2 HNO; 8Bigic L, F+ VT
~ (carrier) r LC—28D FeCl; 1z T H NaOH
I X oC Fe(OH); Difix o< 5. ME L CHIRLEE
X8, BEL B IEH CR 15 mm OERICHE
B3, ZOWHEDOKGREDIR S % Hll>C_LEOFHERMER
5 Fe 0g&EREY K, §B%EY guet5. Table 4 i3

Table 4 Results of radiochemical analysis.

Number | Weight of | Counts [
of specimen per Fe (mg)| Fe (%)

specimen; (ing) minuits |
i

1 81.5 2900 0.052 0.064

2 88.3 3150 0.056 0.064

3 78.0 2780 0.050 0.064

4 29.2 1030 0.019 0.065

FOERELRT S OT, BT FiHLEROLEBOSIHEIR
I{—BLT5. zoiFEkTcHELRERO Fe&f
4% 0.064% Th 5.

V. 5SFF~+F5574—
HAR#oWEIBH

FBFHE =AY — e N~ —CHEL T 50 s r v
DEICEAL, BFD= A Y ~ o 2= =T HFCTH
bR THEYITONR. YA A~ T4 - RETR
o (nuclear type emulsion) ¢ Fuji stripping plate
ET 2E 15 u #{FRHLTA VY » v sHk(stripping em-
ulsion method) iz X oCiFot. £BERRLEEFINC
B 5 L bW BB IESIE (pseudo-photographic
effect) I X BTN EHEISZ O T, EX 1
p BEEO 2 v Oy v ERFPIREICHIE, £0o kd
TIEF L oA 3 TR I w . BER B
ARTEXL, BE, BEICXsh 7Y (fog) BE<H
BYCT o 7 ~ 2 ~I2A, 5° LITICROLBRABES T
Bliri7olk. BHETHEIGE FD-111 2 A CHiHE,
wagk FF-H4 %/ Caiefrork.

VI BHEBRORE

EFZFMO 8 BT 2B BHO=F 1 ¥ ~,
SO X OTERSD, BILEE 0.6 % Bl 2 5729ic
BHRREA Iem? SAHINBNE B O Bk 107
~109 (&R 7~9) THZUHADO, = B 5= F\vk
Fe-59 © B i =% 1 ~2%\ (0. 26 Mev, 0. 46 Mev)
DTERBEFEALELS, FUM lem? 2o¥% 107 [EEE
DASETHHS B Thir s = LT EEI L.

ZOEBRICHERALZ R.L ik Table 1 iRkl X bic
Fe-55, Fe-59 niR&H4 Ch DT, DIl EE (specific

(15) H. Yagoda, Radioactive Measurements with
Nuclear Emulsions, (Chapman & Hall, Ltd.)
(16) W. Wainwright, E. C. Anderson, P. C. Hammer.
C.A.Lehman, Nucleonics, 1271951), Jan. No.1,19.

activity) % 19524810 5 24 § 1= % \»C Fe-59 i3 6.1
mc/gm, Fe-55 3 12.0mc/gm Th%. HE A=A,
e-N (A 3 activity, Ay i3 initial activity, A |3 decay
constant) 7 LEBRERICKITZIBGHREY ST E T %L
Fe-59,0.12 mc/gm, Fe-55,9.48 mc/gm Th 5. EX
50u DFUAF—1 7774 ~FE lem? i HEL
BENFROHEBEOIHE XL Fe-59, 0.001uc, Fe-55
0.083 uc TH 5.

Btz Fe-55 i3 K B (K-electron capture)
X b Mn o K-X gga gL, Fe —59 |3 0.26 Mev
L% 0.46 Mev @ B 5% BHT 5. FMD X gl
THEREEREDLDHTPIVEVbILTWSDS, B{hicBL
T X 8 ORERET 2500 NHL D, BHERY
v, ZoOREE 15 HEOBMHISEE THLSZ LR L
2. 15 HoBHERRIC B 2308 1om? & b OEERE
% Fe-59,4x10.7 {5, Fe~-55,4x109? [ ChHB. =D %
DORIEEDEERICHAI AR LCBBRL BT 5bi) Th
5255 M EDOEERERMD b K-X #iiz OBGIERIER
DI ORI LD EELZ T WX 5 THB. Zn-65icD
WCEHPBOTRER (track) % UL~ 7fERICk LT, B
HROTRIFO 2D HABCERD B, X EHtb TRk A 7 V%
By CTWBIST . v BEOFBILILIC WL LE
2 TXu.

Fig.2 {3 Fe* Cl; OWBEO—fr L O CEBELIZE D
SRR E LTEADBE IO Al IKHIC X % %ika il
EBLALERT, WEKORE S5 60 mg/cm? {2/ 5 ¥ Tk
BdIRE L, Th
i\ LIRS ¥ bk
1000 \ I R
! DEAOEL L Mn
\ K-X, 0.26 Mev 8-
$5 L7 0.46 Mevg-
. DOBKIZ L BH DL
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10 25w s B 0r AR :
Thickness of Absorber(mglen) (half-value thick-
ness)* 3y 6mg/

Fig. 2 Absorption curve of radi-
cm? Ch BT LITK

ations emitted from Fe-59,

SRR OBRIKIZ X HRELEETNEZ LERLTY
2. HEHBESITTE DO TR OIRE CHREREDOR S Tl
T2 2 &, THhHTHBOWENT LTHRE LD
DS THD.

TRBRENRE L LD BB (resolving
power) #3033 Uit~ 77 7HMELNB T LHHH
Ihtz.

VI # 2
Photo. I~4 (3D LOFEIZ I OTCELN T A 4~
757 ChS. b OEEITE i U CHER LzEIEE
G, TR X100(X2/3) ThH b, B STt L
1, 0% b Fe OfEELRTI47 ©h%. Photo. 1 iX
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EBEEED 5 U4+~ 75 7T, Fe 0,054 ¥ DS
TikFe 203 L AETY F 74 A BITLTCWBZ
Dih 5. Photo. 2 (REEEES7 ©Hic 600°, 4 hrooisielk

BEPTORBEHO A4~ 77 76, ZOBRICIX

x10x3/2
fPhoto. 1 Radioautograph of rapid coeled
dendritic structure as cast.

x10x3/2
Photo. 2 Radioautograph of solution heat-
treated structure (603°,4 hr).

xX10x3/2
Rolling direction 1
Photo. 3 Radioautograph of rolled structure
(20% reduction).

BEEANT L A A TOREWEALRS. Photo. 3 i
BEEHEY R 20% BIEM T L0054t — 1 75
76, MLICX b Fv F 34 1+ HBEHRAISER I
22% SO VERCELICWDE8M Lhits.

Photo.4 % 209 BMEMIL %170/ 600°, 4hr DOFEE
LR ML= b DT, BREMLDbHE5 X5 Fenfbkd
B2 CTX CEEIA T 25 B L e, Zil
|5l a2 Y By e WY A A

x10x3/2

Rolling direction —
Photo. 4 Radioautograph of rolled and then
solution heat-treated structure.
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Z OBFZRICEE Lzl 0.064% Fe ©hHoT, Al-
Fe 5oiREER ©2 D HAREBRE Y D L ills BEOS
BRETLHS. TRIDFV4+~1 7774 ~DEHTL
L, Feb9 O B D =R ¥~ E2 bb®T, £D
REINT 10w OB LE2 B,

BEHESTZTOE : HUBIELL S ORIT V FBOM
BrEbh T 52y, ST o BBICEEL € Fe kg
PRz DX Sl B Ly, Al ROKEEED 5 B bW
ZRERBOBERRY T D LEL LI BAD,

FREEBEOT ETOD OINBRLREIC X oTC Fe ks
P E TR LIS {, MTHED b OTIEdL EE
LT EDOThAZ La%hhs. L LIEBOTREC
LT Feix Al RCIEFICIER LIS W LM T
b5, ZOESOBERI bICEMLPIREITI T
2.

BRI~ L3 R L X2 BEMEBESHRd
ISR OBWHETE DT, DX 5 haHiEEos 5
BIEMTLS.
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= DBFZE: Al fid Fe oZEge L 5% B Llo<,
R.L Fe59 2wk VF+ -1+ 7574 ~DHKICX
DCITb b DChS. BIEE LTk BRERD b D
Thod, BELOPGZS A+~ 7574 ~RHERT
L ENEOLDTCENEFER T Y, S OBIEHELIEN
THCEIFEERL L LELC, TOBCEE BT
ZOFIBBIN EXRB LTEL.
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