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Effects of Arsenic, Antimony and Tm on. Strength Recrystallization
Temperature and Snoek Peak of Alpha Iron

Ké SOENO and Masatoshi TsucHIYA

Synopsis: : :

. Effects of arsenic; antimony and tin on strength, recrystallization temperature and Snoek peaks of
alpha 1iron were investigated. It was found that the increase in tensile strength caused by cold
drawing became layer in the order, arsenic, tin and antimony addition. Effect of arsenic on the
recrystallization temperature of alpha iron was not observed, on the contrary, antimony and tin
affected the recrystallization temperature and it rised about 90°C. Changes in tensile strength and
in electrical resistivity at liquid nitrogen temperature after aging the alloys quenched from 950°C
were also investigated. The changes assumed to be due to precipitation were found in the alloys
bearing more than about 0°25 atomic per cent antimony and tin, but were not found in the alloys
containing less than 0-045 atomic per cent of antimony and 0-094 atomic per cent of tin, and less
than 0°38 atomic per cent of" arsenic.

The internal friction peaks owing to carbon and nitrogen were investigated by using the alloys
containing about 0-25 atomic per cent arsenic, antimony and tin. In addition to the usual carbon
and nitrogen peaks, abnormal peaks were observed on high temperature side of the usual peaks.
Activation energies of the abnormal peaks were determined as 19'1 kcal/mol in Fe-As-N, 192
kcal/mol -in Fe-Sb-N, 20°0 kcal/mol in Fe-As-C, 21°5 kcal/ mol in Fe-As-C, 21-2 kcal/mol in
Fe-Sb-C, and 22'5 kcal/mol in Fe-Sn-C.

(Received Aug. 26, 1969)
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Table 1. Hydrogen, nitrogen and oxygen contents
of iron used.
H N )
ppm ppm ppm
1-2~2-4 12~.53 460~650
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Table 2, Chemical compositions of alloys used.

Alloy system Mark E};;?;Srgd (3;10{‘172 "Note

Fe-0-4 at? As 0-38
Fe-0-25 at9% As 022

Fe-As Fe-0'1 at%, As 0-075
Fe-0-0075 at% As 0-053
Fe-0:05 at% As 0-032
Fe-0-0075 at% As Diluted Fe-0'1 at% As with iron
Fe-0-135 ato, P 0-105

Fe-P Fe-0:09 at9, P 0064
Fe-0-018 ate, P 0-018
Fe-0-002 ato, P 0-01
Fe-0-35 at95, Sb 0-31
Fe-0'25 at9, Sb 0-23
Fe-0'1 at9 Sb 0-06

Fe-Sb Fe-0-075 at9, Sb 0045
Fe-0'05 at?, Sb 0-035
Fe-0°'025 at9, Sb 0-018
Fe-0'006 at?, Sb Diluted Fe-0-1 at9, Sb with iron
Fe-0-0035 at?, Sb Diluted Fe-0-05 at% Sb with iron
Fe-0'4 at% Sn 0-39 1
Fe-0-25 at9% Sn 025
Fe-0-1 at% Sn 0-094

Fe-Sn Fe-0-075 at% Sn 0-075
Fe-0'05 at% Sn 0054
Fe-0°'025 at?% Sn 0-025
Fe-0-0094 at%, Sn Diluted Fe-0°'1 at?, Sn with iron
Fe-0-0054 at?%, Sn Diluted Fe-0-05 at% Sn with iron
Fe-0-035 at?, S 0-035

Fe-S Fe-0-017 at?, S 0-017
Fe-0-013 at2, S 0013
Te-0°005 a«i% S5 0005
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ERE - REBRTFORELZIEVCHEVIEN
LXBEY—22E25n%. Table 3 pSHEEMAOA
&S Sn BRDIKREL, As & Sb TIEERKRLET

5. HIFRORE X, BREFORESLETICE
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Fig. 14, Carbon and nitrogen damping peaksin Fe-0'25 at?; Sn alloy.

Table 3. Activation energies of internal friction

peaks.

Nitrogen peaks Carbon peaks

P'y Py Pc Pl

kcal/ mol | kcal/ mol | kcal/ mol | kcal/ mol ]

Fe-As 18-1 19-1 19-8 21'5
Fe-Sb 18-3 19-2 20°0 21-2
Fe-Sn 17-7 20:0 20-0 22'5
Mean 18-0 19-9
vaiuc

B U 78R 25 Tl H o3l T & 2 L asdg
FAZ N T\ 530102 Table 3 MR 3 & O S %R
LCwb.

Fe-Sn-C & Snoek ¥ — # 13+ Tl E09 - IEHOIC X
DTHERE N, KR — o OEME = 3 v ¥ — 23 18kcal
/ mol T/ HZ LIS TV, KREDFER
TRKIB Y — 7 O L= 2 V¥ — ORI FThol
AAELPITIRRD LN D T EOHIERER
5, C, NiEa As, Sb, Sn 7x X OiffEICHHNE X
N5 EPPLPICE D7D T, CoNDIFHIZRL T
LIFEOFTEN S b D Z LR EZLNEM T

BT 2R ISEORMETDH S. -
4. & &

FREDESLFELDELERDERVTH 5.

(1) Fui= 01 at% BIToEHZOWT, &
Mg M CIC X 2TE{LEmEZ L 5~ Rk 5 &
INTEE{EVE As, Sn, Sb ONEF TFEL <, Sb OHTE
LI P LRBETHS. 7SIz 0°01 at% BE DM
THELVILEOEB L, TORERRIAI .

(2) Eepdsbllcrd, BI5R DX RMmE O
Ll oTHEinL, ONIEST 5, A OREEIC
XD EEBD ORI 2. Lo LI TEE{ LR 2> 5 HE
=L CEERILDL As, Sn, Sb DIEFTAEILZ LA
FrEXND.

(3) As IMEoTBEREAEICTIEA ERHEEL 52
o As, Pix¥y 40°C, Sb, Sn 13§ 90°C LA X® 5.

(4) 950°C 2 BAS LAHBOBRELIZE 757
PR D3EX, MRS FEREC B D IR L 2 lE
L 725% Fe-Sb, Fe-Sn I+ 023 at9% F x N
0-25 at9 LI CEhC T HIC X 52 b5 S,
UL 0°045 at% Sb 35 X (X 0°094 at% Sn LLIF it
¥l3 X8 Fe-As Tk 0°38 at% As OB TH, HL
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Fig. 15. Frequency dependence of peak temperature
in Fe-0°25 at?% Sn alloy.

PIHTHIC X 5 & Bbn 5Z{biddh &S bhic 7.

(5) #9025 at?% @ As, Sb, Sn ZHjir&ira-
Fe oCx X O’"N®D Snoek ¥ — & Z{IZEL 7225, Higks
FLCE—270Eri, SRAKATHMEFELECH DX
N OMEEREC X E2o -8 bbits. HE
EFA DX EXIE Sn MBEHAREL, As & Sb XiFIER
BETHS.
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