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STUDIES ON MECHANICAL PROPERTIES AT ELEVATED
' TEMPERATURE OF TIMKEN 16-23-6 (I)

Syn‘dp.s'm

Taro Hasegawa, Osamu Ochizi and Junichi Ino

The authors studied the mﬂuence of the time of solution-treatment on the mechanical

properties at’ 650°C with” Timken alloys

follows.

Test pieces of Timken alloys were solution-treated
for 1 hour and 10 hours before ¢ hot-cold working

or age-hardening. The results were as

(1) Creep resxstance and y1e1d strength at 650°C 1ncreased by the long-time solution-

treatment before ‘‘ hot-cold working '’

" or age-hardening, because the precipitate were finely

distributed and the ‘precipitation-hardening during testing at 650°C became prominent.
(2) In the case of the long-time solution-treatment, ductility of creep rupture testing dec-

reased than the case of short-time solution-treatment,
testilng was more prominent in the former case than-in the latter case.
in which precipitation during testing was slighter than

ductility of the short-time tensile test,

because the precipitation during the
On the contrary, the

creep rupture test, was smaller in the case of short-time solution-treatment than long-time

solution-treatment.
solutlon—treatment

It was beéause of advanced diffusion and homogenizing by the long-time

(3)- Effect of long- time solutlon treatment became prominent by precipitation- hardemng
durmg testing, so that its effect was more prominent in !‘hot-ccld-worked’’ condition than in
age-hardened condition, and in"the long-time and high-temperature testing than in thé short-

time or room-temperature.testing.
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Table I. Chemical composition of the specimen.
c | si | Mn P s | cr | wi Mo N Reference
. N ; P 5 : 5 . Melted in 100kg basic
007 0°65 ' 1°82 0014 } 0°024 15°92 24-88 672 0° 150 induction furnace

BIOWETE & H.C.W. 2OV HM RO EM0FITT
SUF. 2RWTEER HCW. BiomMswEE: L
72. P.H. »+Ee3 LEEBLALRE 750°C X 25h
22y Ts B REE 2fT 0.
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20mm$ HEE L D 6°35HX30mm DY Y — TR
Wik 15 L O 7°0$H x50mm. OEHEHS RRBRA %
WL 15mm$ HBH LD ooy ov C —EERRBRE 2R
HL1z. HBiRy ) - THERERE A.S.T.M.E 85~50T
ik ARBETEBL, HBBEIR 650°C RBREHIZ
H.C. W. O&¥gizid 31°5kg /mm? P. H. OEEHTIZ
25kg /mm? & Lz, HEBERRBIE A.S.T.ME" 21
~A431T Xk B R TEN L RBRIEE 1T 650°C, BEME
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Fig. 1
1150°Cx th. W.Q.

X 500 (2/3)
750°Cx 25h. A.C.

C I3 B LB TS < 12 3

X500(2/3)
750°C % 25h. A.C.

Fig. 2.
1150°C X 10h. W.Q.

X 500(2/3)
159, H.C.W..

Fig. 3.
1150°Cx 1h. W.Q.
650°0>_<6h. A.C.

700°C,

Fig. 4.
1150°C x 10h. W.Q.
650°Cx6h A.C.

X500(2/3)
700°C, 159, H.C.W.
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Table 2. Hardness

and Charpy impact value of the specimen.

Charpy impact value kg Jcm? -

.— 46 —

© Testing
Heat treatment : I-éa;;irl:?ss . temperature
: ! TR in °C exp. 1 : -exp.2 mean
1150°C x 1h. water cooling . . .
750°C % 25h. air cooling 202+ - Room 6°0 | 34 47
1150°C x 10h. water cooling o . .
750°C x 25h. air cooliug 202 Room 4tz A4S 4°5
1150°C X th water cooling j -, - o
700°C x 152, H.C.W. & stress reheved 280 ‘ Room 54 675 . .59
1150°C X 10h. water cooling ! . .
700°C x 159, H.C.W. & stress reheved 285 Room ] 118 74 96
1150°C x 10h. water cooling o . . .
750°C X 25h. air cooling — 650 1o 1o 115
1150°C x 10h. water cooling : neo | imes 1 .
750°Cx 25h. air cooling _ - 650 1079 o7 10°8
1150°C x th. water cooling i S .
700°C H.C.W. 159, & stress relieved — 650 “, 4 12°3 ,11 4
-1150°C x 10h. water cooling . . .
700°C H.C.W. 159, & stress relieved _— 650 1329 4 18 124
stress relief: 650°C x6h air cooling °
Table 3. Result of the short-time tensile test.
— ' Yield ,
'&er;tlg-g Size of |stress Ultimate | Elongation |Reduction-
Heat treatment B -ratupre specimen|(0°29% strength | in 30mm of area
: © °oC mm oftset) | kg /[ mm? % %
o kg/ mm? '
| i
1150°C x 1h. water cooling I U anea careg . .
750°C % 25h. air cooling - Room ; 7°0p x50  40°8 854 31°2 314
1150°C x 10h. water ccoling ‘ . . S . .
750°C X 25h.air cooling r Room 7 O¢X50{' 4,1 6 8176 312 277
1150°C x th. water cooling S ‘ . .. PR .
700°C 139, H.C.W. & stress relieved Room 7 Ogﬁxsov _78’0 ’93 ! 15 A6 L 49°3
1150°C % 10h. water cooling o s N i .
700°C 189, H.C.W. & stress relieved Room 70 x50 84 »O 9777 180 49°8
. . ] :
1150°C x 1h. water cooling P . . i . .
750°C x 25h. air cooling 650 ; 8°5¢ x50, 2472 4976 37 | 32ve
1150°C x 16h. water cooling , . ‘ . . ‘r Y .
750°C % 25h. air cooling E 650 . 8 54))(50 ‘ 26°1 489 | ‘ 38°3 37°4
- : ' , 1 f #
1150°C><1h. water cooling . . . . ; . .
700°C 139 H.C.W. & stress relieved | ~ ©%0 87580 83.1 | ety 52 15°8
1150°C x 10h. water cooling e L [ R ] .
7C0°C 18% H C. W & stress reliev ed 650 8'5p x50  57°1 1 6670 574 22°2
Hfrii <$£PS‘, BT ITHH L T0 5. o 2HE BEBEAEL L VEROBREFTFERENZ L
LX) ERSHEMIAAET L VERRR SO EDE HEEINAY COENREEFRLESNL TV ADT
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. Fig 7.
1150°C x th. W.Q. 700°C, 15%, H.C.W.
650°C x6h*A.C. -

X 25(2/3)

Fig. 6. X 25(2/3)
1150°Cx 10h, W.Q. 750°Cx25h. A.C.

Fig. 8. X 25(2/3) ,
1150°Cx 10h. W.Q. 700°C,15%, H.C.W.
650°C x6h. A.C. ‘ -

Table 4. Result of the creep rupture test.

l‘ 7
| Testing Testing| Time Elonga- Creep | Con- Hardness
! S {tion of
tempe- of the rate tration Rockwell B
Heat treatment | temp stress rupture 5 : —
rature kg mm? ruptureG.L=30 (%/h) ; of area Before | After
l‘ °C g (hour) imm(2)| (%) test | test
-ilSO°C><1h. water cooling N . . N '
750°C x 25h. air cooling | 650 .25 187°9 | 55°5 | 00653 | 60°3 93 94
1150°C X 10h. water cooling . ) . . '
750°C x 25h. air cooling’ 650 25 196°7 | 44°4 0-0427 52°5 92 G5
1150°C % 1h. water cooling - : : . . . . ' |
700°C 139 H.C.W. &stress relieved 650 31°5 243°9 9+3 | 0°0139 27°5 104 | 106
- )
1150°C X 10h. water cooling : : ) . . ) ] |
600°C 189 H.C.W.& stress relieved 650 315 ; s16°9 S*3 0005z 4vs. 103 ' 109
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X 500¢2/3)
(Same as Fig. 1.)
Aftér creep rupture test

Fig. 9

X 500(2/3)
(Same as Fig. 2.)
After creep rupture test.

Fig. 10.

Fig. 11. X 500(2/3)
(Same as Fig. 3)
After creep rupture test

' Fig. 12.

%500(2/3)
(Same as Fig. 4) )
After creep rupture test
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DETERMINATION OF OXYGEN IN CAST IRON"

Synops:s '

H'Ldeh'wo G'otu Shin Suzuki, Jin K'mnum and Alma Onuma

Recently, the determmatlon of oxygen in cast iron has been required and it is lmportant

to determine not only the total oxygen but the oxygen as each oxide..

The non metalhc mclusmn

. method such as the chlorine method, the electrolytic method the hot mtrlc acid. method etc.
is the usual method-for- determining each oxide in cast'iron but: thls method -is -tedious and not

reliable.

The authors studied on the fractional vacuum-fusion - method ‘and ‘it was found that

by using a tin-bath, FeO could be extracted at 1050°C, MnO at 1150°C, SiO; at 1450°C and-Al,O;
at 1750°C by this simple method. The same cast iron samples were ‘analyzed by the fractional

- vacuum-fusion method, the.hot nitric acid method, the chlorine. method "and. the electrolytxc
method. Successful results were obtained by the fractional vacuum- fusmn method in Lomparxson
with the case of the non-metallic inclusion- method. ) ’
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