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~ STUDIES ON MECHANICAL PROPERTIES OF TIMKEN 16-25-6
AT ELEVATED TEMPERATURES (1V)

Synopsis:

Taro Hasegawa and Osamu Ochiai

The authors studied the iong—time—creep—rupture properties at 600, 650 & 700°C and short-
time-tensile-test properties at room and elevated temperatures of Timken 16-25-6 at the state

of ““hot-cold’’ working (hot cold worked at 700°C and 209

of reduction from as-forged,

condition), as solution treated, and as precipitation hardened.

The results were as follows:

1. ‘“‘Hot-cold” worked specimens.had higher strength at the temperature below 700°C than
in the other heat treated condmon and the ductility was also sufficient for practical use,
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But the effect of strain hardening decreased along with “the increase of temperature and
testing time, then the strength of ‘‘hot cold’’ worked specimens approaches to that of the other

kind of heat treatment.

2. The strength increased and reversely the ductility decreased by precipitation hardening
during the elevated temperature testing. So, the precipitation-hardéned specimens had lower

strength and higher ductility than solution-treated specimens.

This phenomenon was evident

when specimens were tested at the testing temperature and time of which the rate of precipi-

tation hardening was great.

Therefore this effect was not clear in short-time-tensile-tests

and long-time or high-tempesature creep rupture tests.
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A TS _EaRed 700°C, 209% (D hot cold working -

D %A MHEBAEE X U, 3 b Eislase, sl
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B 2EL, SPhERRMA (8°5¢ x50mm), 7 J —F
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X36°5mm) DIERF PERI L 7. fERERS IBEAERERI
FEIHDICONIGRY T, 29 =80 ) — T
sSEakir 27 N AS.T.M., E22-41 X" E 85-50
T Ui 2 T2z ’
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3 OB KAED RN D 2 HIRL b 750°C DR
D RS R 2T D1 kR %2 Fig. | TWiFRd. O
HRIDDXDC EBED LN
‘1. H.C.W. 0ztkht 650°C LI TFOERIEE T3k
OBLEIRFE L DT, PURD &S IWE L, £7:650°C
Bhb & 20T b ABUSREDIR D b gt [BR
teld 0°9~0°7 = P.H., Sol. @ 0°4~0°5 [T L&
fE2 R L% 1o BRIRE L BR & 75 5 18 BRIt & <72
5.

2. P.H. & Sol. »HiZd 3 LEZNEIT L DIENA
PR 3E L 75355 650°C TRPBENOERIZDU.

Table 1. Chemical composition of material tested.

Symbol [ c ! Si | Mn P

s ! cr Ni | Mo i~N

i
0°86 . 1-20‘!

0°019 j

0°015 17+19

| |
i 2473

Table 2. Heat treatment of material tested.

Symbol | Heat treatment

H.C.W After heated 4 h at 700°C, hot cold worked from machined 23mmg¢ bar to 21 mmeg
il bar, then stress-relieved 6 h at 650°C and air-cooled.
Sol. Solution-treated 1h. at 1150°C and water—cooled.

P.H Solution-treated 1 h at 1150°C and water-cooled, then aged
i 25h at 750°C and air-cooled.
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Table 3. Comparative rupture strength.
Tempera ! Sol. P. H. H.C.W.
ture — e =

°C 100h 1000 h 1ooh)1000h 1ooh{1oooh

600 | (46) (27°5)|(34°0){(29°0) 44°5 | 34°0

650 { 28°4 (19°0)|(24°7)[(19°0) (34"1)' 22°6

700 1 20-3 (13°4)| 18*3 {(14°2): 21*5 , 15°2

650% — | — | . 195 36 !(21‘5)
Reference: * of 19-9 D.L. ‘

( ) extrapolated
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Fig. 7. Tempereture characteristic of creep
rupture strength.
Heat treatment:as forged, 700°C H.C.W.,
650°Cx6h AC. -

a) Before creep b) After creep rupture
rupture test test at 650°C, 22.5kg/
mm?, rupture life:

378h

Photo. 1. Microstructures of test specimens
before and after creep-rueture test.
Specimens was solution-treated lh. at 1150
°C and water cooled X500(2/5)

b) After creep-rupture
test test at 600°C, 33kg/mm?2
rupture life: 133h

:2%3x

c) After creep-rupture
test 650°C, 21kg/mm?
rupture life: 364h

Photo. 2. Microstructures of test specimens
before and after creep-rupture test.
Specimens was solution-treated 1h. at 1150
°C and water-cooled, then aged 25h at 750
°C and air cooled. x500(2/5)

ko I .AZL»&L.
b) After creep-rupture
test test at 60t°C, 36.5kg/
mm? rupture life:593h

c) After creep-rupture d) After creep rupture-
test at 650°C, 22.5kg/ test at 700°C, 18kg/mm?
mm? rupture life: 1033h rupture life: 311h

Photo. 3. Microstructures of test specimens
before and after creep-rupture test.
Specimens was forged, hot-cold-worked at
700°C and stress-relieved 6h. at 650°C and -
air-cooled. X500(2/5)
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