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STUDIES ON MECHANICAL PROPERTIES AT ELEVATED
TEMPERATURE OF TIMKEN 16-25-6 (II)

Taro Hasegawa, Osamu Ochiat and J umchz Ino

Synopsis:

The authors studied the effects of solution treatment on Timken alloys before hot-cold-
working, working temperature and reduction of working on creep rupture properties at 650°C,

31'5kg /mm? The results were as follows.

(1) Creep. resistance increased by the solution treatment before hot-cold working, but

ductility of creep rupture testing prominently decreased by it as compared with the test
pieces which were hot-cold worked at the comparable working condition and not solution-trea-
ted before hot-cold working, although the hardness of the test pieces of the comparablé

working condition were not different.

(2) Creep rupture time ‘decreased, and ductility

increased as working - temperature

increased. Creep rate of the specimens worked at 700 and 800°C .were not different regardiess

of the reduction of working and preheat-treatment.

The third stage creep strain of the spe-

cimens which were hot-cold worked at 700°C were smaller than when it was hot-cold worked

at 800°C.

(3) Creep rupture life decreased while the reduction of working increased regardless of the
increasing hardness. Ductility decreased, while the reduction of working at any working

temperature increased.

D
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~NT 1/4 t ZESRER AL, #EENTERED H.
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ESALE, H. C. W. [S/sbitos TRES R
MOBETE 3 rFFO T ) 4 VBES %REL, 29 — 75
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7Y — THEEBEEERO H. C. W. o= A
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Fig. 1. Effects of working temperature
on hardness.
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on hardness
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Table 1. Chemical composition of the specinen.
c i Si ! Mn P S ’ Cr Ni Mo N Reference
o ] ; o i I . ; P :
0°07 065 | 0ot ! 0-024 | 15:92 | 2488 | 6+72 ' o150 |  Melted in i0Okg basic
; b : :

induction furnace
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Table 2. Effect of working temperature and reduction on mechanical properties.

Hardness' of
Heat treatment Brinell hardness *Creep rupture test creep test
. specimen
Speci- - O — - . = — N [ .
men ' Wor- {Reduc- After Elon- 5 )
Na. Solution king tion . solu- | After ;Atf_?sg 1:31?‘; i; gation] Creep R:g;;c- Before | After
¢ |tempe- of wor-{ tion | H. C. i . :at rup-| rate | . test | test
treatment | - e | king |treat- | W. | Fele | UME e {(%/h) °H2TE4 (Re) | (Re)
‘ (°C) | (%) | ment | ving | ) (o) (%)
| .
T 80 | as forged 700 10°5 217 303 285 176°6 | 103 0°013 28°5 31 27 '
- T 81 ; as forged 700 14*1 211 ; 304 280 150°0 | 158 0°016 40°2 26 29
T 82 | as forged 700 | 24°0 209 . 321 207 | 1317 0 87 |0°021 | 13'1: 32 32
+ » i |
1150°C % 1h . » r . . . oo | v
T 83 water cooling 700 9-8 185 ! 298 286 247°1 75 0-0i5 192 30 31
1150°C x th . ' . . . .
T 84 | “water cooling 700 159 186 i 311 299 24748 7°0 0°017 1625 33 33
o | 1150°Cx 1h . : : . . . . ' -
T 85 water cooling- 700 25°1 182 : 320 299 186°4 5°0 0°017 ' 9 2 ‘ 35 32
1150°C X 1h . j S “O1E . i
T 86 : water cooling 800 10°8 179 . 283 266 148°3 | 29°0 0°015 44-1 2’7. ‘ 25
i 1150°Cx1h . ; : . e 1A .
T 87 i water cooling 800 16*1 184 | 285 278 160°0 | 18°8 0*017 40°5 27 27
1150°Cx'1h . ‘ | . . . , .
T 88 water cooling | - 800 27°9 185 ! 290 284 146°1 | 13°0 0-01é6 39°1 - 29 23
"1150°Cx th . | . . . .
T 89 ' water cooling 200 9°3 187 \ 257 260 490 | 33°5 0 073' 510 25 22
i 1150°C X 1h . :' . . . . .
T810 : water cooling 300 19°1 186 ! 266 258 66°5 | 212 0] .058 46°3 25 24
1150°C x th . i . . . . ;
T8l11 water cooling 300 283 185 i 274 263 554 | 20°8 0-061 48°5 25 24.

o Testing temperature 650°C, testing stress 31°5kg/mm?.
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Fig. 3. Effects of reduction on creep
rupture life and elongation testing

condition; 650°C 31°*5kg/mm?.
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Fig. 4. Effects of working temperature . TTERTH D, ER{baEe ?OOOC T, H. .C' w.
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Fig. '5. X500(1/2) Fig. 6. X 500(1/2) ~ Fig. 7. X 500(1/2)
As forged ' , (Same as left) . " Solution-treated - and
700°C 20% H.C.W. After creep rupture test .. 700°C 109 H.C.W.
650°Cx é6h A.C. : ' Test condition: 650°C 31°5kg /rnm2 . 650°Cx6h. A.C.

Rupture life :150°0h ‘
Elongation: 15.8% _

A s X ER

“Fig. 8. X 500(1/2) F1g 9. X 500(1/2) Fig. 10. X 500(1/2)
(Same as left) Solution-treated and ) . (Same as left)

After creep rupture test -800°C 209 H.C.W. After creep rupture test

Test condition: 650°C 31'5kg/mm? 65°Cx6h. A.C

Test condition: 650°C 31°5kg/ mm?
Rupture life: 102°0Oh
Elongation: 17°'5%

Rupture life: 247°1h
Elongation: 7°5%

Fig. 11. ><500(1/2) . Fig. 12 (Same as left) x500(1/2)
Solution treated and _ After creep rupture test
900°C 20% H.C.W. Test condition: 650°C 31°5kg/ mm2

Rupture life: 66.5h
Elongation: 21°2%
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