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Effects of Solution Treatment on High-T emperature

Propertles of 18Cr—8N1—T1 Steel.

18Cr-8Ni‘Ti SO

Kenjz Ono, Tadashi NEMOTO and Ryozchz Sasakr

Synopsm
The present study was carr1ed out to make clear the effects of solut1on treatment on the
" creep rupture properties of type 321 stainless: steel. _
To prepare test pieces, three kinds of stainless steel bars, 17Cr-9Ni, 17Cr-9Ni-Ti and 18
"Cr-11Ni-Ti with 25mm diameter were reduced to 15mm diameter by ‘““hot-cold working’’ at
500°C after water-cooling from 1050°C. And then these specimens were solution-treated at
* various temperatufes between 800°C and 1200°C for. | hour. Some of these were reheated
at 1000°C for 2 hours, 900°C for 5 hours and 800°C for 100 hours after water- coohng from

1100°C.
The obtamed results were summanzed as follovvs
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(1) Low-temperature heat-treated material had very fine grains and a low rupture
strength. However, with incréase of solution temperature it showed coarser grains and a higher
- strength.- but a decreased rupture elongation. In general, fupture elongation of 18Cr-8Ni -
‘steel was larger than that of 18Cr-8Ni-Ti steel. -

The effect of solution-treating temperature on"the creep rupture strength of 18Cr- 8N1 Ti
steel was very larger than that of 18Cr-8Ni steel.

(2) With the 18Cr-sNi-Ti steel which had been water-cooled or furnace- cooled from
1100°C, reheated at 1000°C and 900°C after solutmn treatment at 1100°C, there was a consider-
able difference among their carbide precipitation in microstructure, although there was’
little difference among their creep rupture strength. - Specimens which had been reheated
at 800°C for 100 hours after water-cooling. from 1100°C, showed a lower creep rupture
strength than that of water-cooled specimens.

(3) Ttis presumed that the variation of strength Wlth ‘solution-treating temperature and

time was related to both grain size and solublhty of carbide.
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Table 2. Heat, treatment of test pieces.

Marks

. ‘ Heat treatmént :
No.9 |[No.8 |[No.5 :

As hot-cold worked
800°C 1h water-quenched
900°C 1h water-quenched

1000°C th water-quenched
910°5| 810*5 510°5/.1050°C 1h water-quenched -
~ ' - 1100°C 1 h ' water-quenched

911°5/ 811*5| 511+5/ 1150°C 1h water-quenched
) 1200°C 1 h water-quenched

9A — | BA 1100°C 5mn water-quenched
9B | — | 5B [1100°C 15mn water-quenched
9C — | 5C 1100°C 30mn water-quenched
9F — [ 5F | 1100°C 1h furnace-cooled
90X o o 1100°C 1 h. water-quenched
' and 900°C 5h ‘air-cooled
oy | - 1100°C 1 h' water-quenched

‘ and 1000°C 2h air-cooled
97 | — __ 1 1100°C'1h water-quenched

and 800°C.100h air-cooled

‘Photo. 1.
temperature for specimens.

X100 (1/2)
M1crostructure of specimens heated at various.
condxtlons after solution- treated at 1IOO°C

Photo. 2.

Variation of mlcrostructure with solutlon treatlng
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18Cr—8N1 Ti ﬁﬁ@%iﬁ?ﬁ)ﬁacwrzi@‘ S PR AL VR oD

(7.t. =ruptureb time)

a) 912

Rupture time 2,384.9
Stress 15kg/mm?2, at 650°C
a), b) Etched with aqua regia

_ Photo. 3

b) 9Z

Rupture time 766.6h .
Stress 13kg/mm?2, at 650°C

“
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Stress 15kg/mm2
c) Etched with Murakami reagent.

Table'S. .Cr‘eep rupture strength (kg/mm?) at 650°C.
100h. | 1,000h| 10,000h* 100h . | 1,000h| 10,0000 * 100h - ‘1,ooo‘h 10,000 h *
9 | 245 | 13°0 4+6 8 —_ 150 | . 80 5 — 15°0 7°5
- 98 23°0 90 6°0 88 12+0 55 58 — 12°5 10°0
99 16°0 95~ 44 89 _ 10°0 —_— 59 145 12°5 10°0
910 19+0 120 — 810 — . 13°0 8*0 | 510 18°5 14°5 12°0
910*5| 21°0 14°0 82 8105 —_ 150 105 510°5 18+0 15°0 12°0
911 22°0 140" 8*3 811 - 15°5 10°5 511 18°0 15°0 12+0
911*5 23°5 15°0. 8°5. 8L1°5 - 16°0. 11°0 - 511°5 195 15°5 12+0
‘912 22°5 16°5 12°0 812 — 16°0 110 512 — 155 12-0
9A 26°0 | 15°0 — ) 5A — 135 98
9B 26°0 16°0 - | —_— 5B —_ 12*5 96
9C | 22°5 15°0 9°6 5C — 15°0 ° 12°0
9F 230 16°0 9°0 5F —_ 13*5 96
9X — 15°0 9°5
9Y — 15°0 90
9Z 15°5 | 12°0 50
* extrapolated value.
, s 4 .
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perature on creep- rupture strength
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c) 512

Rupttire time 1,362.8h

at 650°C

. Microstructures of creep-ruptured specimens.

d) 512
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d) Etched electrolytically after c)
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