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Creep Properties of 18-8 Chromium-Nickel Stainless
Steel with Titanium. '

Synopsis:

Shoji Terai

Creep-rupture tests up to about 10,000h., were carried out with the type 321 stainless steel in -
the two solution-treated conditions (1050°C W.Q. and 1200°C W.Q.) at 600, 650 and 700°C.

Stresses and rupture times showed good straight-line relationship up to about 1000 h., but
‘beyond that point the line inclined downward. This tendency was more pronominent for 1050°C
‘W. Q. specimens. Solution-treatment at 1200°C gave higher rupture strengths for the whole

testing conditions.

The difference of rupture strength between these twe heat tr
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‘was increased with higher temperature and longer ‘time.

The shapes of creep curves showed marked difference too.
fractured suddenly without any large creep.

1200°C W. Q. specimens were
On the contrary, 1050°C W. Q. specimens

revealed relatively large creep from the early stage and fractured after large elongation.
Microstructure of 1050°C W.Q. sspecimens fractured at about 250Ch. or longer showed the
‘prominent precipitation of ¢ -phase at grain boundries.
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Table 1. Chemical composition of materials tested.
Mark | C si Mn P s | ‘Cu Cr Ni Ti
A | 05 *42 1-47 *025 ~008 *08 11°63 17°95 26 .
B 05 *42 1-45 *018 =008 *06 12-24 1710 *56 -
C 06 ~46 1°41 *021 *010 *Q9 1170 17°40 *52
D | *06 *50 1-64 =025 *004 *09 1160 17°00 =55
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Table 2. Results of creep rupture tests.

Heat ° 6
treatment 1050°C 1h W.Q. 1200°C 1h W.Q.
Testing . Min. | ) . R Min. .
. . condition ll?éll,zit:;e 1’5/‘1-2%1_;%1 creep | Elong."[R: of'A.fglzfr‘:;e llg;m;?r;(i)n creep | Elong. [R. of A.
Temp| Stress | ¢ h rate% % % h ° h rate% %, %
°C kg /mm? /1000h | /1000 h
300 A 39 - . — . 20 31 0 — — — = —
250 A 243 — -— 26 33 . 362 0 1z *®
600 200 A 376 — — ' 29 35 1582 0 2-18 o { 13
17*5 A 1944 — -3t 31 — - — — =
150 i 3785 944 *93 . 28 .30 7779 0 *39 10 ' *
125 I 10545 3420 i 29 . 34 ' 31 —_ _ —_ — —
25°0 |A& 13 — — 31 40 29 — —_— 15 16
225 A 36 — — 31 40 A 59 — — 11 16
: i 53 — — 12 13
200 A 74 — —_ 26 36 A 108 —_— —_ 11 24
' ‘ 136 0] 221 9 10
650 175 A 182 — — 25 39 A 239 — 12 18
- ) . 267 0] 1-84 8 10
15°0 A 45] 145 4+03 29 45 A 595 — — 12 17
’ . 738 0 *93 6 8
12*5 |A 1514 405 1<17 30 40 A 3568 — —_ 8 14
: . - 3618 . 1100 =13 6 7
10°0 2964 723 . *39 28 42 10316 9820 026 4 3
2612 703 - 41 29 37
7°5 9786 2900 *096 23 29 — — — _— —_
20°0 |A 2°7 —_ — 43 51 - — o — — — —
: 17°5 |A 10 — — 40 44 20 - — = 6 8
760 15*0 |A 49 — S 41 44 73 — — 7 11
12*5 A 134 — — 33 39 i 301 255 1°82 5 10
10°0 A 435 - 124 961 , 33 38 1389 1310 *22 . 4 3
7*5 A 1817 550 1*70 21 31 4871 4700, *11 2 - 3
50 5606 1765 *75 12 -8 . — —_ — — —_—
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Fig. 3. Long time creep-rupture test of '18-8Ti
stainless steel.
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Table 3. Rupture strengths. 5.
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Table 4. Creep strengths (kg/mms?) at 650°C.

'# | Stress for creep| Stress for 1%
Heat rate of 19, per strain in
treatment |y | ook 10¢h | 105h
1200°CW. Q. 11°9 8*9 10°0 6°2
1050°CW.Q. 76 47 59 38
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