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Study on Structures and Carbides Changes Observed in
Each Specimen Before and After Creep-Rupture Test

(Study on type 321 stainless steel intended for high-temperature

service such as for superheater and reheater tubes—II)

Mamorw Nishihara, Hiroshi Hivano, Shunji Y amamoto and Kiyoshi Y oshida

Synopsis:

As evident on the data given in our first report, the heat treatment before creep-rupture
test of type 321 stainless steel presented some remarkable results on the creep rupture

strength.

In this study carbide changes Qbserved in specimens before and after creep-rupture test
were studied by various kinds of testing methods such as high-resolution electron-diffraction

and select electron-diffracttion, etc.
procedures were tested by X-ray diffraction.

Carbides extracted from each specimen by chemical

Carbides precipitated in all the specimens quenched from the temperature range of 1300~
800°C before creep-rupture test were identified as titanium carbide and carbides of other

kinds.
upon each different quenching temperature.
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The changes of the electron-microscopic structures observed before and after
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Diffraction fidure

Photo. 2. High-resolution electron-diffraction.
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Photo. 4. The changes of electron-microscopic
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Table 1. Results of electron-diffraction for specimens before and after creep-rupture tests.
i .
Sample . ~ . High resolution . Select electron-
" No. Heat treatment Time of sampling 1 i o1 diffraction | diffraction
ElLA 1‘ 1300°C x2h W.Q Before creeﬁ test [ TiC —.
‘ ” ) After 7 o TiC TiC, CresCe
E3A 1300°Cx2h W.Q—1000°Cx2h W.Q | Before 4 : TiC —
7 i After 4 TiC Tic, Crgscs, CI‘éCz
ESsA 1050°C X 2h W.Q ! Before 7 TiC — )
p “After 7 TiC. oI CraaCe, Croe
| . ) T™~3
E 8 A | 1300°Cx2h W.Q—800°Cx8h W.Q Before 7. TiC 1 —
! K 1 After 7 " TiC, CrCs | TiC, Crg3Cs, Cr3Cs
V1A 1300°Cx2h W.Q Before 7 TiC —
, 4 After 7 TiC —
V 2A | 1300°Cx2h W.Q—1000°Cx2h W.Q ! Before 4 . TiC —
7 . After ” ! TiC ITiC, Crs3Cs, CrsCa
V3A 1050°Cx2h W.Q . Before # i TiC i —
‘ % After 4 | TiC, CrCy | _
V4 A | 1300°Cx2h W.Q—800°Cx8h W.Q | Before 4 i TiC, CriC; —
7 ‘ After . '// TiC, Crggcg, CI’3C2 —

Table 2. Lattice constants of TiC precipitated in specimens measured by X ray diffraction.

S?\yrg.ple Heat treatment i Time of sampling f;f}():;gétated !Lattice constant (A)
EL A 1300°C x2h W.Q ‘ Before testing TiC _ 3 4°307
” ; . After 4 7 ' 4299
E3A | 1300°Cx2h W.Q—1000°Cx2h W.Q | Before # ” 4°325
: 7 - : After v ” 4+323
ES5A 1050°Cx2h W.Q Before 4 ” ’ 44327
) 7. After ” 7 | 4325
Eg8A 1300°C x2h W.Q—800°Cx8h W.Q Before 7 7 I 44296
” After # y l . 4+287
V1A 1300°Cx2h W.Q Before 7 4 4+311
4 After 4 4 4°+286
V2A 1300°Cx2h W.Q—1000°Cx2h W.Q | Before 7 4 4°320
4 After 4 V4 4+320
V3A 1050°C xX2h W.Q Before 7 v 4°329
4 After # 4 4°331.
V4A 1300°C X 2h W.Q—800°Cx8h W.Q | Before v 7 4°292
7 After 4 4 4+291
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