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On the Change in the Internal Friction of Stainless Steels in the
Fatigue Process

Haruhiko Fujita, Manabu TANAKA, and Osamu Kamiva

Synopsis :

The internal friction has been measured on the specimens of repeat-hend fatigue test with constant strain
amplitude using austenitic SUS316, ferritic 11Cr-0.4Ti and semi-austenitic SUS631 steels. A discussion
was then made on plastic deformation, initiation and propagation of cracks, and martensitic transformation
of these steels during fatigue test.

It was considered that in 11Cr-0.4Ti and SUS316 steels the internal friction increased owing for the most

9 part to an increase of dislocation density by the plastic deformation during fatigue test. In SUS631 steel,
the internal friction increased markedly due to martensitic transformation rather in the earlier stage of

fatigue. The internal friction increased more strongly owing to the initiation and propagation of cracks
in these steels. The initiation and propagation of cracks in these steels was also examined by means of

both optical and scanning electron microscopy.
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Table 1. Chemical compositions of steel used (wtgs).

Steels C Si Mn P S Ni Cr Ti Mo Al
11Cr-0.4Ti 0.028 | 0.34 0.28 0.016 | 0.012 1 0.09 10.97 | 0.40 — —
SUS 316 0.05 0.61 1.74 0.031 | 0.007 | 11.53| 17.05 — 2.74 —
SUS 631 0.06 0.44 0.50 0.036 | 0.006 | 7.14 16.66 — — 1.07
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Fig. 1. Structure of low-cycle fatigue-testing ma-
chine and geometry of test piece.
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Fig. 3. Change in internal friction of steels
during fatigue test.
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Fig. 4. Change in internal friction, surface hard—~
ness and surface crack density of steels during low
cycle fatigue test.
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Change in surface microstructure of steels during low cycle fatigue test.
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Ted, FELUVCAEEROREINE R~

(3) HEHEZUIMEC X HTARN OTHIEE 0K
RRA R HIEL, ZhdBREAhR~fh>CERE
LEElczE 5, 11Cr-0.4Ti g+ SUS 316 gz s\ T
BWHEEA PSS A —v g VHAEIEIN, A5 A=—
va VER s, RBAEEH COLO T HEPE deys & X2
‘& o DRIICIL soc (degsy a)t OBARHMERD b 1 e,
SUS 631 $TIXBALA b T4 =— v 2 IEEIH
oo,

(4) PEBEEGEY ZOREDL LEir I Tre
B 52, FEWHEIOELE ORI S, 11Cr-0.4
Ti gie SUS 316 $RCitEys FOMMEHBC X iR
DM E ML, SUS 631 §Cidse v’ L%

il
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g & W

1822

% 67 4 (1981) §El10=

B XoT, BHWEH s & OBMEKOELPELS L
L&, BAEPOTREHORRO CREFOEREZHRL T
L XoT, o v vIEDREOEERENRKE i
5 ENBLIFEREELLRSD.

(5) 11Cr-0.4Ti $o> Koster R DFEM(L= % 1
#1 19.5 kcal/mol ‘C, agkf o CoPE OB L= *x
A% 20.1kcal/mol wiEFE L <, CEAKK X AL
D ¥ ik Koster $hROFHEEZ X Hirs.

Bz, AMEOETECHI->THERBEXED
¥ LR RS TSR BAERER, KR
WT % W R W RKE RS IR E PR
B EREEOWHEL bW KERFEILFER  BEREX
EKHEE, BIOAHEOURAMERELTCT SO BH
BISAEER S Ohs BREGHE L %7
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