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Fatigue Strength of Expanded Condenser Tube

By Hisashi Quchida and Sho Kusumoto
Hitachi Laboratory, Hitachi, Ltd.

Abstract

The failure of the condenser tube from fatigue is caused in most cases by
the vibration from neighbouring machines or repeated thermal expansion of the
tube itself. The writers have conducted an experimental investigation recently
to see the influence of the expansion in varied degrees, annealing temperatures
of tube ends and corrosion on the resistivity of the expanded condenser tube
against fatigue.

The results of the test are as given below :

(1) The fatigue strength reduction factor of an expanded condenser tube
turned out to be about 2.8.

(2) Condenser tubes annealed at 650°C and 750°C had smaller tensile
strength and accordingly smaller fatigue strength when they were of
unnotched type, but in case of an expanded tube specimen it showed
nearly the same fatigue strength as compared with the one annealed at
550°C.

(3) The variation in degree of expanding had scarcely any influence on the
fatigue strength.

(4) The failure from fatigue initiated from the surface of the end part of
the tube which is in contact with the head plate. This might be due
to the fretting corrosion accelerated by minute relative slips between
tube and plate and the difference of hardness between the outer and
inner surfaces of the tube caused by expansion. Corrosion of the in-
terior of the tube had little effect on the fatigue strength.

(9) When the length of expanded part of tube is longer than that of the
tube seat, the fillet radius at the edge of hole in head plate increases
adding to the fatigue strength of the expanded tube.
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Table 2. Mechanical Properties of Test Tubes and Plate
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Fig.1. Annealed Structures of Condenser Tubes

N rea—



2 K & %

o, TOEBRK %
(1,700 rpm) OHHFIZ AR
T3 RT XKD

e S
&> 4 5

RS A n iz R 57 A o
bR LTE DD, B
L — g /Hi]f) D I.;]’ { E

ff VLK O X 5 IZERlh >z 29 U CHligkEIZ X D iz %,
= DB T 2 AR HR T & [RREICAT D & &
(£ dmm O 2 G HIE P ICPRE T E TIEA L,

=iz 3% k% 50cec/min D 2 SRV,

: =) | t—l’ilfj\k.f)
C CI);[M

e B "-:-.—"—_.'* :‘_J-; T
.T."ll 0 CIL b

bR fT o7z,
(3) W& o K i*

PR IS 2 e E Li— ANl fThbE S & N

|
@]0) lfﬁ) - ;
sE—~——L \ =)@ @
U 00 o 1| |
@ et
W
D #wAKEABMS B & i
@ 7 o F 5 v » 6) B EME7 7>
(TASTFR) & (D 3% B # W » W
@15@%@%% @)tv-yay-&&
@ #; 5 il
w2 W RO e Xk oUtopr K OE
Fig.2. Diagram of Test Specimen and

Loading Apparatus
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Table 3. Measurement Results of Strains due to Expanding
in the Plate
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Fig.10. Hardness of the Tube Surface
at the Expanded Part
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