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Helium Cooling System for Long-term Fatigue Test at

Liquid Helium Temperature
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Synopsis :

A Fatigue Testing Machine at Liquid Helium Temperature with new re—condensing type cooling system

was installed in National Research Institute for Metals, Tsukuba Laboratories.
designed for long-term fatigue testing at liquid helium temperature.
Helium mist is transferred to the recondenser from the refrigerator and

the closed test machine cryostat.

evaporated helium gas is recondensed in the cryostat.

The machine has been
The machine has a recondenser in

The liquid helium level in the cryostat is kept con-

stant without additional supply of liquid helium during the testing. This recondensing type cooling system
has achieved long—term continuous operation for more than 460 h.
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HX : heat exchanger,
J.T. : Joule-Thomson valve

Photo. 1. Whole view of fatigue testing machine
at liquid helium temperature.
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E : expander engine,
M.T. : mist transfer tube

2.2 ANYDLEREE

g X o AEoE= v v Aok IO JT #
AR ECOBE@MD ~ Vv an5 AOFEML, # 16atm
(1.7MPa) ¥ CREINZ. FEfitko BRI AESH
VR E) 4 BT, Ee%HEThL. Hr—-TA
ADWLZEGES 5 O MM DB A K BRI 70T
BT A0 ThHS. BEEOA R 200V, 50 Hz,
65 kW ©, AHFRIKBRGHTHD. TALEREL
Bk 300Nm3/h Tps., HFEREH Y A EY BB
CXhAEMTAI LRI TELLRS.
2:3 HXERMLE

HARNLRER 1m® T, KpislOx AOMILER
Uis\WalE 2 i LB Cch 5. FAr— 7o EE LK
FEfl (FEfHRY) R IR 2lOHBIFIED,
FEfBE DAL FEAS 0.01~0.02atm Z7c% L 5 %S
ha., #ARAVEHEN T EBEEILEG 7Tatm THB
s, EEOAL— T ABTSEHIRICERREE TR —
FTHO A ABNREZ BIcHF Satm FEAT 5.
2-4 #AERE

s A R RERE LT 4 4 A DB R O B
S OB IRADEBIET 570, HH UL
—FHDO~Y v A H ARORMME T oBRE S hisTh
e b, B AksBREROE VR LT - -7
ARERE, BRESFRETHBE - ERXEREILDLE
PR AR Bes. FHEEC X AL —-7THOKRSIZ
10ppm LIF, BAFRLEBROFHRE S 0ppm PIT &
7o 5. EBOEER, BRO—METLTHOFTAD
BRIV TS, L —-FHBKRLARVERY, EiRED L
CRERLA AT 5 BT o
25 ANUYDLEHERE

A LEONTEBED Y ¥ &K ATHEHE

— 91 —



238 g M

g 71 4 (1985) 2 &

ATV h, B INGE6 Bl s JT Bsciaiic kb
#1 SK FTHmEIIND. 8 BTHARIT AT o Mk

=L KA AR O BES I T, 3B o B O 28
Lhha, S#EgmBbaoBES Fig. 1 wigh
T h, & VBBt ooy 130K, 452 #urin
wHOTH 60K Thz, AHEIR TV~ v AF R
D—IMIEBOWE= v o vicitvb, BBEC XY
HIRTH 0K, F2HTHIOK ZLTHEIBTHS
K 0#fh%»REUEES 1 VicES. JT Bagimss i
TemE~Y v A F AR JT fpc#y 0.1atm % ¢ H M
BEL, RERTCIDE 0% OWtkaaTs s A b
Eleh. ~U 7 AL A MTERME IR A B
D, FhRBE Y 514 2%, P NOFERER~%
bha., ¢ A MIEERHEE TR L 7 At LT
CRD, BES A v L TEBBRE Y HE D EREOW
ALOICRS.

COLHEEORET, SBEERD I e —FYy 120
T, WARERLEONHEAB IO Y — L FEHGS S
ETe S HEEERETED. BEEINL 4.4K TH 20W
Thrb. BE- v v 2EERESHRSY 2 5,

EARC X 0B IAEIRL, WAMKEELE O 7 150
r.pom. OEFEEEEE LT, 5 Ao EBsiEr
TIT =T g vRBGTRRE AL, BEL, #
BROF L L RBAEOERER > 5. JT #hsi
SIIMBEFRMEO 2 EEWTHS. HEEa - PHE, 2
ARE LI A FBRATREENMBSRCH L. BB
HIBDKEF % Photo. 2 k. FificRz 20 JT
BMmTH D,

2.6 FhEmgE

ARERB AR O BT H ARTER L, TWERS, #EHES
ANT, RAMEBN £5t, #1Y £7.5t O3 [EREFHD
MR FHESAN TE L. ABREEEEL 0.01~50 Hz
ThH5.

Fig. 2 wEhRBE 7 514+ 2% 5 + © MERAYR
T 7544 AR, P RAEEBHBSR T, RIEEE
DIERAEHNHR YR L T 5. RBF 275 14+2%
FMIFERCERATRbLH L E Hh, BEEREOE X
I AEEA 0.15atm R F I h 5. FEEERITRA
~U Y ARHEE ECRE IR, MEIIEREWR 2 1 7
T, BEGhEE LD DZAEFIRE LT\ 5. HEM
WCREWTHEENOER I~V v a3 A M2, B
BmANOBEET bbb 7 A4+ AZ y PHO~Y
VADEFEBERIL U TCRIT S, coBBuc X vHLY)
DhicZ SAF A%y PHATERELI-~Y 7 A5 AIRHE
BESh, BAE~Y 7 AREZ—TCfHFE SR s,

Photo. 2. Inner appearance of refrigerator.
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Fig. 2. Cryostat for fatigue testing apparatus.
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Photo. 3. Cryostat and cylinder for specimen
holder.
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Fig. 4. Cooling behavior of refrigerator

in March 1983.
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