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Development of Long-term Creep-fatigue Testing Machines

Koji YAMAGUCHI, Satoshi NISHIJIMA, Kiyoshi IjiMA and Kenji KANAZAWA

Synopsis:

Two types of long-term creep-fatigue testing system have been newly developed; one with a cam-and-
lever driven by a servo-electric motor, and the other with a heat-actuator where the temperature is
controlled in a closed loop circuit. Characteristics of the systems are summarized as follows:

(1) Axial strain control is possible with in limited strain rate.

(2) The mechanism is simple and compact.
(3) Reliability 1s high and maintenance is easy.

(4) The systems are suitable for the tests with long strain holds at high temperatures.
(5) Simulation tests of actual thermal and strain histories for high temperature component are applica-

ble.
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Fig. 1. Typical thermal history of high tempera-
ture component.
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Fig. 2. Schematic view of cam-and-lever type
testing system.

Photo. 1. Cam-and-lever type testing machine,

— 141 —



1954 g & M

g 72 5 (1986) #l4=

R20 M18
20 iy
$8
118

Fig. 3. Specimen (dimention in mm).

13, Lo T fiEd 10 oA e — 27 1389 +3
mm Thb. FEF7 6DF7Hix 1/10000 ©h 5.

VA= DWERI ANy 7Ty Vo BT B T hE
Fre L, MEEBEOYMIMAT VI AEZT & L

R 1 o IR0 Fig. 3 mrd. oFakitic
v, ERMEPERE 16mm HhOEERH T L EES T 2
B, Rihevy, AP vA vy —CEBnbR ALY
TRMOFFEFEA L. ZoE4a, Fig. 2 0 X 5icfh
OFF 3 2 nEgF 2 o FHNCERE L, ®ific X 2 #g8s
Dl LT, BB E#BEC LB, HoEo
FLiE & RE D Bl S % BB Lo & &BE LTw
5.

In#gT 2 13 E R 180 mm, KX 200 mm % &
REF QW) L 1L Ff2, r—Ferd, RO~
I NDEMEGZ DTcd, WEENCIZES 20mm D 5 3
v 7 ARILIZRAKR, KETHLEYRL L.

EERCIY, B2 75 THMEHL, » 282 HH
IR U CH B 2 AR B LR A 1 2575 4388
FRZ TS, ok, 20X 5 MBMRKEHEE L
&0, BRBREE s & - v AR LEHDO—2TY
H5.

ARCELC, T TRBRA 2 InEF oirE R ER
BRE LR, 2 20BEANIEOHIMEBE S L5
CrfEEL 10 OER UEAEL, v -90F ALk
BEET 5. HEZ, RBES 1 250FF00F4L¥E
EHOHPLOBBESORETYY—RE—% —Fa v
Fr =T AR AR L IO T WS, F0ked, £5
WO FAEHABRIARETH S, L, OTA
HEX, v—REx—20FEF (F1v) »bRBORE
HrEET S EEA 10-4/s BE L o7,

TEH A v =R, - FAHERRBRE LR X
NBLUEHBES) I OTCRIEEh B FETH
5. Fh, MAL? 3F7RABRBYAELCVS. &
FECITERE DY REREBY X2 Th & - LSRR
F7ROEM (A e —7) HHRBREIHB IR
5. Lal, RBAFETROEBOT 22 EERE LA
T 5% otk kaod.

32 E—bFoFaz—4KXREPH IV —-THEN AR
#

ZEDIT, IR LD & - LA-KRERRRR, 5D
FEFRRE Fig. 4 wWRd X o Rz L .
Z DHMRE IR Photo. 2 wiRT. WMERE, RBHH
W, MOEE, MBYF, BdEBoT R SETR Ui A
VA —RDBDELEUTH AN, £EORBEEY
ML FTHZEREEL CRoTHgEL L. Aok E
2XEE 1.8m, g 0.6 m, #H X 0.5m TH 5.

AMBRAL, SBHES OBREHLXFIA L CER LR

LI 1. Specimen
§ - 2 Furnace
9 5 p 3, Extensometer
g P 97] 4 Load cell
— ! 5.Heat -
“ Actuator
6.Rod
E I 7. Programable
Controtler
] 8. Current
L 4 Controller
67 9.Amplifier
Z\__—//—/— 10 10. Recorder
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testing system.

Photo. 2. Heat-actuator type testing machine.
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Fig. 5. Behavior of stress and strain in the test
with cam-and-lever type testing machine.
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Fig. 6. Behavior of stress and strain in the test
with heat-actuator type testing machine,
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strain histories for high temperature component.
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machine.
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