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Abstract

Fatigue property in gigacycle regime is focused as an important subject in recent years. In such a long-life region, a
tremendous long period is required to perform the fatigue tests. In order to overcome this difficulty, special types of
fatigue testing machines in rotating bending whose loading type is cantilever bending has been developed. It is known
that this type of fatigue machine can be performed much quickly comparing with the tension and compression fatigue
testing machines. And these experimental results are consistent with much data obtained by using traditional testing
machines like tension and compression fatigue testing machines and the rotating bending fatigue test machines whose
loading type is uniform bending named as Ono type, though it is unclear that much data of an ultrasonic fatigue testing
machine are consistent with them. Although it prefers to perform the fatigue tests as fast as possible, but the maximum
frequency of a rotating bending fatigue test are limited because of the possibility of temperature rise in specimen caused
by the cyclic plastic work and the heat transfer from fatigue testing machine. Such local temperature rise might affect the
fatigue property. However, the appropriate loading frequency limit is unclear because of the difficulty of the temperature
measurement in the fracture portion of a specimen precisely during the rotating bending fatigue test. An in-situ
temperature measuring technique is proposed to measure the temperature at the fracture portion of the specimen in real
time during the fatigue testing, and the validity to determine the loading frequency of a rotating bending fatigue testing

machine is discussed in this study.

Key words ©: Maximum speed, Loading frequency, Rotating bending fatigue testing machine,
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Fig.1 = Dual-spindle rotating bending fatigue machine ~ Fig. 2 Dual-spindle rotating bending fatigue machine
YRB300L (front). YRB300L (chucking parts of specimen).
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Fig. 3 Construction of the wireless temperature Fig. 4 Appearance of the wireless temperature

monitoring tool. monitoring tool.

4. HEREH
4-1 MHEIUHRA
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Rk E L CRYE L7z, BB MBI O LRy L BRAORHE 2 R 1 205 4 1R T

Tablel ~ A6005C-T5 Chemical composition (wt%) .
Material Type Si Fe Cu Mn Mg Cr Zn Ti Al

A6NO1 T5 0.6 0.05 0.1 0.1 0.7 0.05 0 0.01 Bal.

Table2  A6005C-TS Mechanical properties.
Material TS [MPa] 0.2%YS[MPa] El [%]
AO6NO1 280 240 8

Table3 AZX611-F Chemical composition (wt%) .

Material Type Al Zn Mn Fe Si Cu Ni Ca Mg

AZX611 F 6.0 0.6 0.3 <0.002 0.02 <0.002 <0.002 1.0 Bal.

Table4 AZX611-F  Mechanical properties.

Material TS [MPa] 0.2% YS [MPa] El[%)]

AZX611 260 200 10
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Fig.5  Specimen for temperature monitoring.
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Table5 Fatigue testing conditions for temperature monitoring.
Material Applied stress amplitude (MPa) Rotational speed (rpm)
3000
A6005C-T5 5000
6000
3000
AZX611-F 5000
6000

15

Transmitter Spindle Thermocouple

Bearing unit Specimen

View A

View A

Fig. 6 Construction of the wireless temperature measuring system.
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T, ISIHRBOENC L DR R B2 2T 5%, 3BT FAH A6005C-T5 (Zxt L, A/l 80MPa,
148MPa (2 C, RABREIEEL 6000rpm TIREHIEZTT 72, X 10 ([SHIERE B2 R~$03, AffE/12% 15MPa DRI,
RBR A DSRAET T o722, WOR L7l FoRIEE & L, 80MPa, 148MPa T, fMFERTOEEZERLL TV
5. I E -T2 2 SOARMIGTIZEBNTY, IS HIENE 15MPa OB} & [AE, HATBRAATEICIRE LA L7=23, Akl
\ZE D E TOWRE EHEIX20CRRETH D Z L3 - 72 (Gotoh et al.,2016) .
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Fig. 7 Results of temperature monitoring Fig. 8  Results of temperature monitoring
(material: A6005C-T5). (material: AZX611-F).
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Fig.9  Results of temperature monitoring (material: A6005C-T5).
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Fig. 10  Effect of thermocouple insert cylinder shape hole on fatigue test results.

5.3 EEHREAESZYECH TS EERMHITFRTHRER

22, 3ITRT T I =7 554 A6005C-TS 2 W T 7 1R 3 1Rk (7272 L, ZhaEERHIE /BN LA L)

OFRER & BE L, BUED JIS BIFEIZ I D[RR h 7Y 57 3R O Hil RA i (5000 rpm) % 115 6000 rpm &,
50Hz/60Hz D —f%i) 72— & ) TR 7 sl R E 2 LT TRE LR RNE TR0 E S5 RO 3000 rppm
(GBFE, 76)11,2003) THFREBREITV, AfafAREE OJLIR ATRENE A Mt L 7=
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Fig. 11  Influence of rotating speed on fatigue test results.
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