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Lub-Starvation Research Test of Helicopter Transmission
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The revised airworthiness standard of the Japan Civil Aviation Regulations requires helicopter transmissions to have
operational ability for 30 minitues after the loss of lubrication oil, which MHI calls “Dry Running” ability. A bearing unit
test and a complete gearbox test were conducted, and temperature and vibration data were obtained with transmitted
torque as one parameter. A teardown inspection was conducted and the test results indicate no abnormal phenomena.
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Overview of test gearbox
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Overview of test equipment for bearing unit test
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Test condition of bearing unit test

AT 7 | Mo & B EERR 2778 W 8 W & | EERER
No. (/min) (kgf) (min) No. (//min) (kgf) (min)
1 1 823 30~60 5-1 0 max 50 [ 30~60
2 0.8 823 30~60 5-2 0 647 30~60
3 0.6 823 30~60 5-3 0 647 30~60
4 0.4 823 30~60

(#) (1) |EE¥ 6 156 rpm
(2) #iLE © 100C
(3) SEAEEM D 7Y Y 5 — KA 4 42380 (MILL-23699 4%4)
(4) A7 751, 5-2 3R> 7Y, AT v 7 5-38mE 7iEi
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Test result of temperature data during bearing unit

test

2797 SRl (°C) SR
No g | s % |m % [# o[z m| min)
1 106 108 121 111 27.5 94
2 104 111 123 113 27.5 30
3 105 114 127 117 27.5 34
4 106 116 129 118 27 34
5-1 108~117 | 121~135 27 30
5-2 101~107 | 113~129 27 30
5-3 92~101 | 108~113 27 30
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Temperature analysis result of test bearing
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System diagram of test equipment for gearbox test
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Test condition of gearbox test
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Test result of temperature data during gearbox
test (3rd test)
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Temperature analysis result of input bearing on max
torque condition during gearbox test
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