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Fig. 2 Rolling/sliding contact testing machine

WHEOLES, WEEERIL 100%E 25D T, HED
BN IMBEN R Z I VT RS D WDII DD BE N
MRLEVDbNILEE LS.

3. WEOBNMEEMNRDRAESE

31 —RDEERREE ZNET, WEOB) A
HEREZET S HELE LTL, M3 ITRT X9 R
T A SCE I ER X Ot RS H VBT &
2. ZHOL ZDH A T ORERE T, TEx O ERE
BOohT 7y ary R4 7O IMRERSRZRE L
TEY., RSB EEEE T, TP
DEMEEZEE LY M7 2B EE 0T 5720
WHWHNDDT, 20X 9 R ERIEEZ VT,
B RO ORISR A 1T O 2 L IXIEFEICE
BChHDH., B REORYE, S OISR RALR Y
IR, FEEE O TRAMZRERN™ TS, L

-39-



| Motoer

CGear Drive {17 Gear Drive (2)
Motor

(b) Power circulation type
Fig. 3 Running test apparatus (conventional type)
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(b) Schematic drawing of testing method (front view)

Fig. 4 Efficiency measuring apparatus (gear ratio=1:1)
(Type of moment balance method)
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Fig. 5 Efficiency of standard gear with test oils B, C
(Standard gear : m2, z=60, a=120 mm, cf.Fig.3)
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Fig. 6 Efficiency at different contact points
(Standard gear : m8, z=15, a=120 mm, Oil E)
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Table 1 Characteristics of test oils
Kinds of oils A B C D E
Specific weight 0.89 | 0.87 | 0.90 | 0.86 | 0.87

Viscosity at 313K | 181 | 63.3 | 9.2 | 65.0 | 60.0
(mm?s) at 373K | 17.1| 86 | 2.3 | 10.3| 94
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(b) Main parts for planetary gear drive
(m0.8, zs=15, zp=14, zz=45)

Fig. 7 Efficiency measuring apparatus
(Planetary gear drive for bicycle)
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Fig. 8  Efficiency of planetary gear drive
(3rd drive: i=1.33)
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Fig. 9 Efficiency of planetary gear drive
(1st: i=0.75, 2nd : i=1.0, 3rd : i=1.33)
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Fig. 10 Measured and calculated friction coefficients
between cylindrical rollers
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Fig. 11 Example of analytical results
(spur gear pair: m4, z;=z,=30, 0=20 ", =0 ",
contact ratio €=1.0; only one pair teeth)
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Fig. 12 Power transmission efficiency of spur gears teeth
at different gearing points

Pass of approach
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