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A Study on Endurance Estimation of Ultra Precision Reverse-Locking
Clutches under Contact Condition
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ABSTRACT

A dangerous event occurred at the field industry and mechanical system. At developed by SUNGGOKNANOTECH
corp. a R-L clutches of a small and high capacity serves safety device from a variety environment of mechanical system,
it permits transmission of driving torque from input to output shaft in both directions of rotation, but restrains any
feedback torque of the driven load from rotating the output shaft in either direction. This study was carried out to
demonstrate through finite element method and durability estimation for safety of the R-L clutches without sliding
during the engagement process. As results, we organized about endurance test method when applied rated torque.
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Fig. 1 Shape of a reverse-locking clutches
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Fig. 2 Finite element model of reverse-locking clutches of
3D sprag type under contact condition
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Table 1 Mechanical properties of R-L clutches

Divisi S Socket Outer
1vision prag member racer
Young's 215 205 210
modulus (GPa)
Yield

2,960 958 657
strength (MPa)
Materials SKH SNCM STB
Poisson's ratio 0.33 0.33 0.33

3. TMEs AMEHER 9
3.1 AEEX 74

2R AR ZEHH U3 WFAS Al
AE TAL AR 4 E THL obd Fig. 3
7 2o

W7 AE7le FALe 3A RL E83 A2
5, ¥4 A - gFACwWIeCw) TEAlo] =9
2, A IAFH, AR EaZAZS A

SETECH jit ¢ YDR-10K 10V DC, % (Capacity)
10,000 kgf-em ¢ E3I EW#AF2(Torque
transducers), RPM <1t]# o] € (Indicator), 3| &
=AM (Speed sensor), 3FAEE Ao} 2 (Control
paneD)7F Itk %, &9¥ 0.75kw, 220V, 3 ‘& (phase)
4 F(polar), 1,800 ipm 2.2 FAE 7% REE, 3
& 230V FPEE AoAle] A El(Inverter), 3
A 458 £Y&(Slp ratio) S 93 h &9
AANEET &4 EFAX(Torque wrench), J%F
< HislEr] A4 YA nF, Eoly Foz T
dE o] gt
Loading torque
(cw/cew)

R-L Clutch
Motor

Display panel
Sensor

Switch

Fig. 3 Endurance evaluation testing machine of reverse-
locking clutches
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reverse-locking clutches
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Table 2 Basic performance test condition and results

Division Condition Results
Backlash rotation | within backlash 6° 4.5°
Backlash at break 0° 0°

. no slip at max. torque .
Rating torque (2,770 kgf-cm) no slip
Locking release | release torque within
torque (223 kgfom) | 220 kefrem
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Fig. 5 Comparison of endurance performance test results

of output shaft at max. 1,800 rpm (R-L72A)

Table 4 Comparison of endurance performance test
results with torque change at max. 1,800 rpm

Table 3 End " ts(R.LT2A Endurance performance
able 3 Endurance performance test results(R- ) Division test results (cycles)
No Direction Rev. Temperature|  Slip/ Fromsprag | SUNGGOK
(CW/CCW)| (rpm:1,800) (T) No slip R-L/115A CwW 120,000 312,000
| LCW 36,000 30.5 no slip (9,793 kgf-cm) | CCW | 144,000 336,000
‘ g%w 1782(;(:)00% gig no S}ﬁp R-L/72A CW | 1,260,000 1,692,000
X . no slip
2 Eow 216,000 Y 2o siip (2,770 kgf-cm) | CCW | 1,296,000 1,728,000
3 LCW 324,000 35.3 no slip
CCW 360,000 36.6 no slip o A AUl A
Y LW 468,000 37.1 oslip | 43 TERE A o
CCW 504,000 384 no slip ol Table 5 & A Aeje] HHsF ZHEA
s | CW 612,000 29.2 no slip CATIA V5 2 ABAQUS & #3844 33
CCW 648,000 32.2 no slip 235 vebd Zolt. JAYA] F M Ho
CW 756,000 36.3 no slip 2 = e o =
¢ [cow 792,000 | 365 [ noslp | oo HEAT =de  =RE dAAUS
, CW 900,000 35.6 no slip (Mechanism)’d AAPHE} 23y a7t FRog
CCW 936,000 36.1 1o slip AANRE A¥d HAdEeEL FH 29
g | CW 1,044,000 36.9 no slip A& 27due} A2Tga HEREoE YE
Cow— IS ILL {moslp | on gas gueey wo we golv
,188, 3 no sli — 0 E > - N
® Icw 1,024000 | 336 | no su§ °tel Fig. 6 & 2A4Y fAYA F2A F2
10 LCW 1,692,000 36.3 no slip FAEAA &9 HEFE Lolrs] Yy, 9
CCW 1,728,000 38.0 no slip &3 HEF3e 23X ¢ ¥33e, 14, 12, 10 EA)
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Fig. 6 Von Mises stress of R-L clutches in break
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Fig. 7 Comparison of displacement with sprag number

of the reverse-locking clutches

Table 5 Von Mises stress resultsiof R-L clutches

Von Mises stress | Displacement
Parts (MPa) (mm)
Outer race 276 0.029
Socket member 540 0.021
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Fig. 8 Fracture test results of a sprag type after overload
applied at 9,793 kgf
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Fig. 10 Fracture results of a control member after
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Fig. 11 Damage shape of a outer race the reverse-locking
clutches after overload applied at 9,793 kgf-cm
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