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Performance Improvement of Triangular-type V-belt Clutch
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ABSTRACT

This study was conducted to provide a direction for improving the performance of triangular-type belt clutch.
The power transmission characteristics and the wear of belt were investigated for two types of pulley set
theoretically and experimentally.

The results of research were summarized as follows: 1) Based on the theoretical analysis for the life time of
belt, the wear of belt could be reduced by increasing the sizes of driving V-pulley and tension pulley, and by
decreasing the tension on V-belt. 2) The pulley set #2 could transmit more power than the pulley set #1 could at
the same slip rate. While the slip rate was 2.36% on the pulley set #2 at the maximum power transmission, the slip
rate on the pulley set # 1 was increased up to 12.2% at the same condition. 3) From the 16 hours’ fatigue test, the
wear of belt used in the pulley set #1 was observed severer than that in the pulley set #2. Also, it was found that
the tensile strength of belt used in the pulley set #2 was greater than that of belt used in the pulley set # 1.

FL24-o](Key Words): 41z E 2 2] X (Triangular-type belt clutch), M E 4= (Life time of belt), L E v} 3
(Wear of belt), »} 2 %] 4>(Wear index)
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Table 1 Size of pulleys in each pulley set

Pulley Pulley
set #1 set #2
Driving oull 101.6mm 127mm
& puly 4 in) (S in)
. 152.4mm 152.4mm
Driven pulley 6 in) 6 in)
88.9mm 127mm
1dl )| .
dle pulley (3.5 in) (5 in)

Table 2 Life time(hour) of beit according to

pulley sets, diameter of tension
pulley and power transmission
Dia. of Life time (hr)
tension | Power | Load of tension pulley
pulley | (kW) (kN)
(mm) 0179 0.589
40Y 1.035% 45 0.47
2.950% 4.2 0.42
Pulley 60 1.035 161.5 6.5
set #1 2.950 448 23
80 1.035 484.1 13.9
2.950 549 29
40 1.035 3.57 0.38
2.950 3.6 0.37
Pulley 60? 1.035 172.2 7.4
set #2 2.950 137.8 5.4
80 1.035 1,822.4 334
2.950 500.6 12.2

Y Tension pulley used for the conventional belt clutch.
D Tension pulley used for new belt clutch.
3 power transmission at the normal operating condition.

9 Power transmission at the maximum overloaded condition.
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[b] Blockdiagram

Fig. 1 Experimental apparatus.
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Fig. 2 Triangular-type belt clutch and its
operating mechanism.
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Fig. 3 Characteristic curve of AC motor used
in the experiment.
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Table 3 Characteristics of power transmis-
sion of belt clutch
(a) pulley set #1

Force Input Output Power Slip
on belt | power power loss
(kN) (kW) (kW) kW) (%)
0.90* 0.19* 0.71*% 0.06*
1.13 0.60 0.53 0.85
1.35 0.90 0.45 1.08
0.179 1.77 1.48 0.29 221
2.17 2.0 0.17 4.19
255 23 0.25 122
0.85* 0.17* 0.68* 0.39*
1.16 0.59 0.57 0.92
1.36 0.89 0.48 134
0.589 1.80 1.45 0.34 2.46
221 1.99 0.22 3.09
2.61 2.47 0.14 4.09
2.79 2.69 0.11 4.65
(b) pulley set #2
Force Input Output Power Slip
on belt | power power loss
(kN) (kW) kw) (kW) (%)
1.16* 0.17* 0.99* 0.10*
1.44 0.58 0.86 0.37
1.65 0.88 0.77 0.57
0.179 2.04 1.45 0.59 1.02
242 1.98 0.44 1.50
2.81 2.44 0.38 1.93
1.21* 0.16* 1.05* 0.32*
1.53 0.58 0.95 0.61
1.74 0.87 0.87 0.80
0.589 2.15 1.43 0.72 1.20
2.50 1.94 0.56 1.59
2.84 2.39 0.45 2.03
3.03 268 0.36 2.36
(* indicates no load, and — indicates power transmission

failure at maximum load).

—-103 -



FZEAVNATIA A24F A2E 1999 42

1.0
0.9 e o

0.8 // ,a/&
0.7 -

06 e

o -

04 /o

03 b/

0.2 7
0.1

0.0 . .
0 1 2 3

Load power (kW)

Efficiency

[a] 0.179kN

1.0
0.9 —
0.8 -

o i
" S
M/ |

Efficiency

0.0 L L
0 1 2 3

Load power (kW)

[b] 0.589kN

- pulley #1

-a- pulley #2 J

Fig. 4 Comparison of power transmission efficiency between two pulley sets at two belt

tension.
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Fig. 5 Measure of defects on with/without
load and forces exerted on V-beit.
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operating time = 16hr).
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Fig. 7 Tensile strength of V-belts after fa-
tigue test.
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