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ISORAN® RPP/@Gold
“THe uLTimaTe PoweR”

It's beyond doubt that Megadyne is proud to introduce the New ISORAN RPP GOLD Timing
Belt Drive System.

In the last years the Megadyne's research activity on timing belts has been focused on the
development of a new hi-performance system, with the target to significantly improve the
“specific power “ and really get new application opportunities against those alternative
systems like gears, chains, that always have a disadvantage in terms of weight, noise,
lubrication and maintenance costs.

The natural starting point has been constituted by the long experience cumulated with the
existing ISORAN RPP PANTHER line, well known and consolidated in the marketplace. We
have tried to improve its characteristics but keeping fixed two basic assumptions:

¢ [Develop a new belt / system, but always in rubber to minimise or not
change the noise level of the new drives;

* Retain the RPP teeth profile to guarantee an easy up-grade of the existing
drives, in the spirit and concept of interchangeably which has identified, in
the last years, our market approach philosophy.

In general every belt component contribute to improve the global mechanical resistance, to
minimise the risk of belt breaking or failure and grant a bigger “specific power” capacity,
that means higher basic design performance.

However, the tensile cords used for the belt have a significant role to improve the power
performance, because they have to support tension loads always bigger. Today hi-perfor-
mance belts are built with a tensile cord made by steel or aramide fibres.

Aramide fibres, as well known, have a very pour dimensional stability over the lifetime,
thus a timing belt made with this type of tensile cords will have problems in their length
(pitch) stability, also under stocking conditions where it's also possible to detect a shrinka-
ge in the belt free length. Naturally any belt pitch variation will have a negative impact on
the expected lifetime of the drive, because the meshing error that is generated with the
pulleys. Compensate this phenomena is not easy and normally with aramide fibres in a rub-
ber matrix it's necessary to use higher static tensions to generate a pre-stretch.
Furthermore to improve dimensional stability over the time, the aramide cords require nor-
mally an adhesion treatment which is more complex and expensive than other materials;
then if this is not done properly, there can be the possibility to get problems in the assembly
process, in particular cutting the belts.

On the other side, the tensile cords made in steel will have an excellent dimensional sta-
bility over the lifetime, but they will have a very high specific weight. Using steel cords in
association with conventional process for belt assembly can generate extra problems in
cutting and finishing the belts; in fact the cords are normally spirally winded, thus when the
belts are cut there is always a portion of cord that come out from belt side. For safety rea-
sons, these portions of cord must be stripped away and/or properly sealed with adhesive.
Thus the new ISORAN RPP GOLD is a rubber belt, which solve the previous problems rela-
ted to steel and aramide cords, reaching highest level of performance thanks to the balan-
ced use of new materials.
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ISORAN RPP

The new GOLD is constructed with materials of the highest quality and strength. Extensive development perfor-
med by Research & Development has resulted in the homogeneous integration of all components, the cohesive
bond of which imparts superior torque capacity giving the new GOLD the possibility to provide the maximum per-
formance in the market.
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ISORAN RPP GOLD STRUCTURE
4> THE BELT BODY

FLEX FATIGUE RESISTANCE (STANDARD ASTM D 813)
-
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PANTHER

5 i i NEW RPP GOI.D
It's formed by aninnovative compound.

This cross-linked elastomer increases resistance to tooth shearing up to 15% in comparison to the previous
Panther belts. This compound guarantees an exceptional level of resistance to flex fatigue preventing the appea-
rance of cracks also with small pulley diameters. The results of the " test made in accordance with the standards
ASTM D813 showed an incredible improvement in the flex fatigue resistance up to 500 times more than the pre-
vious version.

Furthermore this compound is formulated to considerably resist the effects of mineral oils (test conditions 22h at
100°C in ASTM1 oil; 20% less hardness decrease Vs actual Panther), heat and ozone.

ﬁ TENSION MEMBERS

e The glass fibre tensile members are the load carrying element in the new ISORAN RPP GOLD.

e Thanks to the excellent characteristic of this cord the new ISORAN RPP GOLD has a superior tension
stability in static and dynamic conditions, in particular when compared with other aramid reinforced belts.
This performance can eliminate any kind of re-tensioning procedure, providing a real maintenance-free
operation and guarantying always a perfect tooth meshing with reduction of abrasion, vibrations and noise.

¢ The higher tensile strength (10-20% higher than the old generation) and superior flexibility of the
New ISORAN RPP GOLD belt grants more compact drives and durability.
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/> TOOTH FACING FABRIC

A hard-wearing nylon fabric is bonded to the tooth surface to improve torque carrying capacity. In addition, a spe-
cial graphite impregnation process confers self-lubricating action and increased drive efficiency on the belt.

A pronounced improvement in belt performance results from the adoption of this system, which can be summari-
sed as follows:

Better tension stability

Longer life resistance

Higher power performance

More compact and lightweight drives with same power rating
Exceptional resistance to abrasion and tooth shear

No stocking and packaging constraints

® @ @ @ @ @

PROFILE

New GOLD features the proven reinforced parabolic profile RPP, illustrated in Figure1. The RPP belt profile, a dee-
per and more efficient belt tooth design, enables the belt to transmit more power, while occupying less space.

Figure 1 pitch line i

The reinforced parabolic profile of the new ISORAN RPP GOLD belt has an angle which increases from the base to
the top of the tooth; this characteristic allows the use of a deeper profile compared to standard belts.

The patented RPP parabolic profile grant the following advantages:

a) A substantial reduction in noise compared to standard tooth profiles, and significantly lower than other deep
tooth profiles;

b) An improvement in tooth jump resistance.

¢) A substantial increase in torque and power transmission capabilities.

d) Much higher resistance to tooth shear.

e) Improved meshing characteristics, and reduced interference during tooth engagement and disengagement with
the pulley.

f) Reduced installation tension, leading to lower axial bearing loads.

The recess at the top of the tooth.

The tooth recess confers the following additional features to new ISORAN RPP GOLD belts:
g) Controlled deformation of the softer top section of the tooth.

h) Lower interference, and improved meshing characteristics.

i) Less noise due to tooth impact during tooth mesh, and improved air discharge.

j) Less wear due to friction.
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FEATURES

The new ISORAN RPP GOLD can be really consider a reliable, lower maintenance and economical alternative to
drive systems equipped with chains and gears. Thanks to its “state of the art” materials, the new ISORAN RPP
GOLD is particularly recommended for efficient, compact drives which experience high torque loading, and permit
the designer much greater flexibility by means of the following advantages:

e Increases load carrying capacity by up to 35% compared to previous RPP Panther, and more than 220%
compared to the RPP SILVER.

* Uses existing RPP pulleys, which maintains functional interchangeability with other deep profile systems
as HTD.

* Allows existing systems to be upgraded without the necessity to replace the pulleys.
Because the new ISORAN RPP GOLD retains the already proven RPP belt profile (recognised as the quie test
system on the market), it possesses all the known advantages of low noise of the RPP belt profile. In addition to
this it has the extra advantages of:

e Further reduction of noise by reduced belt width due to the higher performance rating of the system.

* Low noise characteristics compared to drive systems using polyurethane, steel etc due to the rubber
construction.

* Use of smaller pulleys creates lower belt speeds and thereby less noise.

¢ Under the same transmission conditions the new ISORAN RPP GOLD has the same noise level of the
previous generation.



BELT SPECIFICATION

A New ISORAN RPP GOLD belt is defined by the following parameters:

BELT PITCH:

the distance in millimetres between two adjacent tooth centres as measured along the pitch line of the belt.

BELT PITCH LENGTH:

the total length (circumference) of the belt in millimetres as measured along the pitch line. (The theoretical pitch
line of a New Gold belt lies within the tensile member).

The pitch length is a parameter that identify univocally a synchronous drive belt. To measure a belt is necessary
to use a suitable measuring equipment as specified in the standard ISO/FDIS 13050:1999(E). All data not directly
reported can be referred to this mentioned standard.

BELT WIDTH:
the width of the belt measured in millimetres.
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MEGARUBBER B

STANDARD BELT RANGE

New Gold belts are manufactured in 8 and 14mm pitches; on request can be provided also in the double sided
version.
Standard belt sizes are listed in the following table:
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'PITCH AND LENGTH | PITCHLENGTH = N°OF TEETH | | PITCH AND LENGTH | PITCH LENGTH | N®OF TEETH
DESIGNATION | (mm) | i DESIGNATION (mm) |
| 288-GLDS8 288 _ 36 | ; 966-GLD14 966 | 69
! 320-GLD8 _ 320 40 j ; 994-GLD14 _ 994 _ 71
352-GLD8 | 352 44 | 1092-GLD14 _ 1092 78
360-GLDS8 | 360 45 5 | 1106-GLD14 | 1106 79
384-GLDS8 _ 384 _ 48 ' | 1190-GLD14 | 1190 _ 85
! 408-GLD8 _ 408 _ 51 | 1260-GLD14 1260 90
! 456-GLD8 456 _ 57 i | 1288-GLD14 1288 92
| 480-GLD8 _ 480 60 . | 1344-GLD14 1344 96
536-GLD8 536 _ 67 : | 1400-GLD14 1400 100
544-GLD8 _ 544 68 | 1442-GLD14 1442 103
560-GLD8 _ 560 70 | 1568-GLD14 1568 _ 112
600-GLD8 600 75 _ 1610-GLD14 1610 _ 115
608-GLD8 _ 608 _ 76 !' [ 1764-GLD14 1764 _ 126
; 632-GLD8 _ 632 _ 79 ! | 1778-GLD14 1778 _ 127
5 640-GLD8 _ 640 _ 80 f | 1890-GLD14 _ 1890 135
; 680-GLD8 _ 680 85 | 1960-GLD14 _ 1960 140
720-GLD8 _ 720 90 i | 2100-GLD14 _ 2100 150
800-GLD8 | 800 _ 100 5 | 2240-GLD14 _ 2240 _ 160
840-GLDS8 | 840 105 ; | 2310-GLD14 2310 165
880-GLD8 880 _ 110 | 2380-GLD14 _ 2380 170
896-GLD8 _ 896 _ 112 2450-GLD14 _ 2450 175
920-GLD8 _ 920 115 2590-GLD14 2590 185
960-GLD8 | 960 120 2660-GLD14 2660 _ 190
! 1000-GLD8 _ 1000 _ 125 -' [ 2800-GLD14 _ 2800 200
: 1040-GLD8 _ 1040 _ 130 . | 3150-GLD14 _ 3150 225
| 1080-GLD8 1080 135 | 3360-GLD14 _ 3360 240
' 1120-GLD8 _ 1120 140 | 3500-GLD14 | 3500 250
; 1200-GLD8 1200 150 ' | 3850-GLD14 _ 3850 275
: 1224-GLD8 1224 153 ; | 3920-GLD14 _ 3920 | 280
| 1280-GLD8 1280 160 f | 4326-GLD14 _ 4326 309
1352-GLD8 | 1352 169 : | 4578-GLD14 _ 4578 327
i 1440-GLD8 1440 180 ! 4956-GLD14 4956 354
5 1464-GLD8 | 1464 | 183 ; o T '
! 1600-GLD8 1600 200 I T
1760-GL08 ! 1760 - 770 | RPP GOLD belt designation is:
1800-GLD8 1800 225 i
2000-GLD8 2000 250 | a e — o
2200-GLD8 2200 275 !
2400-GLD8 _ 2400 300
2520-GLDB | 2520 315 the belt width in millimeters
2600-GLDS8 | 2600 _ 325
. 2800-GLD8 _ 2800 _ 350
| 3048-GLD8 3048 381 T
. 3280-GLD8 ' 3280 ' 410 the belt pitch in millimeters
i 3600-GLD8 _ 3600 _ 450 %
| 4400-GLDB 4400 550 |

the belt construction

the belt pitch length in millimeters
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SYMBOLS, UNITS, TERMS.

Symbol
o
p
o
[:U
Cd
Cw

Culisted
Cr
di
dz
ds
d
Fs
f
f

i

|
Ki
Kln
Lp
m

Description

Free span length angle
Wrap angle on small pulley
Drive safety factor
Corrected service factor
Teeth in mesh factor

Belt width factor

Belt width factor listed
Speed up factor

DriveR pulley pitch diameter
DriveN pulley pitch diameter
Small pulley pitch diameter
Large pulley pitch diameter
Service factor

Deflection distance
Frequency

Speed ratio

Centre distance

Belt length factor

Class of motor factor

Pitch belt length

Belt mass per unit length

o

T\
DriveR

T Hav A

Unit
[°]
[°]

[mm]
[mm]
[mm]
[mm]

[mm]
[Hz]

[mm]

[mm]

lkg/m]

Symbol
m
nz
ns
nt
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DriveN
Zz

Description

Speed on driveR pulley
Speed on driveN pulley
Speed on faster shaft
Speed on slower shaft
Belt/pulley pitch
Motor power
Absorbed power

Basic performance
Actual power rating
Design power

Speed ratio

Free span length

Belt linear speed

Belt width

Number of teeth on driveR pulley
Number of teeth on driveN pulley

Number of teeth on smal

| pulley

Number of teeth on large pulley
Number of teeth of the belt

Number of teeth in mesh

Unit
[rpm]
[rpm]
[rpm]
[rpm]
[mm]
[kW]
(kW]
[kW]
[kW]
(kW]

[mm]
[m/s]

[mm]
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MEGA RUBBE

Table 6

BASIC PERFORMANCE IN kW FOR GOLD 8-20 mm WIDE

20 018 | 020 | G22) 02481 025 0271 9.28| 031 0334 035 039 0:43| 0851|0681 €87 L5

30 026 0728 | 631 034 036 033 042 045 048 050 056 062 074 08 088 1,10 |
5% 040 045 D043 053 0b7 062 DBE 070 076 079 D088 0% 1,16 134 1,53 113 | |
70 054 060 o066 071 077 08 08 0% 10 107 119 131 15 181 207 233

i. 100 | 078 | 082 | 090 0881 1081 1.0 1220 1300 1384 1464 163 1791 213 | 2481 283 | 319

200 | 138 | 152 | 166 181 | 185 | 20| 225 | 240 | 2585| 270 3.00| 331| 3594 458 | 5723 589
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300 | 197 | 218 | 238 259| Z80 | 301 | 3.22| 343 | 365| 386 430 474 5B4| 656 748 843

400 254 281 307 334 361 388 . 415 443 470 498 555 612 728 846 965 1086 1

500 310 342 374 407 439 472 506 533 573 607 676 745 8B6 1030 11,75 1323

600 364 402 440 478 516 555 594 634 673 713 784 876 1041 1210 1381 1554 |

00 | A17 | 460 | 504| 47| 592 | 636 | 681 726 Z772| 818 ‘9100 10,03 | 1193 1385 | 1581 | 17,80 ‘

800 470 | 518 ' b67 616 666 716 766 817 868 920 1024 1129 1342 1559 1779 2001

900\ 521 | 575 | 629 584 | 739 784 B5D| 907 | 964} 10,21 11,36 1252 | 1489 | 1728 | 19,72 [ #2.19

1000 | b72 | 631 | 680 | 750 | &1 | 872 933 995|057 | 11.20| 1246 | 13,74 | 16,33 | 18,97 | 21;63 | 24,33

1M00 623 686 751 816 882 948 1015 1082 1150 1218 1356 1494 1776 2062 2351 2644

1200 | 672 | 741 | 811 | 881 | 9521024 | 10,96 | 11,69 | 1242 | 1315 | 1463 | 16,13 | 1917 | 2225 | 2537 28,52.

1300 | 722 | 786 | 870 8946|1022 10,99 11,76 1254 | 1332 | 1311 | 1570 1731 | 20,56 ' 23,86 | 27.20:| 30.57

| 1400 770 849 929 1010 1091 11,73 1256 1339 1422 1506 16,76 1847 2193 2545 29,00 3258

| 1500 819 903 988 1073 1160 1247 1334 1422 1511 1600 17,80 1962 2329 2702 30,78 3457
1600 867 956 1045 1136 1227 1319 1412 1506 1599 1693 1884 2076 2464 2857 3254 36,54

1700 914 10,08 1103 1198 129 1392 1489 1588 1686 1786 19,86 21,88 2597 30,11 3428 3847

1800 962 1060 1160 1260 1361 1463 1566 1669 1773 18,77 2088 2300 2729 3162 3599 40.38.

1900 1008 11,12 1216 1321 1427 1534 1642 1750 1859 1968 2188 2411 2859 33,12 37,68 4226

2000 1055 11,63 1272 1382 14983 1605 1717 1830 1944 2058 2288 2520 2988 3460 3935 4411

2500 1284 1415 1547 1681 1815 1950 2086 2223 2360 2498 2775 3053 3614 41,76 47,37 52,96

3000 | 1506 16,60 1814 1870 21,27 2284 2443 2601 2761 2921 3241 3563 4207 4848 5483

i 3500 17,23 1898 2074 2251 2429 26,08 2787 2967 347 3328 3689 4049 4767 5475

} 4000 | 1935 | 21,30 | 2327 | 2525 | 2723 | 2822 | 31.21 | 33.20 | 3520 | 37,19 | 41,16 | 4512 | 52,93

i 4500 2142 2357 2573 2790 3008 3225 3443 3660 3877 4084 4524 4950

|

5000 2344 2578 3049 3284 3519 3754 3988 4221 4452 4911




Table 7

10
20
30
50
70
100

200

400

600

100

800

900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2500
3000
3500
4000

4500

0,75
144
2,07
3,28
4,44
6,13
11,43
16,47
21,33
26,07
30,71
35,27
3976
4419
48,56
52,88
57,16
61,39
65,58
69,73
73,84
7791
81,95
85,95
89,92
109,27
127,78
145,46
162,27

178,17

0,78
1,50
2,16
342
4,62
6,37
11,89
17,13
22,19
21,12
31,94
36,69
41,36
45,96
50,51
55,00
59,44
63,84
68,20
12,51
76,78
81,01
85,20
89,36
93,48
113,54
132,71
150,98

168,30

BASIC PERFORMANCE IN kW FOR GOLD 14-40 mm WIDE

2,24
3,55
4,80
6,62
12,36
17,80
23,05
28,17
33,18
38,11
42,96
47,74
52 46
57,13
61,74
66,31
70,82
75,30
79,73
84,12
88,47
92,78
97,05
117,82
137,64
156,48

174,30

0,86
1,67
24

382

T2
13.29
19,13
2478
30,29
35,68

40,97

99,63
104,20
126,39
147,49
167,44

186,19

65,71
71,00
76,24
81,42
86,54
91,61
96,63
101,60
106,52
111,38
134,98
157,31

178,33

28,29
34,58
40,72
46,76
52,70
58,56
64,34
70,04
715,68
81,25
86,76
92,21
97,60
102,93
108,20
113,42
118,59
143,56
167,10

189,13

1,02
2,03
292
4,63
6,27
8,64
16,12
23,21
30,07
36,74
43,27
49,69
55,99
62,21
68,34
74,40
80,38
86,28
9212
97,90
103,61
109,25
114,83
120,35
125,81
152,14

176,85

1,07
2.15
310
490
6,64
9,15
17.08
24,59
31,85
38,92
45,84
52,63
59,31
65,89
12,37
78,78
85,10
91,34
87,51
103,61
109,64
115,59
121,48
127,29
133,04
160,71

186,54

2,36
345
5,46

139

43,31
51,01
58,56
65,98
13,29
80,49
87,60
94,61
101,52
108,35
115,10
121,75
128,32
134,81
141,21
147,52

177,78

1.29
2,58
3,80
6,02
8,15
11,24
20,96
30,19
39,09
47,76
56,24
64,55
72,72
80,76
88,69
96,49
104,19
111,78
119,26
126,64
133,92
141,10
148,17
195,14
162,01

194,73

70,60
79,52
88,30
96,94
105,45
113,83
122,09
130,22
138,24
146,13
153,90
161,55
169,07

176,47

9,69
13,36
2493
35,90
46,48
56,77
66,84
76,70
86,38
95,89

105,25
114,46
123,53
132,45
141,23
149,86
158,36
166,71
174,91
182,97

190,88

1,61

3,22
4,83
7,74
10,48
14,44
26,94
38,79
50,22
61,34
72,20
82,84
93,28
103,54
113,61
123,52
133,26
142,84
152,25
161,50
170,59
179,50
188,25
196,82

205,21

1,72
343
5,15
8,32
11,27
15,53
28,97
41N
63,99
65,94
77,61
89,03
100,23
111,22
122,02
132,62
143,03
163,26
163,30
173,15
182,80
192,27
201,53
210,59

218,44

182 193
365 386
547 580
891 950
12,06 12,86
16,62 17,73
31.01 33,07
4465 4761
57,79 61,62
1057 7523
83,06 8852
95,25 101,51
107,21 114,23
118,94 126,70
130,45 138,92
141,75 150,90
162,83 162,64
163,70 174,14
174,35 185,39
184,78 196,40
195,00 207,15
20498 21764

214,74

2,15
4,29

6,44

114,12
128,37
142,30
155,94
169,27
182,30
195,02
2[]?,43.
219,52

231,29
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DRIVE CALCULATION PROCEDURE
BASIC DESIGN DATA

To select a New ISORAN RPP GOLD belt drive, you need to know the following details:

a) Prime mover:
type, power rating and rpm;

b) Driven machine:
type, power absorbed and rpm;

c) Service condition:
intermittent, periodic or continuous;

d) Layout data:
maximum pulley diameters, approximate pulley centre distance and tolerance.

CALCULATION OF POWER TRANSMITTED
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a) From table 1 select the appropriate Service Factor Fs according to:

e the type of the driveN machine;
e the class of the prime mover;
e the service conditions (duty cycle category).

b) In case you are designing a drive with a speed up ratio (i = n driveR/ n driveN <0.8)
you need to add at the above mentioned service factor Fs also the correction factor
Cm as reported in Table 2:

TABLE 2 - Speed up factor Cm

| n driveR n
n driveN n,
|
1 >0.8 0
0.79+0.58 0.1
‘ 0.57+0.40 402
| 0.39+0.28 +0.3 i
i: <0.28 +0.4

|
i

¢) Then the corrected service factor Cc is calculated as follows

| Co=Fs+Cm [1]

d) The design power is obtained multiplying the input power by the corrected service factor:

Pc=PxCc [2




&2

Table 1- Service Factor Fs

| CLASS A CLASS B | CLASS C

I
| |
| Peak overload up to 5 Peak overload from 150% | Peak overload from 250%
! 149% of rated load I to 249% of rated load i to 400% of rated load
| t !
¢ AC Motor; Asynchronous Star-Delta * AC Motor: Asynchronous; Direct | * AC Motor: Single Phase: all
| starting | switch starting | Asynchronous: Double cage motor
| * DC Motar: Shunt wound Synchronaus: Normal torque | Synchronous: High torque
! * Internal combustion engines: B cyl * [IC Motor: Compound wound |« DC Motor: Series wound
| andup | ' Intermal combustion engines: Gicyl, | ® Internal combustion engines:

| 4oyl orunder
| | ® Hydraulic motors, line shafts

Duty cycle category
b Intermittent MNormal Continuous | Intermittent Normal Continuous | Intermittent Normal Continuous
service service service service service service service service SErvice

i <Bhours  Bto16hours >16 hours <Bhours | Bto16hours >16 hours <Bhours | Bto16hours  >16 hours
4. DRIVE N MACHINE : daily daily daily daily daily daily daily daily daily

| Category 1: LOW UNIFORM f
| LOAD/TORQUE ;
| Office equipment; Measuring equip- E
| ment; Instrumentation; Display |
| equipment; Laundry machinery: gene- :
| ral; Line shaft; Agitators, mixers for |
liquid; Bakery machines. Conveyors: I
! belt, light package, oven belt: ore, i
| coal, sand. - 1
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| Category 2: MEDIUM UNIFORM |
LOAD/TORQUE |
Woodworking equipment (light): :
lathes, band saws; Agitators, Mixers E 1.4 15 16 16 17 18 18 1.9 20
for semi-liquid; Screens: drum, coni- |

cal; Machine Tools: lathes, drill pres
ses, screw machines

Category 3: NOT UNIFORM |
| LOAD/TORQUE
+ Textile machinery: spinning frames,

| twisters warpers, warping machines; |
Woodworking equipment (heavy): |
jointer, circular saws, planes;

' Laundry machinery: extractors, was-
| hers; Machinery for rubber proces-

| sing; Machine tools; grinders, milling |
| machines, shapers; Conveyors:

| apron, bucket, elevator, screw;
Centrifugal compressors; Hoists,
Elevators; Generators and Exciters;
Printing machinery; Fans, blowers:

| centrifugal, induced, draft exhaus- |
ters, propeller, mine fans. |

| Category 4: SHOCK LOAD/TORQUE | }
Textile machinery; dobbies, looms;
. Hammer mills; Paper machinery;
. Positive fan blowers; Reciprocating | 1.7 18 19 19 20 71 21 22 23
| compressors, Machinery for pottery |

and earthenware; centrifuges. :

| Category 5: HIGH SHOCK LOAD

Crushers: roll, ball, jaw; Mills; ball, |
| 19 2.0 21 21 2.2 23 23 24 2.5

{ rod, pebble, etc.; Reciprocating g

| pumps; Saw mill equipment. |

|
4

A e e ——— —r e . - = — =

Note: These service factors are adequate for most belt drive applications. Service factors can be substituted only when the input data and working conditions are exactly known. In
this case service factors may be adjusted based upon an understanding of the severity of actual drive operating conditions
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DETERMINE THE BELT PITCH

The belt pitch can be selected from graph 1, using:

¢ the design power (Pc) obtained in Step 1-d
* the rpm of the faster shaft (smaller pulley) in the drive.

ii Graph1
§ Belt pitch selection table
ir 10000.00 . = R E
!
1 1000.00
| E :
,_E: |
t 1
@D |
] |
=9
o
100.00 |
i
|
0.1 1 10 100 1000 10000
Power [kW]

A A =

Locate the design power along the X-axis of the graph. Read up to the rpm of the faster shaft; the belt pitch indi-
cated in the area surrounding the point of intersection which you located is the one you should use for your
design.

If the point of intersection falls outside of any specific area, please contact your Megadyne technical Department.
If the point falls in the intersection area of 8mm and 14mm, a good drive can likely be designed using either belt
pitch. We suggest to design the drive using both belt pitches and select the drive best meeting your size requi-
rements or the most economical drive.
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SELECTION OF BELT, PULLEYS AND CENTRE DISTANCES

a) Determine Speed Ratio (R) by dividing the rpm of the faster shaft by the rpm of the slower shaft:

N faster shaft Nns '
Re ——— = [3]

N siower shaft n.

b) Refer to the centre distance selection table 3 (pag 38 to 61) to determine which pulley combinations give the
desired speed ratio. The most suitable pulley combination can then be selected eliminating any pulley combina-
tion for which the required centre distance cannot be obtained with the nearest standard belt size.

If you know exactly the drive centre distance and the driver and driven diameters, you can calculate the belt pitch
length with the following formula:

nx(d+ dy) mxax(d+ dy)

L = 2xIxcosa+ - + = (4]
Where:

L = Pitch beltlength [mm]
| = Centre distance [mm]
d = Large pulley pitch diameter [mm]
d, = Small pulley pitch diameter [mm]
« = arcsen (&) [°]

2x |

c¢) Check that the ratio of the belt teeth number and the pulleys teeth is not an integer number. If this happens it's
necessary to modify the drive where possible (centre distance, ratio, pulley diameter) otherwise the belt life could
be strongly reduced.

d) The final pulley combination is then selected based upon the priorities required from the particular drive, in
terms of flexibility in driven speed, centre distance, drive cost, etc...
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DETERMINE THE ACTUAL POWER RATING Pba

The Actual Power rating is obtained by the following formula:

P, = P xC xK (5] EI
Where: |
P W = Actual power rating (kW]
P, = Basicperformance (Step 4 -¢) [kW] i
C , = Teeth in mesh correction factor (Step 4-a) j
K, = Beltlength correction factor (Step4-b) z

a) Calculation of Cd factor

Power ratings listed in this handbook are based on a minimum of six teeth in mesh between the belt and the
pulley. The ratings must be corrected for excessive tooth loading if there are less than six teeth in mesh. To deter-
mine the number of teeth in mesh on the smaller pulley you can use the following formula:
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4 xp ﬂ
zt=[0.5—[ ]x(zi-z:\_)}xzs 6] ’

19 x| -_.I
Where :
Z, o= Number of teeth in mesh i
p = Belt/Pulley pitch (Step 2) [mm] |
| = Centre distance (Step 3 - b) [mm]
B o= Number of teeth on large pulley (Step 3 - b) |
Ly = Number of teeth on small pulley (Step 3 - b) ;

If Zt is greater than 6, Cd =1
If Zt is less than 6, the value of Cd must be obtained from table 4.

Table 4 - Teeth in mesh factor Cd

Number of teeth in mesh Cd
6 or more 1.00 ﬁ

5 0.80

4 0.60

3 0.40

2 0.20
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b) Calculation of K1 factor 1]
The power ratings listed in this catalogue are based on specific belt lengths. To consider the influence of diffe- “.l
rent belt lengths you have to use the corrective factor K1 in Table 5. U
Table 5 - Belt length factor K1 E
~Gos | GO L
' [mm] FactorK1 [mm] Factor K1 2
| 288 0.66 966 066 |
| 320 0.68 994 068 | 0
| 3:2 0.69 1092 0.71 F
360 0.70 1106 0.73 q
384 0.71 1190 0.75 i
408 0.72 1260 0.77
456 0.74 1288 0.79 J
480 0.75 1344 081 | U
536 0.77 1400 083 | ]
544 0.78 1442 084 | <
560 0.79 1568 086 |
600 0.80 1610 0.87 U
608 0.80 1764 0.89 m
632 0.81 1778 0.90
| 640 0.81 1890 092 | 2
| 680 0.83 1960 095 | C
720 0.85 2100 096 |
800 0.88 2240 099 | n
| B840 0.90 2310 1.00 |
| 880 0.91 2380 .01 |
| 8% 0.92 2450 .02 |
920 0.93 2590 .04 |
960 0.95 2660 .06 |
1000 0.96 2800 1.08 |
1040 0.97 3150 .11 |
1080 0.99 3360 1.14 |
1120 1.00 3500 1.16
| 1200 1.03 3850 1.19
| 1224 1.04 3920 1.22
1280 1.05 4326 1.25
1352 1.07 4578 1.29
1440 1.10 4956 1.34
1464 1.1 g
1600 1.14
1760 1.17
| 1800 1.18 ;
{ 2000 1.22 !
| 2200 1.26 |
2400 1.29 |
2520 1.31
2600 1.32
2800 1.35 I
| 3048 1.38
| 3280 1.41
| 3600 1.45 5
4400 1.52

¢) From the basic performance tables (table 6,7, pag 14-15) the basic performance (Pb) for a particular belt pitch
and width can be obtained in kW by selecting the value corresponding to the number of teeth and the rpm of the
smaller pulley.

d) It's possible now to calculate the Actual Power Rating using the formula (5) in Step 4.




DETERMINE THE BELT WIDTH

a) At this stage we can calculate the belt width, which requires the width coefficient Cw to be calculated using
the following formula:

1 P

| C, = Pg,: (7}

{  Where:
P. = Design power (Step 1-d) [kW]
P,, = Basic performance (Step4-d)  [kW]

b) Taking the coefficient Cw and referring to table 8, the appropriate belt width (w) can be obtained. It's recom-
mended to select the next higher standard width (see table 8) or the widths in bold.

Table 8 - Belt width factor Cw
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20 1.000 0500 |
25 1.250 0625 |
30 1.500 0750 |
40 2000 1000 |
50 2.500 1250 |
55 2750 = 1315 |
75 | 3750 | 1875 |
| 85 4250 = 2125 |
100 | 2500 |
115 ' - 2815 |
170 ' | 4250 |

¢) Once the belt width is defined, is possible to calculate the “Drive Safety Factor” as follows:

= e e R RS e e

Effective Belt PowerRating P® G i
g = - = listed [8!
Design Power P.

Where the Effective Belt Power Rating can be calculated multiplying the Actual Power Rating (Pba) by the belt
width correction factor Cw listed in Table 8 corresponding to the selected belt width.
The Drive Safety Factor gives to the designer an indication of the maximum extra load that the drive can tolerate.
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STATIC TENSION CALCULATION

When installing a New ISORAN RPP Gold, the belt tension is chosen so as to avoid:
e TOOTH JUMP. Assure that the belt is tensioned adequately to prevent tooth jump under the most seve-
re load conditions that the drive will encounter.
e EXTREMELY HIGH BELT TENSION. Avoid extremely high tension which results in elevated noise levels
and reduced belt and bearing life.

The required static tension is obtained by the following formula:

. DERER i D ‘

Vv |

Where é

T = Statictension [N] !

P = Motor Power (kW] }

| K_ = Class of motor factor (step6-a) e
v =  Beltlinear speed (step6-b) [m/s] ‘;

m = Belt mass per unit length (step6-c) [Kg/m] l

a) Determination of Km factor
To consider the influence of the peak torque of the motor used, you have to use the corrective factor Km as listed
in Table 12.

Table 12 - Class of motor factor Km

b) Calculate the belt linear speed
To determine the belt linear speed of the transmission you can use the following formula:

S J1:><dL><nLEdL><nL (10} ,
60000 19098 5

Where:

v = Belt linear speed [m/s] |

d = Larger pulley pitch diameter (step3-b) [mm]

n = rpmoflarger pulley [rpm]

x = 31416
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MEGARUBBER

c) Determination of the belt mass (m)
The belt mass per unit length (m) for a particular belt pitch and width can be obtained from table 13.

Table 13 - belt mass per unit length m

10 0.055

20 0.110
8 30 0.165
50 0.275
85 0.467
20 0.202
40 0.404
14 85 0.858
115 1.161
170 1.717

d) Static Tension calculation
It's possible now to calculate the static tension using the formula [9] described at the beginning of this Step.

Note: For unusual , shock or pulsating loads consult Megadyne application Engineering Department for guidance.
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To calculate the static axial load F, please refer to the following formula:

8]

FE=2xT, x seng [111

| Ny J

STATIC TENSION CONTROL

There are two methods to measure the correct static tension:
a) The elongation method
b) The vibration method

a) The elongation method
The elongation procedure for determining the correct belt tension is based on measuring the force to deflect one
span of the belt by a given amount (see figure below).

t
TS

Fa Fa

B

Ts ——
Ts




al) Free span length calculation
Determine the free span length (t) of the belt. The value of (t) can be found using the following formula:

I
,. —_—

' = P -(7‘1‘ _ 4 ) 12

[

Where:

t = Free span length of the belt [mm]
1 d = Large pulley pitch diameter (step 3-h) [mm]
| d, = Smaller pulley pitch diameter (step3-b) [mm]

| = Centre distance (step3-b) [mm]

a2) Deflection forces
Calculate the minimum and maximum deflection forces by means of the following formulas:

il 15 x Ts |
Frl"ln = : [13} FITI&I = . I14] :
16 16 }
Where: '
I
Fun = Minimum deflection force [N] 1
i
= Maximum deflection force [N] |
T, = Base installation tension (step 6 - [9]) [N]
a3) Deflection distance
Calculate the deflection distance by means of the following formula:
= — [15] |
64 |
Where: l‘
/
f = Deflection distance [mm]
t = Free span length of the belt (step 7 -al) [mm]

- With the belt installed on the drive and tensioned to a level required to eliminate all slack in
the system (snug fit) begin the tensioning procedure. At the centre of the span (t), apply a force
perpendicular to the span so that the belt is deflected by the deflection distance (f) from its normal
position. Make sure that at least one pulley is free to rotate. For belts wider than 50 mm, place a
section of rigid material such as a length of key stock across the belt and apply the force through
this rigid member to prevent belt distortion and insure proper tensioning.

- Compare the deflection force with the range of forces calculated in anterior steps.

e |f this is less than the minimum deflection force, the belt should be tightened.
e |f this is greater than the maximum deflection force, the belt should be slackened slightly.
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MEGARUBBER

b) The vibration method

An alternative procedure to measure the tension of the belt is to use a Belt Tension Gauging Equipment. This devi-
ce consists of a small sensing head which is held across the belt to be measured. The belt is then tapped to indu-
ce the belt to vibrate at its natural frequency. The vibrations are detected and the frequency of vibration is then
displayed on the measuring unit.

The relation between belt static tension (Ts) and frequency of vibration (f) may be calculated using the following
formula:

T, = 4xm x t? x fr’ [16]
; Where: I
| T, = Statictension (step 6 - [9]) [N]
t m = Beltmass per unitlength (step 6 - c) [kg/m]
: fr = Frequency of vibration in Hertz [Hz]

‘| t = Free belt span length in meters (step 7 - al) [m]
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EXAMPLE: BASIC DESIGN DATA

Motor Power P=5kW

DriveR rpm ny = 2000 rpm

Class motor Class C

Application Textile machine

Absorbed power Unknown (assume 5 kW)
DriveN rpm n, = 1000 rpm

Type of driveN machine Not uniform torque (Category 3)
Working hours 8-16 hours/day

Approximate centre distance 630 - 640 mm

Maximum pulley diameter 200 mm

Step 1. Calculation of power transmitted
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Step 1a. Service Factor Data Result

Fs from table 1, page 19 Category 3 driveN machine Fs=20
Motor class C
8-16 working hours

Step 1b. Speed up Factor Data Result

Cm from table 2, page 18 i Mawen _ Ny 2000 Cm =00
Mg My 1000

Step 1c.Corrected service factor Data Result

Fs from step 1-a

Cm from step 1-b C,=20+0=20

Step 1d. Design power Data Result

P from basic design data

Cc from step 1-c P,=5x2.0=10 kW

Step 2. Belt pitch determination

Step 2. Belt pitch Data Result
Pitch of the belt from graph1 Pc from step 1-d Belt pitch = 8 mm
page 20 rpm faster shaft from basic

design data







