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SPECIAL NOTES

API publications necessarily address problems of a general nature, With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or
federal laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufacturer
or supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, by im-
plication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be
construed as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at jeast ev-
ery five years. Sometimes a one-time extension of up to two years will be added to this re-
view cycle. This publication will no longer be in effect five years after its publication date
as an operative API standard or, where an extension has been granted, upon republication.
Status of the publication can be ascertained from the API Authoring Department [telephone
(214) 953-1101]. A catalog of API publications and materials is published annually and up-
dated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under AP standardization procedures that ensure appro-
priate notification and participation in the developmental process and is designated as an
API standard. Questions concerning the interpretation of the content of this standard or
comments and questions concerning the procedures under which this standard was devel-
oped should be directed in writing to the director of the Exploration and Production Depart-
ment, American Petroleum Institute, 700 North Pearl, Suite 1840, Dallas, Texas 75201,
Requests for permission to reproduce or translate all or any part of the material published
herein should also be addressed to the director.

API publications may be used by anyone desiring to do so. Every effort has been made
by the Institute to assure the accuracy and reliability of the data contained in them; however,
the Institute makes no representation, warranty, or guarantee in connection with this pub-
lication and hereby expressly disclaims any liability or responsibility for loss or damage re-
sulting from its use or for the violation of any federal, state, or municipal regulation with
which this publication may conflict.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for applying
sound engineering judgment regarding when and where these standards should be utilized.
The formulation and publication of API standards is not intended in any way to inhibit anyone
from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking re-
guirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

Copyright @ 1994 American Petroleum Institute
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FOREWORD

This specification is under the jurisdiction of the API Committee on Standardization of
Production Equipment.

The purpose of this specification is to provide specifications for V-belts and V-belt
sheaves suitable for use in oil-field drilling and producing operations.

Much of the engineering material pertaining to V-belts and V-belt sheaves was taken
from two standards published jointly by the Rubber Manufacturers Association, the Me-
chanical Power Transmission Association, and the Rubber Association of Canada. These
standards are:

Specifications for Drives Using Narrow Multiple V-Belts - IP22 Latest Edition.

Specifications for Drives Using Classical Multiple V-Belts - IP20 Latest Edition.

This standard shall become effective on the date printed on the cover but may be used
voluntarily from the date of distribution.

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handl i ng Services, 2000
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Specification for Oil-Field V-Belting

1 Scope
1.1 COVERAGE

This specification covers dimensional and marking re-
quirements on V-belts and V-belt sheaves of both the narrow
multiple and classical multiple type. This specification also
includes recommended practices for:

» Design of V-belt drives.

» Care and use of V-belts

* Measuring tension in V-belt drives

+ Calculating the load imposed by V-belts on shafts and
bearings

This document does not include alternate belt types such
as those listed below.

RMA I1SO
Standards Standards
« ISO V_Belts — 4183 & 4184

(L.E., SP Sections)

* Synchronous (timing) TP 24 5294 & 5296
* V-Ribbed IP 26 9982
+ Flat — 22,63,99, 100

However, these other forms of belt power transmission
may be acceptable, provided that they are designed accord-
ing to the belt manufacturer’s recommendations and/for an
existing industry standard.

2 V-Belts
2.1 QUALITY

V-belts furnished to this specification shall at least satisfy
the power ratings formulae listed in Table B9 & B10 of
Appendix B.

2.2 WORKMANSHIP

Belts shall give good service under normal working con-
ditions and when operated within an ambient temperature
range of -32°F (0°C) to 140°F (60°C).

2.3 SURFACE

The surface of the finished belts shall be so impregnated
with vulcanizing material that the internal structure of the
belt will not be unduly affected by moisture and oil, under
normal operating conditions.

2.4 STATIC CONDUCTIVITY

If Belts are to be static conductive, conductivity shall be
measured using the method and value described in Rubber

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000

Manufacturers Association (RMA) Bulletin IP 3-3.
WARNING: Operating environments should be reviewed to
determine if additional special grounding techniques are re-
quired. Please refer to the NEC and API Recommended
Practice 500.

2,5 CROSS SECTION

Nominal cross sectional dimensions for V-belts and joined
V-belts are shown in Fig. 1 and Tables 1 and 2. (See Ap-
pendix C for the use of joined V-belts.) These dimensions
along with cross-sectional shapes {also nominal), may vary
for belts of the same belt section as made by different man-
ufacturers. Standard V-belts, regardless of variations in di-
mensions and cross-sectional shapes shall be designed to
operate on standard sheaves,

CLASSICAL V-BELTS NARROW V-BELTS

S
1\

JOINED V-BELTS

l-o—bb—b- et 5 g

i . .

hpy

o

*Sg is sheave groove spacing dimension. Refer to Table 1,2, 3or d.

Figure 1—V-Belt Cross Sections

Table 1—Nominal Dimension of Cross
Sections, Inches

Cross

Belt Type Section by fy, hy” 8t

Classical V-Belts A, AX 0.50 0.31 041 0.625
B,BX 0.66 0.41 0.50 0.750
C,CX 0.88 0.53 0.66 1.000
D 1.25 0.75 0.84 1.438

Narmrow V-Belts 3V, 3VX 0.38 0.31 0.38 0.406
SV, 5VX,5VA 062 0.53 0.62 0.688
BV, 3VA 1.00 0.91 1.00 1.125

*Classical and narrow V-Belts are also available in the joined belt configu-
ration as illustrated in Fig. 2.1.
*8, is specified sheave groove spacing (See Tables 1 and 2.)
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2 AP SPECIFICATION 1B

Table 2—Nominal Dimension of Cross
Sections, Millimeters

Cross

Belt Type Section by, hy hy' Sy

Classical V-Belis 13C, 13CX 13 3 10 159
16C, 16CX 16 10 13 19.0
22C, 22CX 22 13 17 254
32C 32 19 21 36.5

Narrow V-Belts 9N, 9NX 9 B8 10 10.3
15N, 15NX, 15NA 15 13 16 17.5
25N, 25NA 25 23 25 28.6

*Classical and narrow V-Belts are also available in the joined belt configu-
ration as illustrated in Fig. 2.1.
+8, is specified sheave groove spacing (See Table 3 and 4)

2.6 LENGTHS

The standard lengths of classical and narrow belts are
specified in Tables 3, 4, 5 and 6. Tables 3 and 5 represent
current practice in inches. Daturn length referenced in Table
3 identifies the length previously called pitch length. Tables
4 and 6 show belt lengths using metric (SI) dimensions. The
classical belts have been changed to the “effective” or “con-
stant top width” system used for narrow belts, when they are
specified in metric (SI) dimensions.

2.7 LENGTH DETERMINATION

The belt length (effective and datum) shall be determined
by placing the belt on a measuring fixture comprising: two

Table 3—Classical V-Belts Standard Datum Lengths—Inches

Permissible
Standard Datum Lengthe Deviations Matching
Standard Cross Section From Limits
Length Standard For
Designation A, AX B, BX C,.CX D Datum Length One Set

26 27.3 + 0.60 0.15
31 323 + 0.60 0.15
35 36.3 36.8 = 0.60 0.15
38 393 39.8 +0.70 0.15
42 433 43.8 +0.70 0.15
46 47.3 478 =070 0.15
51 523 528 539 =070 0.15
55 56.3 568 +0.70 015
60 61.3 61.8 629 +0.70 0.15
68 69.3 69.8 709 +0.70 0.30
75 76.3 768 779 +0.70 0.30
B0 81.3 =0.70 0.30
81 828 839 +0.70 0.30
85 86.3 86.8 879 +0.70 0.30
90 913 918 92.9 = (.80 0.30
96 97.3 98.9 +0.80 0.30
97 93.8 +0.80 0.30
105 106.3 106.8 107.9 +0.80 0.30
112 113.3 1138 114.9 +0.80 030
120 121.3 121.8 1229 1233 0.30
128 129.3 129.8 1309 1313 +0.80 0.30
144 145.8 1469 147.3 = 0.80 0.30
158 159.8 160.9 1613 +1.00 0.45
173 174.8 1759 176.3 * 1.00 0.45
180 181.8 1829 183.3 + 1.00 0.45
195 196.8 1979 1983 = 1.10 0.45
210 211.8 2129 2133 = 1.10 0.45
240 240.3 2409 240.8 +1.30 0.45
270 270.3 2709 270.8 x 1.60 0.60
300 300.3 300.9 300.8 £ 1.60 0.60
330 330.9 330.8 +200 0.60
360 360.9 360.8 200 0.60
390 390.9 390.8 +=2.00 0.75
420 420.9 420.8 +3.30 0.75
480 480.8 +3.30 0.75
540 540.8 +3.30 0.90
600 600.8 +3.30 0.90
660 660.8 +3.30 090

Note: AX, BX and CX may not be available in all lengths. Check with manufactorer for availability.

To specify belt size use the Standard Length Designation prefixed by the letter indicating cross Section; example: B90,

COPYRI GHT 2000 Anerican PetroleumlInstitute
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SPECIFICATION FOR OQIL-FIELD V-BELTING 3

sheaves of equal diameter, a method of applying force, and a
means of measuring the center distance between the two
sheaves. One of the two sheaves is fixed in position while the
other is movable along a graduated scale. The fixture is
shown schematically in Fig. 2. Specifications for diameter
and groove dimensions (including tolerances} of the measur-
ing sheaves are given in Tables 7, 8, 9 or 10.

——
Total
o Measurning
Force
N S
\ |

Figure 2—Diagram of a Fixture for Measuring V-Belts

a. In measuring the length of a V-belt, the belt shall be ro-
tated around the sheaves at least two revolutions of the belt:
to seat the belt properly in the sheave grooves; to divide
equally the total force between the two strands of the belt;
and to determine the midpoint of the center distance travel of
the movable sheave, which shall define the center distance.

b. The V-belt length (effective or datum) shall be calculated
by adding the appropriate circumference of one of the mea-
suring sheaves to twice the measured center distance be-
tween the two sheaves. V-belts are not acceptable when the
determined length varies from the standard length more than
the values given in Tables 3, 4, 5 and 6.

c. The belt ride shall not exceed the values given in Tables 7,
8,9, and 10.

2.8 MATCHED BELTS

Belts indicated as matched belts shall not have length vari-
ations in any one set in excess of the limits given in Tables 3,
4,5 or6.

) ~

Cutside

Diameter Dnameter

o] 1
Angle ver Balls
o

I

Figure 3—Method for Measuring Sheaves

COPYRI GHT 2000 Anerican PetroleumlInstitute
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Table 4—Classical V-Belts Standard
Effective Lengths—Millimeters

Standard Effective Length Permissible
Cross Sections Deviations Matching
From Limits
13C 16C 22C Standard For
13CX 16CX 22CX 32C Length One Set

710 +15 4
750 +15 4
800 *15 4
850 +15 4
900 +15 4
950 960 +15 4
1000 1040 +15 4
1075 1090 +15 4
1120 1120 +15 4
1150 1190 +15 4
1230 1250 15 4
1300 1320 + 15 4
1400 1400 1400 +15 6
1500 1500 1500 +15 3]
1585 1600 1630 +15 6
1710 1700 +15 6
1790 1300 1830 + 20 6
1865 1900 1900 +20 6
1965 1980 2000 + 20 6
2120 2110 2160 +20 5
2220 2240 2260 +20 6
2350 2360 2390 + 20 6
2500 2500 2540 + 20 5
2600 2620 2650 + 20 6
2730 2820 2800 =20 6
2910 2920 3030 + 20 10
3110 3130 3150 3190 + 20 10
3310 3330 3350 3390 + 20 10
3530 3550 + 20 10

3740 3760 3800 + 25 10

4090 4120 4160 +25 10

4200 4220 4250 + 25 10

4480 4500 4540 +25 10

4650 4680 4720 +25 10

5040 5060 5100 +30 10

5300 5440 5480 =30 10

5760 5770 5800 +30 10

6140 6150 6180 +30 16

6520 6540 6560 += 40 16

6910 6920 6940 +40 16

7290 7300 7330 +=40 16

7670 7680 =40 16

3060 8090 +40 16

8440 8470 + 40 16

2820 B850 =40 16

9200 9240 + 60 16

10000 =60 16

10760 + 60 16

11530 + 80 16

12290 + 80 24

Note: 13CX, 16CX and 22CX may not be available in all lengths. Check
with manufacturer for availability.

To specify belt size use the Standard Effective Length prefixed by the cross
section; for example: 16C4200.
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2.9 NOMENCLATURE

This standard covers Classical V-belts and sheaves (A, B,
C and D cross sections) and Narrow V-belts and sheaves (3V,
5V and 8V) which are generally used in multiple sets for
power transmission applications. Appropriate information is
provided for the use of joined V-belts in these cross-sections.
Power rating formulas and design information is also in-
cluded for molded notch V-belts (AX, BX, CX, 3VX and
5VX) and V-belts with aramid tensile member (5VA and
AVA) which have greater power capacity than the conven-
tional belts.

2.10 DETAILS FOR DIMENSIONAL CHECKING
OF BELTS

The two methods of establishing the dimensions of meas-
uring sheaves as specified in 2.7.A, 2.7.B and 2.7.C shall be
by either:

a. Fixing the outside diameter, the groove angle, and the
groove top width.

b. Fixing a diameter-over-balls or rods, and the outside
diameter, and either the groove angle or groove top width.
(See Figure 3).

The diameter-over-balls, groove angle dimensions are
given in Tables 7, 8, 9 or 10. The diameter-over-balls, groove
angle metheod is considered to be the most accurate way of
fixing groove dimensions and is recommended. The cross
section dimensions of the belt shall be checked by measuring
the distance from the top of the belt to the top of the sheave
groove (Figure 4), This measurement provides the “ride” of
the belt with respect to the top of the groove which shall be
within the limits given in Tables 7, 8, 9 or 10.

3 Marking
3.1 OTHER NAME

Belting made in accordance with this specification by an
authorized manufactorer may be marked with the name of a
jobber or distributor instead of the name of the manufacturer.

3.2 METHOD

Belting purchased to this specification shall be marked as
specified hereinafter. Markings shall be applied on the side
of the belt to be run away from the sheave. Markings shall be
applied by vulcanizing, stamping, or stenciling. Markings
shall be applied in such a manner that the belt is not dam-

aged.
e — —_— _EL
E— /=3 &
Various V-Belt
Contours
Figure 4—Measuring Bealt Ride
3.3 MARKING

Markings for belting shall be as follows:

a. Manufacturer’s, Jobber’s or Distributor’s Name or Mark.
b. Belit Cross Section. Belts shall be marked with the cross-
sections as referenced in this standard.

c. Standard Length. Belts shall be marked with the Standard
length designation in Tables 3, 4, 5 and 6.

3.4 This section shall be superseded by Appendix F of this
specification when applicable

Table 5—Narrow V-Belts Standard Effective Lengths-Inches

Standard Effective . .
Outside Length Permissible Ma;:hmg Limits
L or One Set
Cross Sections Deviations
Standard From Normal
Length 5V, 5vX Standard Tensile
Designation 3V, IvVX 5VA BV, BVA Length Modulus S5VA, BVA
250 25.0 =03 0.15 0.08
265 26.5 03 0.15 0.08
280 28.0 =03 0.15 0.08
300 30.0 +03 0.15 0.08
315 3L.5 0.3 0,15 0.08

COPYRI GHT 2000 Anerican PetroleumlInstitute
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SPECIFICATION FOR QOIL-FIELD V-BELTING

Table 5—Narrow V-Belts Standard Effective Lengths—Inches

Standard Effective Matching Limits

Outside Length Permissible
Cross Sectknogns Deviations Por One Set
Standard From Normal
Length 5V, 5VX Standard Tensile
Designation 3V, 3vX 5VA BV, 8VA Length Modulus 5VA, BVA
335 335 +03 0.15 0.08
355 355 +03 0.15 0.08
375 375 +03 Q.15 0.08
400 40.0 +03 0.15 0.08
425 425 +03 0.15 0.08
450 45.0 +0.3 015 0.08
475 47.5 +0.3 0.15 0.08
500 50.0 50.0 +0.3 0.15 0.08
530 53.0 53.0 +04 0.15 0.08
560 56.0 56.0 =04 0.15 0,12
600 60.0 60.0 +04 0.15 0.12
630 63.0 63.0 +0.4 0.15 0.12
670 67.0 67.0 =04 0.30 0.12
710 71.0 71.0 +04 0.30 0.12
750 75.0 73.0 +0.4 0.30 0.12
800 80.0 80.0 +0.4 0.30 0.12
850 85.0 5.0 +05 0.30 0.12
200 920.0 90.0 +05 0.30 0.12
950 95.0 95.0 +05 0.30 0.12
1000 100.0 100.0 100.0 +0.5 0.30 0.12
1060 106.0 106.0 106.0 +06 0.30 0.12
1120 112.0 112.0 112.0 +0.6 0.30 0.20
1180 118.0 118.0 118.0 +0.6 0.30 0.20
1250 125.0 125.0 125.0 +0.6 0.30 0.20
1320 132.0 132.0 132.0 +0.6 0.30 0.20
1400 140.0 140.0 140.0 +{.6 0.30 0.20
1500 150.0 150.0 150.0 +03 0.30 0.20
1600 160.0 160.0 +08 0.45 0.20
1700 170.0 170.0 +08 045 0.20
1800 180.0 180.0 +0.8 0.45 0.20
1900 190.0 190.0 +0.8 0.45 0.20
2000 200.0 200.0 +08 0.45 0.20
2120 212.0 212.0 +0.8 0.45 0.20
2240 2240 224.0 =08 0.45 0.20
2360 236.0 2360 +0.8 045 0.20
2500 250.0 2500 +0.8 0.45 0.24
2650 265.0 265.0 +=08 0.60 0.24
2800 280.0 280.0 +0.8 0.60 0.24
3000 300.0 300.0 +08 0.60 0.24
3150 315.0 315.0 +1.0 0.60 0.24
3350 3350 335.0 +1.0 0.60 0.24
3550 3550 355.0 +1.0 0.60 0.24
3750 375.0 +1.0 0.60 024
4000 400.0 +1.0 0.75 0.24
4250 425.0 *12 0.75 0.24
4500 450.0 +1.2 0.75 0.24
4750 475.0 +1.2 0.75 0.24
5000 500.0 +12 0.75 0.24

MNote: 3VX, 5VX, 5VA and 8VA may not be available in all lengths. Check with manufacturer for availability.
To specify belt size use the Standard Effective Length prefixed by the cross section; for example: 5V350.
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Table 6—Narrow V-Belts Standard Effective Lengths—Millimeters

Standard Effective
Outside Length Permissi Matching Limits
T 'ermissible
Cross Sections Deviations For One Set
Standard 15N From Normal
Length 9N 15NX 25N Standard Tensile 15MNA
Designation ONX 15NA 25NA Length Modulus 25MNA
630 630 +8 4 2
670 670 +8 4 2
710 710 +3 4 2
760 760 +8 4 2
200 8300 *=8 4 2
850 850 +8 4 2
200 900 +8 4 2
950 950 +8 4 2
1015 1015 +8 4 2
1080 1080 +8 4 2
1145 1145 +8 4 2
1205 1205 +8 4 2
1270 1270 1270 +8 4 2
1345 1345 1345 +=10 4 2
1420 1420 1420 =10 6 3
1525 1525 1525 +10 6 3
1600 1600 1600 +10 6 3
1700 1700 1700 +=10 6 3
1800 1800 1800 *10 6 3
1900 1900 1900 =10 6 3
2030 2030 2030 + 10 6 3
2160 2160 2160 +13 6 3
2290 2290 2290 +13 6 3
2410 2410 2410 +13 6 3
2540 2540 2540 2540 +13 6 3
2690 2690 2690 2690 +15 6 3
2840 2840 2840 2840 +15 10 5
3000 3000 3000 3000 +15 10 5
3180 3180 3180 3180 + 15 10 5
3350 3350 3350 3350 +15 10 5
3550 3550 3550 3550 +15 10 5
3810 38i0 3810 +20 10 5
4060 4060 4060 =20 10 5
4320 4320 4320 +20 10 5
4370 4570 4570 +20 10 5
4830 4830 4830 +20 10 5
5080 5080 5080 =20 10 5
5380 5380 5380 +20 10 5
5690 5690 5690 *20 10 5
6000 6000 6000 +=20 10 5
6350 6350 6350 +=20 15 &
6730 6730 6730 +20 16 6
7100 7100 7100 *20 16 6
7620 7620 7620 +20 16 6
8000 8000 8000 +25 16 6
8500 B300 8500 *25 16 6
9000 9000 9000 +25 16 é
9500 9500 9500 + 125 16 6
10160 10160 +25 16 6
10800 10800 +30 16 6
11430 11430 +30 16 6
12060 12060 =30 24 [
12700 12700 =30 24 6

Note: 9NX, 15NX, 15NA and 23NA may not be available in all lengths. Check with manufacturer for availability.
To specify belt size use the Standard Effective Length prefixed by the cross section; for example: 15N2160.
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SPECIFICATION FOR QIL-FIELD V-BELTING

Table 7—Complete Measuring Conditions Using Diameter Over Balls Sheave

Inspection for Classical Belts, Inches

Maximum Ride

Position Of Belt
. With
d Diameter
Groove by Ball Or Over hy Total Respect To Top
Outside Datum Angle Groove Top Rod Balls Groove Measuring G inche:
Diameter Circum- o Width Diameter Or Rods Depth Forceper ~ _ Oroove (inches)
Cross +0.005 ference +0.33 {Reference) +0.005 +0.005 (minimum} belt Not

Section {inches) (inches) (degrees) (inches) (inches) (inches} (inches) (pounds) Jotned Joined

A, AX 4.138 12.214 34 0.494 0.4375% 4.456 0.460 50 +0.10 +0.18

B, BX 5.730 16.902 34 637 0.5625 6.133 0.550 65 +0.10 +0.20

C,CX 7.958 23.744 34 0.879 0.7812 8.536 0.750 165 +0.10 +0.25

Note: Grooves of Master Inspection Sheaves shall be machined to toler-
ances shown in Table 7 and checked at least annually for wear and damage.

Table 8—Complete Measuring Conditions Using Diameter Over Balls Sheave
Inspection for Classical Belts, Millimeters

Maximum Ride

Position Of Belt
Diameter R W“.:.‘ T
Groove by dg COwver hy Total espe% ¢ @ lop
Effective Effective Angle Groove Top Ball Or Balls Groove Measuring G
Diameter  Circum- o Width Rod Or Rods Depth Force per roove (mm)
Cross +(0.1 ferance =0.25 (Reference) Diameter +0.1 {minimum) belt Not
Section {mm) {mm) {degrees) (mm) {mm) (mm) (mrm) (Newtons) Joined Joined
13C
13CX 95.5 300.0 34 13 125+ 001 108.2 12 300 2.5 +4.5
16C,
16CX 143.2 450.0 34 16.5 155+ 0.02 157.7 14 450 +2.5 +5.0
22C,
22CX 2228 700.00 34 224 21.0x0.02 2422 19 850 2.5 +6.5
32C 3183 1000.,0 36 328 305+0.02 346.6 26 1800 +3.0 +7.0

Note: Grooves of Master Inspection Sheaves shall be machined to toler-
ances shown in Table 8§ and checked at least annually for wear and

damage.
Table 9—Complete Measuring Cenditions Using Diameter Over Balls Sheave
Inspection for Classical Narrow Belts, Inches
Maximum Ride
Position Of Belt
d, Diameter R W!ﬁ: To
Effective oe b, Ball or Over h, Total e_[s‘pccé) "
Cutside Qutside Groove Groove Top Rod Balls Groove Measuring G OP(. hes)
Diameter Circem- Angle Width Diameter Or Rods Depth Force per roove {Inches
Cross +0.005 ference +0.33 (Reference) =+ 0.005 +0.005 (minimum) belt Not
Section (inches) (inches) (degrees) (inches) (inches) (inches) (inches) (pounds) Joined  Joined
3V, 3VX 3.820 12.000 38 0.350 0.3438 4203 0.340 100 +0.10  +0.20
5V, 5VX,
5VA 7958 25.000 38 0.600 0.5938 2633 0.590 225 4012 4025
8V, 8VA 15916 50.000 38 1.000 1.0000 17.083 0.990 500 +0.16  +0.30

Note: Grooves of Master Inspection Sheaves shall be machined o toler-
ances shown in Table 9 and checked at least annually for wear and

damage.
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Table 10—Compiete Measuring Conditions Using Diameter Over Balls Sheave
Inspection for Narrow Belts, Millimeters

Maximum Ride
Position Of Belt
b, Diameter ™ With T
Effective o Groove dg Over hy Total espect fo
Effective Outside Groove Effective Balt Or Balls Groove Measuring Top Of
Diameter  Circum- Angle Width Rod Or Rods Depth Force per Groove (mm)
Cross +0.1 ference +0.25 {Reference) Diameter +0.1 {minimum) betft Not
Section (mmy} (mm} {degrees) (mm) {rmm} (mm) {mm) {newtons) Joined Joined
9N
INX 95.5 300 38 8.89 850+£001 1043 8.6 445 25 5.1
15N,
15NX,
I5MNA 191.0 600 38 15.24 15.00+0.02 2078 15.0 1000 3.0 64
25N,
25NA 3183 1000 38 25.40 25.00 £.02 346.3 25.1 2225 4.1 16

Note: Grooves of Master Inspection Sheaves shall be machined to toler-
ances shown in Table 10 and checked at least annually for wear and
damage.
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APPENDIX A—SHEAVES FOR V-BELTS

A.1 Grooves

Sheaves furnished for use with v-belts manufactured to

this specification should be standard groove or deep groove
as shown in Table A-1 through A-4,
WARNING: Do not use commercially available sheaves for
drives using aramid fiber reinforced belts designated 5VA,
8VA, 15NA and 25NA without an engineering analysis and
approval by the sheave manufacturer.

The manufacturer may recommend a specially designed
sheave to march drive specifications.

A.2 Finish

Sheave grooves should be finished to 125 microinches
(3.2 micrometers) roughness height Ra or smoother (arith-
metic average). The edges of all grooves shall be rounded
smoothly and the crests between grooves shall be flush with
the outside edges of the sheave.

A.3 Dimensions

Sheave face and grooves shall conform to dimensions and
tolerances shown in Figures A-1 through A-3 and Tables
A-1 through A-4. Keyways in solid sheaves and sheave hubs
shall conform to dimensions and tolerances shown in Tables
A-5 through A-8 (Figs. A-4 through A-7).

Tables A-1 and A-2 represent current practice in inches.
Datum Diameter referenced in Table A-1 and Figure A-1
identifies that diameter previously called *“pitch diameter.”
The pitch diameter location has been corrected to more accu-
rately represent true pitch line location for speed ratio calcu-
lation.

Table A-3 shows metric dimensions for classical A, B, C
and D sheaves. The profiles have been changed to the *“effec-

tive” or “constant top width” system used for Narrow 3V, 5V
and 8V belts. They are however completely interchangeable
with the sheaves in Table G-1.

)

Outside Diameter
Pitch Diameter
Datum Diameter

Figure A-1—Classical Groove Cross-Section—
Current Practice

COPYRI GHT 2000 Anerican PetroleumlInstitute
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Figure A-2—S3tandard Classical Groove Cross-
Section, Recommended Practice—Standard Narrow
Groove Cross-Section

=
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Figure A-3—Deep Classical Groove Cross-Section,
Recommended Practice—Deep Narrow Groove
Cross-Section

b

%%

Figure A-4—Keyway Dimensions

(¢

Table A-4 shows Narrow 3V, 5V and 8V belts using met-
ric dimensions and this represents a soft conversion from

Table A-2.
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Tables A-9 and A-10 show commonly available sheave
diameters.

A4 Marking

Sheaves shall be marked with the number of grooves,
groove section, diameter?, and manufactorer’s name or
mark. At the option of the manufacturer, this information
shall be placed either on the rim of the sheave, on the end of
the sheave hub or sheave arm in such a location as to be vis-
ible when the sheave is in its installed position. This infor-

mation shall be printed legibly and in a permanent form by
casting, stamping or etching. Additional markings may be
applied at the option of the manufacturer. These require-
ments shall apply to both taper-bushed and made-to-order
sheaves.

1. Deep-groove sheaves are intended for quarter-turn drives
and for long center vertical-shaft drives. They may also be
necessary for applications where oscillations in the center
distance may occur.

2. Classical A, B, C and D sheaves in inches will be marked

Table A-5—Keyway Dimensions {See Fig. A.4)

All Dimensions in Inches

{1) 2) 3
Depth. t;
Width. b +0.015 -0.000
Shaft Diareter (Inches) (Inches) (Inches)

Up Through /15 (0.44)

Over 716 (0.44) To and Incl. */1s (0.56) i (0.094) 3ea (0.047)
Over %15 (0.56) To and Tncl. 7/s (0.88) 36 (0.188) Yis (0.062)
Over /3 (0.88) To and Incl. 11/4(1.25) s (0.250) /g (0.125)
Over 1/ (1.25) To and Incl, 1%/z (1,38) 5h6 (0.312) 332 (0.156)
Over /38 (1.38) To and Incl. 1%/4(1.75) s (0.375) H1is (0.188)
Over /34 (1.75) To and incl. 21/4 (2.25) if2 (0.500) 1fy {0.250)
Over 2'/4 (2.25) To and Incl. 2%/4 (2.75) 58 (0.625) She {0.312)
Over 234 (2.75) To and Incl, 314 (3.25) 3a 0.750) s 0.375)
Over 31/4(3.25) To and Incl. 3%/4 (3.75) s (0.875) 16 (0.438)
Over 334 (3.75) To and Incl. 41/2 (4.50) 1 (1.000} th (0.500)
Over 41/2 (4.50) To and Incl. 51/2 (5.50) 134 (1.250) s (0.625)
Over 5'/2 (5.50) To and Incl. 6'/2 (6.50) 142 (1.500) 3y (0.750)
Over 62 (6.50) To and Incl. 72 (7.50) 134 (1.750) 3 {0.750)
Over 7'/2 (7.50) To and Incl. 9 (9.00) 2 (2.000) 34 (0.750)
Over 9 (9.00) To and Incl. 11 (11.00) 2l (2.500) s (0.875)
Over 11 (11.00) To and Incl. 13 (13.00) 3 (3.000) | (1.000)

Tolerance on Width b for widths up through /2" (0.500).

For widths over 1/2", (0.500) through 1" (1.000) ...

et 0002, -0.000
+.+0.003, -0.000

For widths over 17 (L000) ..o s e s s e s +0.004, -0.000

Table A-6—Keyway Dimensions (See Fig. A.5)

All Dimensions in Inches

(8] (4] (&)

Width, b Depth, t;

Shaft Diameter (Inches) (Inches) (Inches)
Over /3 (0.88) To and Incl. 1¥15(1.19) la (0.250) /g {0.13)
Over 13/16 (1.19) To and Incl. 116 (1.31) /16 0.313) 5faz (0.156)
Over 13/16 (1.31) To and IncL 135 (1.62) 3 (0.375) 316 (0.188)
Over 158 {1.62) To and Incl. 17/ (1.88) /2 (0.500) a {(0.250)
Over 17/8 (1.88) To and Incl. 2%/15 (2.19) %1 (0.562) s (0.250)
Over 2%/15 (2.19) To and Tncl, 2/s (2.38) e (0.625) s {0.312)
Over 2*/8 (2,38) To and incl. 2%/ (2.75) g (0.688) e {0.312)
Over 2%/4 (2.75) To and Inct. 2'/4 (3.25) B1s (0.812) 33 {0.375)
Over 11/4 (3.25) To and Incl. 3%/4 (3.75) s (0.875) g 0.375)
Over 3%/4 (3.75) To and Incl. 41/2 (4.50) 1 (1.000) e (0.438)
Over 4/2 (4.50) To and incl. 5'/2 (5.50) 1Y4 (1.250) 36 (0.438)
Over 54/ (5.50) To and Incl. 61/2 (5.50) 112 (1.500) 12 (0.500)
Tolerance on Width b for widths up through 1" {12500 i as +0.003, -0.002
For widths over 11/4” (1.250) cc.....vorveerecoeecs e ceerr 0,004, -0.003
Tolerance on Depth—t, for shaft dia. thre 412" (4,500 ....c...couemeveeneoesveceienssemreeessees s ee s o +0.0035. -0.0035
For shaft dia. over 41/2" (4,500) thru 642" (85000 ....cciecrieeerieesenssenrssmsssses s s sesssrssssrsens it 00085, -0.0085
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with Daturn diameter or “nominal diameter” corresponding
to the previous pitch diameter, All narrow belts sheaves (3V,
5V and 8V) and classical sheaves in metric dimensions will
be marked with “Effective Diameter.”

OTHER SHEAVE TOLERANCES
Dimensions In Inches

Datum or Effective Groove Diameter Variation. The vari-
ations in diameter between the grooves in any one sheave
must be within the following limits when measured by com-
paring “diameter over balls or rods™:

Table A-7—Keyway Dimensions (See Fig. A.6)

All Dimensions in Millimeters

Shaft Diameter

up to and Width Tolerance Depth Tolerance
Over including b onb ty ont,
6 8 2 +0.060 1
8 10 3 +0.020 1.4
10 12 4 +0.078 1.8 +0.1
12 17 5 +0.030 23 -0
17 22 6 2.8
22 30 8 +0.098 33
30 38 10 +0.040 33
38 44 12 33
44 50 14 +0.120 3.8
50 58 16 +0.050 43 +0.2
58 65 18 4.4 -0
65 75 20 49
75 85 22 +0.149 5.4
85 95 25 +0.065 54
95 110 128 6.4
110 130 32 1.4
130 150 36 8.4
150 170 40 +0.180 9.4
170 200 45 +0.080 104
200 230 50 11.4 +0.3
230 260 56 12.4 -0
260 290 63 +0.220 12.4
290 330 70 +0.100 14.4
330 380 80 154

Up through 19.9 inches diameter and up through 6
grooves: 0.010 inch (add 000.5 inch for each additional
Zroove).

20.0 inches and over diameter and up through 10 grooves:
0.15 inch (add 0.0005 inch for each additional groove).

Datum or Effective Sheave Diameter. Up through 8.0
inches diameter: + 0.020 inches (add + 0.0025 inch for each
additional inch of diameter).

Radial Runout (total indicator reading). Up through 10.0
inches diameter: 0.010 inch (add 10005 for each additional
inch of diameter).

Axial Runout (total indicator reading). Up through 5.0
inches diameter: 0.005 inch (add 0.001 inch for each addi-
tional inch of diameter).

Table A-8—Tapered Keyway Dimensions Metric
(In Millimeters) (See Figure A-7)

Width Tolerance Depth
Shaft Diameter b Forb ty
Over 122 to and incl. 320 8 +0.098 24
Over 30 to and incl. 38 10 +00.40 24
Over 38 to and incl, 44 12 24
Over 44 to and incl. 50 14 +0.120 29
Over 50 1o and inch. 58 16 +0.050 34
Over 58 to and incl. 65 18 34
Over 65 to and incl. 75 20 39
Over 75 to and incl, 85 22 +0.149 4.4
Over 85 to and incl. 95 25 +0.065 44
Over 95 to and incl. 110 28 54
Over 110 to and incl, 130 32 6.4
Over 130 to and incl. 150 36 +0.180 7.1
QOver 150 to and incl. 170 40 +0.080 8.1

Tolerance on depth—t2. For depths up thru 130mm...
For Depths Over 130mm... [

'/ TAPER PER FOOT—\
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Dimensions in Millimeters

Effective Groove Diameter Variation. Up through 499 mm to b
diameter and up through 6 grooves: 0.25 mm (add 0.01 mm [_
for each additional groove).

500 mm and over diameter and up through 10 grooves: V4 rr
0.38 mm (add 0.01 mm for each additional grooves). r / /

Effective Sheave Diameter. Up through 200 mm diameter: +

mm diameter: 0.25mm (add 0.01 mm for each additional 25
mm diameter).

Axial Runout (total indicator reading). Up through 125
mm diameter: 0.13mm (add 0.03 mm for each additional 25
mm diameter. Figure A-6

TAPER 1 IN 100 _\

i ANNNN

+ 0.5 mm {add £ 0.05 mm for each additional 25 mm
diameter).
Radial Runout (total indicator reading). Up through 250

o

/o

NANNNY

Figure A-7
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APPENDIX B—DESIGN PROCEDURE FOR POWER APPLICATION OF V-BELTS

B.1 Information Required

a. Average horsepower transmitted.

b. RPM driver shaft.

¢. RPM driven shaft.

d. Approximate desired center-to-center distance.

e. Environmental conditions and type of drive, i.e., ambient
temperatures, dust, grease, continuous operation, frequency
of peak loads, etc.

B.2 Determine Design Power

Design power (horsepower or kilowatts) equals average
power transmitted multiplied by the service factor. Use Table
B-1 as a guide to proper selection of service factors. Values
in Table B-1 should be adjusted for unusual ambient or drive
conditions (Par, B.1.e).

a. Average Power Transmitted. Average power transmitted
refers to the estimated average power which will be transmit-
ted over the life of the drive.

b. Service Factors. Service factors are shown in Table B-1,
Except for slush pumps, the service factors are for drives that
operate continuously 24 hr per day. The designer should
check with the belt and sheave suppliers when service factors
lower than those listed are contemplated,

c. Design Power for Beam Pumping Units. The design
power for drives for beam pumping units is determined by
the following formula.

Peak Crankshaft Torque (Ib-in.)

Design  _ x Strokes Per Minute
Horsepower — 70,000
Peak Crankshaft Torque (N-m)
Design  _ % Strokes Per Minute
Kilowatts 10,600

Notes:
1. Use API Specification 11E for calculating peak torque of existing drives.
2. Use API Recommended Practice 11L for calculating peak torque of new
drives.

d. Design Power for Slush Pumps. In the application of
V-belts to slush pumps, the average power transmitted shall
be based upon the stush pump rated name plate input power,
except in special cases where speeds or powers are altered,
in which case the average power transmitted shall be calcu-
lated by the formula:

Average Displacement {(US gal per min)
Horsepower _  x Discharge Pressure (psi)
Transmitted 1714 x 0.85*

Average Displacement (Liters per min)

Kilowatts _  x Discharge Pressure (kPa)
Transmitted 60,000 x 0.85*

*Mechanical efficiency of pump and drive.

COPYRI GHT 2000 Anerican PetroleumlInstitute
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Table B-1—Service Factors

Service
Types of Service Factor
Compressors, reciprocating 1.6
Fans, propeller 1.5
Pumps, centrifugal 1.4
Pumps, rotary or vane 1.4
Pumps, duplex piston, except slush pumps 16
Pumps, duplex piston slush pumps 1.0*
Pumps, triplex plunger 1.5
Generators serving beam-pumping units 18
Generators with no beam-pumping load L5

*Sec Par B.5.c

B.3 Select V-Belt Type

Selection of belt cross section can be based on several
factors:

» Space availability
* Drive cost

» Bearing Loads

* Parts availability

In general, all of the cross sections presented in this Stand-
ard are capable of providing excellent service on the wide
variety of equipment covered by API Standards, provided:

* Drives are designed according to the procedures speci-
fied in this Standard.
* Drives are properly installed and maintained

Belt vendors can be contacted for further assistance on
cross section selection.

B.4 Select Proper V-Belt Cross Section

After finding the design horsepower and knowing the rpm
of the faster shaft, use Figures B-1, B-2, B-3 or B-4 (depend-
ing on belt type) as a guide in selecting the proper V-belt
cross section. Cross scctions other than the one selected from
these charts may be necessary when:

1. The rpm/design power point is near a dividing line.

2. Flexibility in changing the speeds of the driven unit is de-
sired. This may necessitate the use of sheave diameters too
small for the cross section selected.

B.5 Select Sheave Diameters

Follow the procedure below to select the sheave diame-
ters. Since the number of grooves required is not yet deter-
mined, it may be necessary to repeat this step if the number
of grooves required is not available on a stock sheave,

a. Determine Speed Ratio. Determine the speed ratio re-
quired for your drive by this formula: |
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RPM of Faster Shaft
RPM of Slower Shaft

b. Choose the Sheave Diameters. Tables G-1 and G-2 in Ap-
pendix G show the stock sheave diameters generally listed in
manufacturers’ catalogs for the classical and narrow belts,
respectively. Select a set of stock sheave diameters that will
give a speed ratio close to the required speed ratio calculated
in step a.

Speed Ratio —

Speed Ratio = Pitch Diameter of Larger Sheave
pee ~ Pitch Diameter of Larger Sheave

1. Care should be taken to assure that:
a. The smaller sheave diameter is equal to or greater
than the minimum recommended values given in Table
A-1, A-2, A-3 or A-4.
b. The rim speed of the sheaves does not exceed 6500
feet per minute (33 meters per second).

rpm x Qutside Diameter (inches)

Rim Speed (fpm} = X7

) [PM X Qutside Diameter (mm)
- 19100

Relatively wide sheaves operating toward the high
end of the allowable rim speed range may need dy-
namic balancing. Consult the sheave supplier.

2. The pitch diameter of sheaves that are on hand can be
determined by measuring the outside diameter and sub-
tracting the 2ar given in Table A.1, A2, A3orA4.
3. For reasons of economy, select the larger sheave from
stock and machine the smaller sheave to the necessary di-
ameter if both sheaves cannot be selected from stock be-
cause of the speed ratio requirement.
c. Slush Pump Sheaves. Sheaves used for slush pump drives
may require special construction. Such applications should
be checked with the manufacturer.

Rim Speed (m/sec

B.6 Select Belt Length: Calculate
Center Distance

A desirable center distance between sheaves is the sum of
the diameters of the driver and driven sheaves. The center
distance should not be less than the diameter of the large
sheave. Knowing sheave diameters and the approximate cen-
ter distance, the approximate belt length can be determined
from the following formula:

D-dy

L=2C+ 157 (D+d)+ ic

Where:

L = belt length, {datum length for classical and effective
length for narrow belts)

COPYRI GHT 2000 Anerican PetroleumlInstitute
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D = diameter of larger sheave

d = diameter of smaller sheave (use datum diameters for
classical and outside diameters for narrow belts)

C = center distance

I possible, use a standard belt length. (See Tables 2.2, 2.3,
2.4 or 2.5 for a listing of standard lengths.) Then the actual
center distance can be found from the following formula:

C < b+ Y p2-32(D - dy

16

Where:
b=4L-628(D+d)

B.7 Power Formula

The formula in Tables B-9 and B-10, together with the
speed ratio factors in Table B-11, can be used to calculate the
belt power rating. The power rating must be corrected as
noted in Paragraph B-8.

B.8 Find Number of Belts Required

Multiply the power rating calculated in Section B.7 by the
arc correction factor obtained from Table B-2 and the length
correction factor obtained from Tables B-3 and B-4. This
will give the corrected power rating per belt. The number of
belts required is determined by dividing the desigh power
(Section B.2) by the corrected power rating per belt. If the
answer is 2 whole number and a fraction, the next higher
whole number of belts should be used.

B.9 Provide Installation and Take-Up
Allowance

The drive should permit adjustment of the center distance
according to Tables B-5, B-6, B-7 and B-8. The amount be-
low the required center distance (see Par, B.6) is to provide
for installation of the belts. The amount above the required
center distance is to allow for stretch and wear. The installa-
tion and take-up allowances established also provide for: (1)
the permissible variation in belt length; and (2) adjusting the
belt to working tension.

B.10 Tabulate and Check Results

Tabulate sheave diameter, number of grooves, belt size,
number of belts, and center distance. Check sheave require-
ments to insure that at least the number of grooves required
on the large sheave is available from stock. A more econom-
ical drive usually results when both sheaves are available as
stock in the required number of grooves. Consider the possi-
bility of slight modifications, if necessary, to accomplish
this.
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Table B-2—Arc-Of-Contact Correction Factor Table B-2—Arc-Of-Contact Correction Factor
Continued)
(1) &3] (3) (4) (
Arc-of-Contact Ko (1) (2) (3} (4)
on .
D—d* Smail Sheave Correction Factor Arc-of(-)gomact Ko
C Degrees Vv V-Flat** Dod* Small Sheave Correction Factor
0.00 180 1.00 0.75 C Degrees \'AY V-Flar**
0.10 174 0.99 0.76 1.30 99 0.73 073
0.20 169 0.97 0.78 1.40 91 0.70 070
0.30 163 0.96 0.79 1.50 83 0.65 0.65
0.40 157 0.94 0.80
0.50 151 093 0.81 *In the expression
0.60 145 0.91 (.83 D—d
0.70 139 0.89 0.84 C
0.80 133 0.87 0.85 C = center distance of drive
0.90 127 0585 0.85 D = diameter of larger sheave
d = diameter of smaller sheave (Use datum diameters for classical and
:?g ﬁg ggg ggs cutside diameters for narrow belts).
1.20 106 0.77 0.77 **A V-flat drive is one using a smatl sheave and a large diameter flat pulley.
Table B-3—Length Correction Factors (Inches)
Classical V-Belts Narrow V-Belts
Slti':;tn'r‘d V-Belt Cross Section SE:ldg:]:d V-Belt Cross Section
Designation A, AX B, BX C,CX D Designation* 3V, 3VX 5V, 5VX, 5va 8V, 8VA
26 .78 — — — 250 0.83 — —_
31 0.82 — - — 265 .84 — —
3s (.85 0.80 — — 280 0.RS — —
38 (.87 .82 — — 300 0.86 — _—
42 0.39 0.84 — — 315 0.87 — —
46 091 0.86 — — 335 0.88 _ —
51 0.93 0.88 (.80 — 355 0.89 — -_—
55 0.95 0.89 — —_ 375 0.90 — —
60 0.97 0.91 0.83 — 400 092 — —
68 1.00 0,94 0.85 — 425 0.93 — —
75 1.02 0.96 0.87 — 450 0.94 — —
80 1.04 —_ — — 475 0.95 — e
g1 — 0.93 .89 — 500 0.96 (185 —
85 1.05 0.99 0.90 — 530 0.97 0.86 —
S0 1.07 1.00 .91 — 560 0.98 0.87 —_
96 1.08 — 0.92 — 600 0.99 0.88 —
97 — 1.02 — — 630 1.00 0.89 —
1.05 110 1.03 0.94 — 670 1.0! 0.90 —
112 112 1.05 0.95 — 710 1.02 0.91 —
120 1.13 1.06 0.96 .88 T50 1.03 0.92 —
128 1.15 1.08 0.98 0.89 800 1.04 093 —
144 — 1.10 1.00 .91 850 1.06 0.94 —
158 — 1.12 1.02 0,93 900 1.07 0.95 —
173 —_ 1.14 1.04 0.94 950 1.08 0.96 —
180 — 1.15 1.05 0.95 1000 1.09 0.96 0.87
195 —_ 1.17 1.06 0.96 1060 1.10 0,97 0.88
210 — 1.18 1.07 0.98 1120 .11 098 0.83
240 — 1.22 .10 1.00 1180 1.12 0.99 0.89
270 —_— 1.24 1.13 1.02 1250 [.13 1.00 0.90
300 — 1.27 [.15 1.04 1320 1.14 1.01 091
330 — —_ 117 1.06 1400 1.15 1.02 0.92
360 — — 1.18 1.07 1500 — 1.03 0.93
390 — —_ 1.20 1.09 1600 -— 1.04 0.94
420 — —_ 1.21 1.10 1700 — 1.05 0.94
480 — — — 1.13 1800 e 1.06 0.95
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Table B-3—Length Correction Factors (Inches) (Continued)
Classical V-Belts Narrow V-Belts
SL“:::I ‘::;d V-Belt Cross Section Smc;;d V-Belt Cross Section
Designation A, AX B, BX C,CX D Designation™ 3V, 3vX 5V, 5VX, 5Va 8V, BVA
540 — —_ — 1.15 1900 - 1.07 0.96
600 — — — 1.17 2000 — 1.08 0.97
660 — — — 1.18 2120 — .09 0.98
2240 —_ 1.09 0.98
2360 — 1.10 0.99
2500 — 1.11 1.00
2650 —_ 1.12 1.00
2800 — 1.13 1.02
3000 — 1.14 1.03
3150 — 1.15 1.03
3350 — 1.16 1.04
3550 — 1.17 1.05
3750 — — 1.06
4000 —_ — 1.07
4250 — — 1.08
4500 — — 1.09
4750 _ — 1.09
5000 — — 1.10
*Standard length designation is the effective length multiplied by ten.
B-4—Length Correction Factor (Metric)
Classical V-Belts
13C, 13CX 16C, 16CX 22C, 22CX 32C Narrow V-Belts
Std. Length Std, Length Std. Length Std. Length Cross-Section
Length Correc- Length Correc- Length Correc- Length Correc- Standard 15N, 25N,
Desig- tion Desig- tion Desig- tion Desig- tion Length 15NX, 25NX,
nation Factor nation Factor nation Factor nation Factor Designation 9N 15NA 25NA
710 0.78 960 0.80 1400 0.80 3190 0.88 630 0.83 — —
750 0.80 1040 0.82 1500 0.81 3390 0.89 670 0.84 — —
800 0.82 1090 0.83 1630 0.83 3800 0.91 710 0.85 — —
850 0.83 1120 0.84 1830 0.85 4160 0,93 760 0.86 — —
900 0.84 1180 0.85 1900 0.87 4250 0.93 800 0.87 — —
950 0.85 1250 0.36 2000 0.88 4540 0.94 850 0.88 — —_
1000 0.87 1320 0.87 2160 0.89 4720 0.95 900 0.89 — —
1075 0.88 1400 0.89 2260 0.90 5100 0.96 950 0.90 -— —
1120 0.89 1500 0.90 2390 0.91 5480 098 1015 0.92 — —_
1150 0.90 1600 0.91 2540 0.92 5800 0.99 1080 0.93 —_ —
1230 0.91 1700 0.93 2650 0.92 6180 1.00 1145 094 —_— —_
1300 0.92 1800 0.94 2800 0.94 6560 1.01 1205 0.95 — —
1400 0.94 1900 0.95 3030 0.95 6940 1.02 1270 0.96 0,85 —
1500 0.96 1980 0.96 3150 0.96 7330 1.03 1345 0.97 0.86 —
1585 0,97 2110 0.98 3350 0.97 8090 1.04 1420 0.98 0.87 —_
1710 0.99 2240 0.99 3550 0.98 8470 1.05 1525 0.99 0.88 _
1790 1.00 2360 1.00 3760 1.00 8850 1.06 1600 1.00 0.89
1865 1.01 2500 1.01 4120 1.02 9240 1.07 1700 1.01 0.90 _—
1965 1.02 2320 1.02 4220 1.03 10000 1.09 1800 1.02 0.91 —_
2120 1.04 2820 1.04 4500 1.04 10760 1.10 1900 1.03 0.92 —_
2220 1.05 2920 1.05 4680 1.05 11530 1.12 2030 1.04 0.93 —_
2350 1.07 3130 1.06 5060 1.06 12290 1.13 2160 1.06 0.94 —
2500 1.08 3330 1.08 5440 1.07 — — 2290 1.07 0.95 —
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B-4—Length Correction Factor (Metric) (Continued)
Classical V-Belts
13C, 13CX 16C, 16CX 22C, 22CX 2C Narrow V-Belts
Sid. Length Std. Length Std. Length Std. Length Cross-Section

Length Correc- Length Correc- Length Correc- Length Correc- Standard 15N, 25N,
Desig- tion Desig- tion Desig- tion Desig- tion Length 15NX, 23NX,
nation Factor nation Factor nation Factor nation Factor Designation 9N 1SNA 25NA

2600 1.09 3530 1.09 5770 1.09 — — 2410 1.08 0.96 —
2730 Li0 3740 1.10 6150 1.10 — — 2540 1.09 0.96 0.87
2910 112 4090 1.12 6540 1.12 —_ — 2690 1.10 0.97 0.88
3110 113 4200 1.13 6920 113 — — 2840 1.11 0.98 0.88
3310 1.15 4480 1.14 7300 1.14 — — 3000 1.12 0.99 0.89
4650 1.15 7680 1.15 — — 3180 1.13 1.00 0.90

5040 1.17 8060 1.16 — — 3350 1.14 1.01 0.9

5300 1.18 8440 1,17 —_ s 3550 1.15 1.02 0.92

5760 1.20 8820 1.18 — — 3810 _ 1.03 0.93

6140 1.22 9200 1.19 — — 4060 — 1.04 0.94

6520 123 —_ — — —_ 4320 — 1.05 0.94

6910 1.24 — — — — 4570 — 1.06 0.94

7290 1.25 — — — —

7670 126 — — — — 4830 — 1.07 0.96

3080 — 1.08 0.97

5380 — 1.09 0.98

5690 — 1.09 0.98

6000 — 1.10 0.99

6350 — 1.11 1.00

6730 — 1.12 1.0

7100 — 1.13 1.02

7620 —_ 1,14 1.03

8000 — 1.15 1.03

B500 — 1.16 1.04

9000 — 1.17 1.05

9500 — — 1.06

10160 — — 1.07

10800 — — 1.08

11430 — — 1.09

12060 — — 1.09

12700 — — .10

Table B-5—Classical V-Belt Center Distance Allowance for Installation and Take-Up Inches

Standard Center Distance for Installation of Belts

Minimum Allowance Below

Minimum Allowance
Above Standard Center
Distance for Maintaining

Standard Length A A, AX B B, BX C C,CcX D Tension All Cross
Designation AX Joined BX Joined CX Joined D Joined Sections

Up to and incl. 35 0.75 1.20 1.00 1.50 1.00

Over 35 to and incl. 55 0.75 1.20 1.00 1.50 1.50 2.00 1.50

Qver 55 to and incl. 85 0.75 1.30 1.25 1.60 1.50 2,00 2.00

Over 85 to apd incl. 112 1.00 1.30 1,25 1.60 1.50 2.00 2.50

Over 112 1o and incl. 144 1.00 1.50 1.25 1.80 1.50 2.10 2.00 2.90 3.00

Over 144 to and incl. 180 1.25 1.80 2.00 2.20 2.00 3.00 3.50

Over 180 to and incl. 210 1.50 1.90 200 2.30 2.00 3.20 4.00

Qver 210 to and incl. 240 1.50 2.00 2,00 2,50 2.50 320 4.50

Over 240 to and incl. 300 1.50 220 2.00 2.50 2.50 3.50 5.00

Qver 300 to and incl. 390 2,00 2.70 2.60 3.60 6.00

Over 390 2.50 2,90 3.00 4.10 1.5% of belt length
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Table B-6—Classical V-Belt Center Distance Allowance for Installation and Take-Up Millimeters

Minimum Allowance Below Standard

Center Distance for Installation of Belts Minimum Allowance Above

13C, 16C, 22C, Standard Center Distance for
13C 13CX 16C 16CX 22C 22CX, 32C Maintaining Tension All Cross

Standard Length Designation 13CX Joined 16CX Joined 22CX Joined 32C Joined Sections

Up to and incl. 960 19 30 25 33 25

Over 960 to and incl. 1585 19 30 25 38 a8 51 33

Over 1585 to and incl. 2360 19 33 32 41 38 51 51

Over 2360 to and incl. 3150 25 33 3R 41 38 51 64

Over 3150 to and incl, 4120 25 38 32 46 38 53 51 74 76

Over 4120 1o and incl. 5060 2 46 51 56 51 76 29

Over 5060 to and incl. 6150 a8 48 51 38 31 gl 102

QOver 6150 to and incl, 6920 38 51 51 64 54 81 114

Over 6920 to and incl. 8440 38 51 51 64 64 89 127

Over 8440 to and incl. 10000 51 69 64 91 152

Over 10000 76 104 1.5% of belt length

Tabte B-7—Narrow-V-Belt Center Distance Allowance for Installation and Take-Up Inches

Minimum Allowance Below Standard

Center Distance for Installation Minimum Allowance

of Belts Center Distance for
Standard 5V sV, 5VX 8Y, "g‘fagaf“’“
Length 3v 3V,3vX  5VX, Joined 8V Joined elts
Designation wx Joined 5VA S5VA VA BVA 3V, 3VX, 5V, 5VX, 8V S5VA, BVA
Up to and incl. 475 0.5 1.2 1.0 —
Over 475 to and incl. 710 0.8 1.4 1.0 21 1.2 0.7
Over 710 to and incl. 1060 0.8 1.4 1.0 2.1 L5 34 1.5 1.1
Over 1060 to and incl. 1250 08 1.4 1.0 2.1 L5 34 1.8 13
Over 1250 to and incl. 1700 0.8 1.4 1.0 2.1 1.5 34 22 1.7
Over 1700 to and incl. 2000 1.0 21 1.8 3.6 2.5 2.0
Over 2000 to and incl. 2360 1.2 24 1.8 36 3.0 24
CGrver 2360 to and incl. 2650 1.2 24 1.8 3.6 32 27
Over 2650 to and incl. 3000 12 24 1.8 3.6 15 30
Over 3000 to and incl. 3550 1.2 24 2.0 4.0 4.0 36
Over 3550 to and incl. 3750 20 4.0 4.5 3.8
Over 3750 to and incl. S000 2.0 4.0 55 5.0
Table B-8—Narrow-V-Belt Center Distance Allowance for Installation and Take-Up Millimeters
Minimum Allowance Below Standard
Center Distance for Installation
of Belts Minimum Allowance
15N Center Distance for
Installation
Standard ON 15N, 15NX 25N, 25N, Of Belts
Length 9N 9NX 15NX, Joined  25NX Joined °
Designation 9NX Joined 15NA 15NA 25NA 25NA 9N, 9NX, 15N, 15NX, 25N 15NA, 25NA
Up to and incl. 1205 15 30 25 o —
Over 1205 to and incl. 1800 20 35 25 55 30 20
QOver 1800 to and incl. 2690 20 35 25 55 40 85 40 30
Over 2690 to and incl. 3180 20 35 25 55 40 85 45 35
Ovwer 3180 to and incl. 4320 20 35 25 55 40 85 53 45
Over 4320 to and incl. 5080 25 55 45 Q0 65 50
Over 5080 to and incl. 6000 30 60 45 90 75 60
Over 6000 to and incl. 6730 30 60 45 90 80 70
Qver 6730 to and incl. 7620 30 60 45 90 90 80
Over 7620 to and incl. 9000 30 60 50 100 100 90
QOver 9000 to and incl. 9500 50 100 115 95
Over 9500 to and incl. 12700 50 100 140 130
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Table B-9—Power Rating (Horsepower) Table B-10—Power Rating (Kilowatts) (Continued)
K, ) 1 Section K, K, Ky K,
Fr=dyri K- o2 Katdr) 'K“Loo(dﬂ'):l tEar (-3 16C 0.06784 3.261 1403 x 108 0.01074
16CX 0.0839 2.635 1.410 x 108 0.01684
Section K, K, KX, K, 22C 0.1261 9.004 2653 % 102 0.02022
22CX 0.1317 4,965 2412 % 148 0.02537
A 1.004 1652 15.547 x 10~ 0.2126 32C 0.2703 32230 6.301 x 104 0.04270
AX 1.462 2.239 2,198 x 104 0.4238
B 1.769 4.372 3.081 x 104 0.3658 9N 0.0426 1.420 9413 x 108 0.00518
BX 2,051 3.532 3.097 x 104 0.5735 9NX 0.0409 1.140 6.943 x 108 0.00468
C 3.325 12.070 5.828 x 104 0.6886 5N 0.1165 7.549 2.674 x 108 0.01366
CX 3.272 6.655 5298 x 104 0.8637 15NX 0.1148 5.300 1.660 x 10-8 0.1271
D 7.160 43210 1.384 x 104 1.4540 25N 0.3025 36.780 7.192 x 108 0.03426
3V 1.204 1.504 2.069 % 10-4 0.1763 *15NA 0.1893 16.050 2,672 x 108 0.02390
VX 1.169 1.530 1.523 % 104 0.1596 *25NA 0.5387 98.920 7.190 x 10-8 0.06065
5V 3.314 10,120 5876 x 104 0.4653
SVX 3.304 7.781 3.643 x 10-4 0.4334 Where:
8V 8.663 49320 15810 x 104 1.1670 . .
P, = The maximum power {Kilowatts) recommended at 180° arc of
*3VA 5.304 21.510 5.870 x 10-4 0.8136 contact for a belt of average length. For other lengths and arcs of
*BYVA 15.440 132.600 15.800 x 104 2.0650 contact the power rating obtained from the formula must be mul-

tiplied by the appropriate correction factors for length and arc of
contact as found in Tables B-2 and B-4.

Where: d, = Pitch diameter of the small sheave (inches)
P, = The maximum power (Horsepower) recommended at 180° arc of r = RPM of the faster shaft/1000
contact for a belt of average length. For other lengths and arcs of K, = Speed ratio factor (See Table B-11)
contact the power rating obtained from the formula must be mul- WARNING: Do not use commercially available sheaves for drives using
tiplied by the appropriate correction factors for length and arc of aramid fiber reinforced belts designated SVA, 8VA, 15NA and 25NA with-
contact as found in Tables B-2 and B-3. out an engineering analysis and approval by the sheave manufacturer.
d, = Pitch diameter of the small sheave (inches) Higher power ratings of aramid fiber teinforced belts may cause excessive
r = RPM of the faster shaft 1000 arm stress and catastrophic sheave failure. Sericus personal injury and/or
K, = Speed ratio factor (Sec Table B-11) equipment damage may result,

WARNING: Do not use commercially available sheaves for drives using
aramid fiber reinforced belts designated 5VA, 8VA, 15NA and 25NA with-
out an engineering analysis and approval by the sheave manufacturer,

Higher power ratings of aramid fiber reinforced belts may cause excessive Table B-1 1—Speed Ratio Constants (A" Be"s)
arm stress and catastrophic sheave failure. Serious personal injury and/or
equipment damage may result, Second Ratio, D/d Range Factor Kgp
1.00 to and incl, 1,01 1.0000
Table B-10—Power Rating (Kilowatts) Over 1.01 to and incl. 1,05 1.0096
Over 1.05 to and incl. 1,11 1.0266
K 1 Over 1.11 to and incl. 1.18 1.0473
P =dyr [Kl- d—a-xa (dpr)Z,K4Loc(dprE' +Kyr(l- K_) Over 1.18 to and incl. 1.26 1.0655
! o Over 1.26 to and incl. 1,38 1.0805
Section K, K3 K; K, Over 1.38 to and incl. 1.57 1.0956
Over 1.57 to and incl. 1.94 1.1089
13C 0.03826 1.232 7.043 x 10+3 0.006244 QOver 1.94 to and incl. 3.38 1.1198
13CX 0.05348 1.482 1.001 = 108 0.01192 Over 3.38 1.1278
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APPENDIX C—RECOMMENDED PRACTICE FOR CARE AND USE OF V-BELTS

C.1

Power transmission belts should be stored in a cool and
dry environment with no direct sunlight. When stacked on
shelves, the stacks should be small enough to avoid excess
weight on the bottom belts which may cause distortion.
When stored in containers, the container size and contents
should be sufficiently limited to avoid distortion, particularly
to those belts at the bottom of the container.

Some things to avoid:

Do not store belts on floors unless a suitable container is
provided. They may be susceptible to waterleaks or moisture
or otherwise damaged due to traffic.

Do not store belts near windows which may permit expo-
sure o sunlight or moisture. Do not store belts near radiators
or heaters or in the air flow from heating devices.

Do not store belts in the vicinity of transformers, electric
motors, or other electrical devices that may generate ozone.
Also avoid areas where evaporating solvents or other chem-
icals are present in the atmosphere.

c.2

Proper attention should be given to the following items
during the installation of V-belts:

Storage of V-Belts

Installation

a. Before attempting to work on any powered equipment,
shut the machine down and “lock out” the disconnect device.
b. Inspect drive components at this time, Whether you are
installing new belts or a completely new drive, worn bear-
ings, bent shafts or other components that might cause future
problems should be replaced at this time. If installing belts
only, check existing sheaves carefully for worn grooves or
other damage. Sheaves should be in alignment and shafts
should be parallel and free to rotate. Rusty or dirty sheaves
also impair a drive’s efficiency. Clean existing sheaves thor-
oughly before installing a new set of belts.

<. V-belts should never be run on or forced over sheaves.
Centers should be slacked off until belts can be placed in the
grooves by hand. Before initially tightening any set of belts,
care should be taken to trace the slack in each belt to the
same side of the drive. Tightening the drive before this is
done can result in damage to the belts. Tension in V-belts
should be such that when the drive is idle the belts appear
snug, and when drive is under full speed and load, a slight
sag is noticeable on the slack side. Vertical drives, extremely
short center high ratio drives, and drives carrying pulsating
loads need additional tension. See Appendix D for method of
measuring tension in V-belt drives.

C.3 Maintenance and Operating
Practices

V-belts require very little maintenance, but lack of atten-
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tion to the following items will result in reduced service life:

a. Lubricate the bearings of sheave and idler shafts to pre-
vent freezing.

b. Maintain operating tension by periodic adjustment of
centers or idlers. Changes take place more rapidly when new
beits are first installed, and these should be checked after 24
and 48 hours of operation.

¢. Keep the shafts parallel. Keep sheaves in alignment and
running true. Excessive wobble or eccentricity may resuit in
vibration and overload and cause damage to belts.

d. Do not permit the belts to rub or strike sharp edges or belt
guard while operating.

e. Keep belts and sheaves reasonably free of lubricating oil
and other foreign material.

f. Belt dressing should not be used with V-belts. If slippage
ocecurs due to an oily or dirty condition of belts or sheaves,
both the belts and the sheaves should be thoroughly cleaned
with a cloth and volatile cleaning fluid.

g. The practice of using a pipe wrench to turn a sheave by
hand should be avoided, as the groove rims can be severely
damaged.

h. Rough, broken, or chipped grooves result in reduced belt
life. Worn sheaves should be replaced or regrooved to
dimensions shown in Table A-1 or A-2, Section A.

i. Dampen impulse loads as much as possible by balancing
the equipment. Belt vibration may often be reduced or elim-
inated by slight changes in speed or tension.

J- H the tension section of a belt is ruptured by installation,
accident, or use, the condition is evidenced by a “necked
down” section. The entire set of belts should be replaced as
soon as possible,

k. Belts should not be allowed to run turned over in the
sheave grooves. The tension section of a turned belt is
severely stressed and therefore subject to rupture or perma-
nent damage.

I. Only matched belts should be used on multiple drives,
New and used belts should not be used in the same drive.
m. Belts of different makes should not be mixed in the same
drive.

n. Guards should be kept in position and properly ventilated
and drained.

o. Provision should be made for applying tension, either by
adjusting the center distance or by the use of idlers. Applica-
tion of idlers to V-belt drives should generally be avoided
due to increased cost and reduced belt service life to be ex-
pected. However, when location and arrangement of V-belt
drive equipment is such that neither the driver nor driven
units can be moved, a greoved inside idler or a flat outside
idler may be used to provide the necessary adjustments for
belt installation and takeup. See Par. B.9. Sufficient idler
movement must be provided to affect belt length by amounts
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double in values shown in Tables B-4 and B-5 which are in

terms of center distance between small and large sheaves.
1. Grooved idler (Inside Type). Inside idlers should be
grooved in accordance with tables of Appendix A for the
particular belt cross-section involved. Idler diameter
should not be less than the smallest loaded sheave on the
drive. This size is recommended because an idler diame-
ter less than that of the small sheave may adversely affect
drive horsepower capacity or expected service life. Anin-
side idler should be located on the slack side of the drive
as close to the large sheave as practical. See Sketch 1, Fig.
C-1.
2. Flat Idler (Reverse Bend Type). Reverse bend idlers
should be uncrowned flat pulleys preferably located on
the drive slack side close to the driver sheave. Refer to
Sketch 2, Fig. C-1. Minimumn pulley diameter should be
one-third larger than the smallest loaded sheave but never
less than the diameters shown in Table C-1. Flat idlers
may be flanged or nonflanged. Flanged idlers should be at
least 15% wider than the face width of the grooved
sheaves and have square corners between the running sur-
face and the flange. Unflanged idlers should have a face
width 25% greater than the face width of the grooved
sheaves.

p- For pump drives with separate skid mounting, it is recom-
mended that the pumnp skid be mounted in a cradle equipped
with screws or turnbuckles to provide ample take-up for cen-
ter adjustment. The cradle should be anchored to the sub-
structure base and arranged to float on a pad of such size and
design as to resist shifting and settling out of alignment.

q. Wide and narrow grooves resulting from poor machining
or uneven wear in service will result in “‘differential driving”
and reduced belt life. Such sheaves should be replaced.

r. Some V-belt drives on slush pumps exhibit strong vibra-
tion of the belts, thus contributing to premature beit failures.

SKETCH |

On many such drives the difficulty has been overcome by the
use of Joined V-belts. (See Par. C.4 for information regarding
Joined V-belts.) If the problem cannot be solved with the use
of Joined V-belts, idlers may be used to reduce the belt spans
and resulting belt whip. The rules for idler use should be fol-
lowed as specified in Par. C.3.0 and as illustrated in Sketches
1 and 2, Fig C-1.

s. Itis recommended that an accurate belt service record be
maintained.

C.4 Use of Joined V-belts

Joined V-belts are units where two or more V-belts have
been joined together by a top band as illustrated in Fig. 2-1.
Joined V-belts effectively overcome many of the destructive
aspects of belt vibration. Belt interference is minimized and
turnover is eliminated.

a. Design flexibility is achieved by applying Joined V-belts
in matched sets. Consult a V-belt supplier for availability of
specific sizes and widths.
b. The following rules should be observed in the use of
Joined V-belts.
1. Sheave grooves must conform to the standard groove
dimensions and groove spacing as specified in Appendix
A JOINED V-BELTS WILL NOT OPERATE IN DEEP
GROOVE SHEAVES.
2. Joined V-belts are less tolerant of worn or damaged
sheaves. Inspect sheaves regularly for optimum perfor-
mance.
3. Greater center distance movement is required for
Joined V-belt installation. Refer to Tables B-4 and B-5 for
proper installation allowance.
4, A slightly greater clearance is required around the
sheave to accommodate the higher ride-out of Joined V-
belts. Make sure that guards and other equipment are ad-
justed accordingly.

o

DRIVER
IDLER =

SKETGCH 2

Figure C-1—Typical Usage of Idlers for Tensicning or Reducing Plan Vibration
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SPECIFICATION FOR OnL-FIELD V-BELTING

Table C-1—Minimum Recommended Outside ldlers

English Units S1{ Units
Belt Cross Min. Idler Belt Cross Min. 1dler

Section Diameter (inches) Section Diameter (rmm)
A, AX 43 13C, 13CX 109
B.BX 73 16C, 16CX 196
C,CX 12.5 22C, 22CX 318
D i8.1 32C 460
3V, VX 4.0 9N, INX 102
5V, 5VX, 5VA 12.0 15N, 15NX, 15NA 305
8V, 8VA 18.0 25N, 25NA 457

I nformati on Handl i ng Servi ces,
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APPENDIX D—RECOMMENDED PRACTICE FOR MEASURING TENSION IN V-BELT DRIVES

Where:
D.1 General
Ky = arc of contact correction factor from Table B-2

V = belt speed in feet per minute =
pitch diameter of

V-belts will transmit power satisfactorily over a wide
range of tension. Experience indicates that in a majority of

cases drives are tensionec! satisfact(_)rilly wit_hin this range; (rpm of faster shaft)  smaller sheave (inches)
however, there are cases in which it is desirable to know 337
actuall be.lt operating .tensmn.s. For e)fample, bearing t_roublc K,, = constant from Table D-1 depending on belt cross-
may indicate excessively high tensions, and belt slippage section
may indicate tensions which are too low. N, = number of belts on drive (total number of belt
L. strands for joined belts)
D2 V-Belt Tensioning Method P, = Design Power (horsepower) calculated in Section
Use the following procedure to determine proper tension- B.2
ing parameters. Refer to Figure D-1 for explanation of termi- or, T, (newtons) = 4.55 [2.5 - K, ( P, ]_'_ K,V
nology. Ky NyxV
Where:
K, = arc of contact correction factor from Table B-2
V = belt speed in meters per second =
EEEFRI.ECITPI‘OCNF" 1(;?4 sl'l’ﬂE: pitch diameter of smaller
P {rpm of faster shaft) sheave (millimeters)
19,100
K,, = constant from Table D-2 depending on belt cross-
“ section
~ N, = number of belts on drive (total number of belt
strands for joined belts)
P, = Design Power (kilowatts) calculated in Section B.2
"~ Note: When the peak power of the drive is transmitted for a significant por-
tion of the time and it exceeds the value calculated for Design Power, sub-
stitute the peak power into the formuia.
c. Belt Deflection Force. Determine the minimum and max-
imum deflection forces as follows:
1. If the drive uses two or more individual V-belts, or two
Figure D-1—Belt Deflection Measurement or more Joined V—be]ts, calculate the minimuom and max-
imum deflection force (P) using these formulas:
a. Span Length P, = T,+K,
Measure length of span (L) or calculate by the formula: 16
\JC2—D-d2 Prnax = 1‘57.:r+KY
L = — 16
Where: Where:
C =Jdrive center distance T;‘ = static tension per strand as calculated in D.2.b.
D =larger sheave diameter K, = constant from Table D-1 (or D-2 if metric)

d =smaller sheave diameter 2.1f the drive uses only one individual V-belt or Joined

b. Required Static Tension. Determine the static tension V-Belt, calculate the minimum and maximum deflection
(T,), (tension in a strand of belt at rest) by one of the follow- forces using these formulas:
ing formulas: L
_ 25-K, 3 K,V T, +\1) K
T.(pounds) =15 [ X, ] [N,, x wmoo]+ 106 Pon = =—35—
31

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000



API SPECx1B 95 WM 0732290 0541002 92 W

32 API| SPeciFICATION 1B
[ L, ] above. Higher tension may result in damage to bearings,
P = 157, +\ L) K, shafts, or sheaves. The higher power ratings of aramid fiber
max 16 reinforced belts may cause excessive arm stress and cata-

strophic sheave failure. Sertous personal injury and/or equip-

Where:
ment damage may result.
T, = static tension per strand as calculated in D.2.b
Ky = constant from Table D-1 (or D-2 if metric) Table D-1—Factors K, and K, for Use in Tensioning
L, = span length Formulas (Inch-Pound Units)
L = belt length
Belt
d. Belt Deflection (q). At the center of the belt span apply a Cross-Section Factor Ky Factor Ky
force p (see Figure D-1) in a direction perpendicular to the A, AX 0.6 6.0
span, until the belt is deflected (usually in reference to a g’ g§ é(’) 12—8
straight edge) an amount equal to: o 36 30.0
* /64 inch for every inch of span length (L), or §¥ §¥§ ?; 133
+ 1.6mm for every 100 of span length (L) 8V 3.2 22.0
SVA .4 75.0
For example, the deflection for a 100 inch span would be BVA 3.4 125.0

64 or 1%16 inch.
Table D-2—Factors K,, and K, for Use in Tensioning

. P L
If the force p is between the values calculated for the min Formulas (Metric S1 Units)

imum and maximum in D.2.c, the belt tension should be sat-

isfactory. A force below the minimum value indicates an Belt
under-tensioned drive. If the force exceeds the maximum Cross-Section Factor Ky Factor Ky
value the drive is tighter than necessary. 13C, 13CX 0.10 27.00
The drive may be tightened initially to two times the min- ;gg ;gg§ g-;ﬁ fl?-g
imum force as the tension drops rapidly during the run-in pe- 320 052 1310
riod. A used belt should be tensioned near, but not less than, 9N, SNX 0.07 18.0
the minimum force. ’SNZ’ 5113NX g~§; gg-g
WARNING: Do not install aramid cord belts at higher ten- 15NA 0.24 334.0
sion than the maximum deflection force (p,,,) calculated 25NA 0.59 556.0
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APPENDIX E—RECOMMENDED PRACTICE FOR CALCULATION OF LOAD IMPOSED BY
A V-BELT DRIVE ON SHAFTS AND BEARINGS

mination )
E.1 Force Deter Ty = 1,000 (1.25 - Ky) EPﬁi/_ in newtons.
It is necessary at times for a designer to determine the 8
force imposed on a shaft by a V-belt drive in order to calcu- W, = Mass of the sheave, in kilograms

late bearing load. This force is the vector sum of three forces:

(1) tight-side tension in drive (Ty). (2) slack-side tension in Where:
drive (T) and (3) weight of sheave. K, = Arc of contact correction factor (Table B-2)
B, . P, = Design power of the drive (See Section B.2), in
Tr = 41,250 KV in pounds force kilowatts
T, = 33,000 (1.25-Ky) L in pounds force V= belt speed, in meters/sec.
I_(GV Notes:
W, = Mass of the sheave, in pounds 1. If the drive may be subjected to extreme overloads, use peak power in
place of Py in the above formula.

Where. 2. If idlers are used, the Arc of Contact correction Factor (Kg) must be cor-

. rected to the resultant arc of contact.
K, = Arc of contact correction factor (Table B-2)

P, = Design power of the drive (See Section B.2) in E.2 Resultant Force
Horsepower

V = belt speed, feet/minute Using the two forces and the mass defined in Par. E.1,

T, = 1250 P, in newtons solve graphically or analytically for resultant force at center
KV of sheave.

33

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000



API SPECxLB 95 WW 0732290 0541004 779 W

APPENDIX F—MARKING REQUIREMENTS FOR APlI MONOGRAM LICENSEES

F.1

This appendix is a requirement only for this manufactures
licensed to use the API monogram. The marking require-
ments of this section supersede the marking requirements
of Section 3 of Specification 1B, Specification for Oil-Field
V-Belts, for API licensees only.

F.2

The Api Monogram shall be applied only by licensed
manufacturers, See API Bulletin S1, Bulletin on policy and
Procedures for Standardization of Qilfield Equipment and
Materials, for regulations governing the use of the API
monogram. API Specification Q1, Specification for Quality
Programs, paragraph 2.2.3 gives the requirements for mark-
ing products using the API monogram.

F.3

Marking requirements for monogrammed V-Belts. Mark-
ings for belting shall be as follows:

a. Manufacturer’s, Jobber’s or Distributor’s Name or Mark
b. Belt Cross Section. Belts shall be marked with the cross-

sections as referenced in this standard.

c¢. Standard Length. Belts shall be marked with the Standard
length designation in Tables 3, 4, 5 and 6.

d. API Monogram.

e. API License Number.

f. Date of Manufacture. Month and Year of manufacturer
shall be marked on each belt.

F.4 Other Name

Belting made in accordance with this specification by an
authorized manufacturer may be marked with the name of a
jobber or distributor instead of the name of the manufacturer.
All other markings shall pertain to the original authorized
manufacturer.

F.5 Method

Belting purchased to this specification shall be marked as
specified hereinafter. Markings shall be applied on the side
of the belt to be run away from the sheave. Markings shall be
applied by vulcanizing, stamping, or stenciling. Markings
shall be applied in such a manner that the belt is not
damaged.
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APPENDIX G1

Table G-1—Narrow V-Belt Sheave Sizes Generally Available*

mn (2) 3 ) (5} ) ) 8) (&)
Combination A-B Section B Section C Section D Section
Diameter
Datum Datum
Using Using Diameter Diameter Diameter
A Section B Section Grooves Datum Grooves Datum Grooves Datum Groove
30 — 1 thru 6 20.0 2 thru 7.0 2 thru 6 12.0 4 thru 6,
32 — 1 thru 6 6,8,10 8,10, 12
34 — 1 thru 6 250 2 thru 1.5 2 thru 6 13.0 4 thru 6,
36 — 1 thr 6 6, 8,10 8,10, 12
38 — 1thm 6 300 2 thru 8.0 2 thru 6, 135 4 thru 6,
4.0 — 1 thru 6 6, 8,10 8,10 8,10, 12
42 — 1thru 6 38.0 2 thru 85 2 thru 6, 14.0 4 thru 6,
4.4 4.8 1 thru 6 6, 8,10 8,10 8,10, 12
46 5.0 1 thru 6 9.0 2 thru 6, 14.5 4 thru 6,
48 52 1thm 6 8,10, 12 8,10, 12
5.0 54 1thru 6 9.5 2 thru 6, 15.0 4 thiu 6,
52 56 1thur 6 8,10, 12 8, 10, 12
54 58 1thra 6 100 2 thru 6, 155 4 thru 6,
56 6.0 1 thru 6 8, 10,12 8,10, 12
58 6.2 1 thru 6 10.5 2 thru 6, 16.0 4 thru 6,
6.0 6.4 1 thm 6 810,12 8, 10,12
6.2 6.6 1thm & 110 2 thru 6, 18.0 4 thru 6,
6.4 6.3 1thm 6 8, 10,12 8, 10,12
1.0 74 1thru 6 12.0 2 thru 6, 20.0 4 thru 6,
82 86 1thru 6 8, 10,12 8, 10,12
9.0 94 1thru 6 130 2 thru 6, 220 4 thru 6,
106 11.0 1 thm 6 8,10, 12 8,10,12
12.0 12.4 1thm & 14.0 2 thru 6, 27.0 4 thru 6,
150 154 1 thru 6 8,10, 12 8, 10,12
18.0 18.4 1 thru 6 16.0 2 thru 6, 33.0 4 thru 6,
8, 10, 12 8, 10,12
18.0 2 thru 6, 40.0 4 thru 6,
8, 10,12 8,10, 12
200 2 thru 6, 48.0 5,6, 8.
8,10, 12 10
240 2 thru 6, S8.0 56,8,
8,10, 12 10
27.0 2thru 6, 8
30.0 2 thru 6,
8,10, 12
36 2 thru 6,
8, 10,12
44,0 2 thru 6,
8,10, 12
50.0 2 thru 6,
8, 10,12
*Note: This information is shown here as an aid to the drive designer, It
does not constitute a rigid standard, and is not intended to preclude future
additions or deletions of sheave sizes.
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API SPECIFICATION 1B

Table G-2—Narrow V-Belt Sheave Sizes Generally Available*

1) ) 3) @ (&7] {6)
3V Section 5V Section BV Section
Diameter Diameter Diameter
Effective Effective Effective
Outside Grooves Qutside Grooves Qutside Grooves
2.65 1thru 4 7.1 2 thru 6, 8 12.5 4thru 6, 8, 10
2,80 1 thry 4 7.5 2thru 6, 8 132 4thru 6, 8,10
3.00 1 thru 4 3.0 2 thru 6, 8, 10 14.0 4 thru 6, 8, 10
3.15 1 thru 4 8.5 2 thru 6, 8, 10 15.0 4thru 6, §, 10
3.35 t thru 4 2.0 2thu 6, 8, 10 16.0 4thrué, 8,10
3.65 1 thru 4 9.25 2thu 6, 8, 10 17.0 4 thru 6, 8, 10
4.12 1 thru 4 975 2 thru 6, 8, 10 180 4thm 6, 8, 10
4.50 1 thru 4 10.3 2thm 6, 8, 10 19.0 4thru 6, 8, 10
4.75 1thru 6, 8, 10 10.9 2 thru 6, 8, 10 200 4thru6, 8, 10
5.00 1 thru 6, 8, 10 11.3 2thru 6, 8, 10 21.2 4 thru 6, 8, 10
5.30 1thru 6, 8, 10 11.8 2thru 6, 8, 10 224 4thro 6, 8, 10
5.60 1thru 6, 8, 10 12.5 2thru 6, 8, 10 30.0 4 thru 6, 8, 10
6.00 1 thru 6, &, 10 13.2 2 thru 6, 8, 10 40.0 4 thru 6, 8, 10
6.50 1 thru 6, 8, 10 14.0 2 thru 6, 8, 10 530 4 thmu 6, 8, 10
6.90 1thru 6, 8, 10 15.0 2thru 6, 8, 10
8.00 1thre 6, 8, 10 16.0 2 thru 6, 8, 10
10.6 1 thru 6, 8, 10 18.7 2thru 6, 8, 10
14,0 1thru 6, 8, 10 212 2thru 6, 8,10
12.0 1 thru 6, 8, 10 236 2thru 6, §, 10
25.00 2thru b, 8, 10 28.0 3thru 6, 8, 10
33.5 3 thru 6, 8, 10 315 3 thru 6, B, 10
375 3 thm 6, 8, 10
50.0 3thru 6, 8, 10

*Note: This information is shown here as an aid to the drive designer. It does not constitute a rigid standard, and
is not intended to preclode future additions or deletions of sheave sizes.
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ADDITIONAL COPIES AVAILABLE FROM
PuBLICATIONS AND DISTRIBUTION
{202) 682-8375

American Petroleum Institute
1220 L Street, Northwest

Washington, D.C. 20005 I )

Order No. 811-01B06
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