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SPECIAL NOTES

API publications necessarily address problemsof ageneral nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the dutiesof employers, manufacturers,or suppliersto
warn and properly train and equip their employees, and othersexposed, 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 materialsand conditionsshould be obtained from the employer, the manufacturer
or supplier of that material, or the material safety data sheet.

Nothing contained in any API publication isto be construed as granting any right, by im-
plicationor 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 |etters patent.

Generally, APl standardsare reviewed and revised, reaffirmed, or withdrawn at least ev-
ery fiveyears. Sometimesaone-timeextension of up totwo yearswill be added to thisre-
view cycle. This publication will no longer bein effect five yearsafter its publication date
as an operative API standard or, where an extension has been granted, upon republication.
Statusof the publicationcan be ascertained from the API Authoring Department [telephone
(214) 953-11011. A catalog of API publicationsand materiasis published annually and up-
dated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API 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
commentsand questionsconcerning the procedures under which this standard was devel -
oped should be directed in writing to the director of the Explorationand Production Depart-
ment, American Petroleum Institute, 700 North Pearl, Suite 1840, Dallas, Texas 75201.
Requestsfor permission to reproduceor translateall or any part of the materia published
herein should &l so be addressed to the director.

API publicationsmay be used by anyonedesiring to do so. Every effort has been made
by theIngtituteto assurethe accuracy and reliability of the datacontained in them; however,
the Institute makes no representation, warranty, or guaranteein connection with this pub-
lication and hereby expressly disclaimsany liability or responsibility for lossor damagere-
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 facilitatethe broad availability of proven, sound engineer-
ing and operating practices. Thesestandardsare not intended to obviatethe need for applying
sound engineering judgment regarding when and where these standards should be utilized.
Theformulationand publicationof API standardsis not intendedinany way to inhibit anyone
from using any other practices.

Any manufacturer marking equi pment or materialsin conformance with the markingre-
quirementsof an APl standard is solely responsiblefor complying with al the applicable
requirementsof that standard. API does not represent, warrant, or guaranteethat such prod-
uctsdo in fact conform to the applicable API standard.

Copyright ©@ 1994 American Petroleum Ingtitute
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FOREWORD

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

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

Much of the engineering material pertaining to VV-beltsand V-bdt 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
standardsare:

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

Specificationsfor Drives Using Classical Multiple V-Belts - IP20 L atest Edition.

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

Copyright by the American Petroleum Institute
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Specification for Qil-Field V-Belting

1 Scope
1.1 COVERAGE

This specification covers dimensional and marking re-
quirementson V-betsand V-belt sheavesof both the narrow
multipleand classical multipletype. This specificationalso
includes recommended practicesfor:

* Design of V-bdt drives.

* Care and use of V-bdts

» Measuring tension in V-belt drives

* Calculating the load imposed by V-beltson shafts and
bearings

This document does not include alternate belt types such
asthoselisted below.

RMA ISO
Standards Standards
* ISO V-Bdts _ 4183 & 4184

(1.E., SP Sections)

* Synchronous(timing) P24 5294 & 5296
* VV-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 recommendationsand/or an
existing industry standard.

2 V-Belts

21 QUALITY

V-beltsfurnished to thisspecificationshal at |east satisfy
the power ratings formulae listed in Table B9 & B10 of
Appendix B.

2.2 WORKMANSHIP

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

23 SURFACE

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

24 STATIC CONDUCTIVITY

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

Copyright by the American Petroleum Institute
Wed May 10 15:12:21 2006

Manufacturers Association (RMA) Bulletin | P 3-3.
WARNING: Operating environmentsshould be reviewed to
determineif additional special grounding techniquesarere-
quired. Please refer to the NEC and APl Recommended
Practice 500.

25 CROSS SECTION

Nominal crosssectiona dimensionsfor V-beltsand 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-bdlts, regardlessof variationsin di-
mensions and cross-sectional shapes shall be designed to
operateon standard sheaves.

CLASSICAL V-BELTS NARROW V-BELTS

e
1\

JOINED V-BELTS

}.._bb__,. —Sge—i
| |

hpp

*Sg is sheave groove spacingdimension. Refer to Table 1.2.3 a 4.
Figure 1—V-Belt Cross Sections

Table 1— Nominal Dimension of Cross
Sections, Inches

Cross

Belt Type Section by h, hyy, St

Classical V-Belts A AX 0.50 0.31 0.41 0.625
B, BX 0.66 0.41 0.50 0.750
C,CX 0.88 0.53 0. 66 1.000
D 15 0.7 0.84 1.438

Narrow V-Belts 3V, 3VX 0.38 0.31 0.38 0. 406
SV,5VX,SVA  0.62 0.53 0.62 0. 688
8V, 8VA 100 0.91 100 1.125

'Classical and narrow V-Beltsarealso availablein thejoined belt configu-
rationasillustrated in Fig. 2. 1
*5, is specified sheave groove spacing (See Tables 1and 2.)
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2 AP SPECIFICATION 1B
Table 2—Nominal Dimension of Cross 26 LENGTHS
Sections, Millimeters The standard lengths of classical and narrow belts are
Cross specifiedin Tables 3, 4, 5and 6. Tables 3 and 5 represent
Belt Type Section by hy My Sg current practicein inches. Datum length referencedin Table
Classcd V-Belts  13C, 13CX 13 8 10 159 3identifiesthelength previoudy called pitch length. Tables
16C, 16CX 6 10 13 190 4 and 6 show belt lengths using metric (Sl) dimensions. The
?ég' 2CX %% 1533 Z ég'_‘; classical belts have been changed to the" effective' or “con-
stant top width" system used for narrow belts, when they are
Narow V-Belts ??1119;\‘5);1)( LSNA 13 1?3 12 1‘;; specifiedin metric (S1) dimensions.
25N, 25NA % 23 25 286

'Classicd and narow V-Bdtsar e asoavailablein thejoined bdt configu-
ration asillustrated in Fig. 2.1.
+8, is specified sheavegroove spacing (See Table 3 and 4)

2.7 LENGTH DETERMINATION

The bt length (effectiveand 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 Lengths Devigtions Matching
Standard . Fom Limits
Length Cross Section Standard For
Designation A, AX B, BX C,X D Daum Length Oes

26 273 +0.60 0.15
31 323 +0.60 0.15
35 36.3 36.8 +0.60 0.15
38 393 398 +0.70 0.15
42 433 438 =070 0.15
46 473 47.8 =0.70 0.15
51 523 52.8 539 +0.70 0.15
55 56.3 56.8 +0.70 0.15
60 613 61.8 62.9 +0.70 0.15
68 69.3 69.8 709 a0.70 0.30
75 76.3 76.8 779 +0.70 030
80 813 +0.70 0.30
81 828 839 +0.70 0.30
85 86.3 86.8 879 +0.70 0.30
90 91.3 91.8 929 +0.80 0.30
96 97.3 98.9 +0.80 0.30
97 98.8 + 080 0.30
105 106.3 106.8 107.9 +0.80 0.30
112 1133 1138 1149 +0.80 0.30
120 121.3 1218 122.9 1233 0.30
128 129.3 129.8 130.9 1313 +0.80 0.30
144 145.8 146.9 1473 +0.80 0.30
158 159.8 160.9 1613 + 1.00 0.45
173 174.8 175.9 176.3 +1.00 0.45
180 1818 182.9 1833 +1.00 0.45
195 196.8 197.9 198.3 +1.10 0.45
210 211.8 212.9 2133 +1.10 0.45
240 2403 240.9 240.8 +1.30 0.45
270 270.3 2709 270.8 +1.60 0.60
300 300.3 3009 300.8 +1.60 0.60
330 3309 3308 +2.00 0.60
360 3609 360.8 +2.00 0.60
390 3909 390.8 +2.00 0.75
420 420.9 4208 +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 0.90

Note: AX, BX and CX

may not beavailablein dl lengths. Check with manufacturer for availability.

Tospecify bdt Szeusethe Standard Length Designation prefixed by theletter indicatingeross Section;example B0.

Copyright by the American Petroleum Institute
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SPECIFICATION FOR OIL-FIELD V-BELTING 3
sheavesof equal diameter, a method of applying force, and a Table 4—Classical V-Belts Standard
means of measuring the center distance between the two Effective Lengths —Millimeters
sheaves. Oneof thetwo sheavesisfixed in position whilethe
other is movable along a graduated scale. The fixture is Standard EffectiveLength PDermg_S'ble Metch
shown schematically in Fig. 2. Specificationsfor diameter Cross Sections o NaS
and groovedimensions(includingtolerances) of the measur- 13C 16C 22C Stendard For
ing sheaves are given in Tables7, 8,9 or 10. 13CX 16CX 22CX 32C Length Ore Set

710 +15 4
750 +15 4
- 800 +15 4
Total 850 +15 4
O Measuring 900 +15 4
Force
¥ N 950 960 +15 4
1000 1040 +15 4
1075 1090 +15 4
1120 1120 +15 4
T 1150 1190 +15 4
. . . . 1230 1250 £15 4
Figure 2—Diagram of a Fixture for Measuring V-Belts 1300 1320 +15 4
1400 1400 1400 +£15 6
a. In measuring the length of a V-bdlt, the belt shall be ro- 1% 16% iggg =1 6
. +15 6
tated around the sheavesat least two revolutions of the belt: 710 1700 5 .
; ) L .
to seat the belt properly in the sheave grooves; to divide 1790 1800 1830 20 6
equally the total force between the two strands of the belt; 1865 1900 1900 +20 6
and to determinethe midpoint of the center distancetravel of 1965 1980 2000 +20 6
the movable sheave, which shall define the center distance. 2120 2110 2160 +20 6
b. TheV-beltlength (effectiveor datum) shal be calculated 2220 2240 2260 +20 6
by adding the appropriatecircumferenceof one of the mea gg’gg g% g% = ?é 2
suring sheaves to twice the measured center distance be- 2600 2620 2650 +20 6
tween the two sheaves. V-bdtsare not acceptable when the 2730 2820 2800 +20 6
determinedlength variesfrom the standard length morethan 20910 2020 3030 +20 10
the valuesgivenin Tables 3,4, 5 and 6. %}8 %28 gé% %88 - g 118
¢. Thebdt rideshal not exceed thevaduesgivenin Tables7, 3530 3550 .2 10
8,9, and 10. 3740 3760 3800 +25 10
4090 4120 4160 =25 10
2.8 MATCHED BELTS 4200 4220 4250 =25 10
- ) 4480 4500 4540 +25 10
Beltsindicated as matched beltsshdl not havelength vari- 4650 4680 4720 +25 10
ationsin any oneset in excessof thelimitsgiven in Tables3, 5040 5060 5100 +30 10
4,50r6. 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
\ Ty
7290 7300 7330 +40 16
7670 7680 +40 16
8060 8090 +40 16
8440 8470 =40 16
Outside 8820 8850 =40 16
Diameter Diameter

9200 9240 +60 16
Over Balls 10000 = 60 16
10760 + 60 16
11530 +80 16
12290 +80 24

Note: 13CX, 16CX and 22CX may not be availablein dl lengths. Check

with manufacturer for availability.
. . To specify belt Size use the Standard Effective Length prefixed by the cross
Figure 3--Method for Measuring Sheaves section; for example: 16C4200.

Copyright by the American Petroleum Institute
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4 API SPECIFICATION 1B

29 NOMENCLATURE

Thisstandard covers Classical V-beltsand 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. Appropriateinformationis
provided for the useof joined V-betsin thesecross-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 (VA and
AVA) which have greater power capacity than the conven-
tional belts.

210 DETAILSFOR DIMENSIONAL CHECKING
OF BELTS

The two methodsof establishingthedimensionsof meas-
uring sheaves asspecifiedin 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 grooveangle or groove top width.
(SeeFigure3).

The diameter-over-balls, groove angle dimensions are
givenin Tables7, 8,9 or 10. Thediameter-over-ballsgroove
angle method is considered to be the most accurate way of
fixing groove dimensions and is recommended. The cross
section dimensionsof the belt shall be checked by measuring
the distancefrom the top of the belt to the top of the sheave
groove (Figure4). This measurement providesthe''ride" of
the belt with respect to the top of the groove which shall be
within thelimitsgivenin Tables7, 8,9 or 10.

3 Marking
3.1 OTHER NAME

Belting made in accordance with this specification by an
authorized manufacturer may be marked with the nameof 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. Markingsshall be
applied by vulcanizing, stamping, or stenciling. Markings
shall be appliedin such a manner that the belt is not dam-

aged.
— - _L
L= fF 31 =
Various V-Belt
Contours
Figure 4—Measuring Belt Ride
3.3 MARKING

Markingsfor belting shall be asfollows:

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

¢. Standard Length. Beltsshall be marked with the Standard
length designationin Tables 3, 4, 5 and 6.

3.4 Thissectionshall besuperseded by Appendix F of this
specification when applicable

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

Standard Effective
Outside Length

Permissible Matching Limits

fatt For One Set
- Deviations
Standard Cross Sections From Normal
Length 5V, 5vVX Standard Tensile
Designation 3V,3VX 5VA 8V, 8VA Length Modulus 5VA, 8VA

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
315 315 +03 0.15 0.08

right by the American Petroleum Indtitute
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SPECIFICATIONFOR OIL-FIELD V-BELTING

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

Standard Effective

Outside Length Permissible Matching Limits

i For One Set
- Deviations
Standard Cross Sections From Normal
Length 5V, 5VX Standard Tensile
Designation 3V, 3vX SVA 8V, BVA Length Modulus 5VA, 8VA
335 335 +0.3 0.15 0.08
355 355 +03 0.15 0.08
375 37.5 +03 0.15 0.08
400 40.0 +03 0.15 0.08
425 425 +03 0.15 0.08
450 45.0 +0.3 0.15 0.08
475 415 +0.3 Q.15 0.08
500 50.0 50.0 +0.3 0.15 0.08
530 530 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 +04 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 75.0 +0.4 0.30 0.12
800 80.0 80.0 +04 0.30 0.12
850 85.0 850 +0.5 0.30 0.12
900 90.0 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 1320 +0.6 0.30 0.20
1400 140.0 140.0 140.0 +0.6 0.30 0.20
1500 150.0 150.0 150.0 +0.8 0.30 0.20
1600 160.0 160.0 +0.8 0.45 0.20
1700 170.0 170.0 +0.8 0.45 0.20
1800 180.0 180.0 +08 0.45 0.20
1900 190.0 190.0 +0.8 0.45 0.20
2000 200.0 200.0 +0.8 0.45 0.20
2120 2120 212.0 +0.8 0.45 0.20
2240 224.0 224.0 +08 0.45 0.20
2360 236.0 236.0 +0.8 045 0.20
2500 250.0 250.0 +08 0.45 0.24
2650 265.0 265.0 +08 0.60 024
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 +10 0.60 0.24
3350 3350 335.0 +10 0.60 0.24
3550 355.0 355.0 +1.0 0.60 0.24
3750 375.0 +1.0 0.60 0.24
4000 400.0 +1.0 0.75 0.24
4250 425.0 +1.2 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 +1.2 0.75 024

Note: 3VX, SVX, 5VA and 8 VA may not be availablein all lengths. Check with manufacturer for availability.
To specify belt size use the Standard Effective Length prefixed by the cross section; for example: 5V850.
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Table 6—Narrow V-Belts Standard Effective Lengths —Millimeters

Sandard Effective
Outside L ength Permisd Matching Limits
- ermissible
Cross Sections Deviations For One Set
Sandard 15N From Normal
Length N 15NX 25N Sandard Tensle 15NA
Designation IMNX 15NA 25NA Length Modulus 25NA
630 630 +8 4 2
670 670 +8 4 2
710 710 +8 4 2
760 760 +8 4 2
800 800 +8 4 2
850 850 +8 4 2
900 900 +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 3810 3810 +20 10 5
4060 4060 4060 +20 10 5
4320 4320 4320 +20 10 5
4570 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 16 6
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 8500 8500 +25 16 6
9000 9000 9000 +25 16 6
9500 9500 9500 +25 16 6
10160 10160 +25 16 6
10800 10800 +30 16 6
11430 11430 =30 16 6
12060 12060 +30 24 6
12700 12700 +30 24 6

Note: 9NX, 15NX, 15NA and 25NA may not beavailablein al lengths. Check with manufacturer for availability.
To specify bet size usethe Standard Effective Length prefixed by thecross section; for example: 15N2160.
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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 h, Tota RM&TO Top

Outside Datum Angle Groove Top Rod Balls Groove Measuring G inch

Diameter Circum- oc Width Diameter Or Rods Depth Force per M
Cross +0.005 ference 20.33 (Reference) +0.005 +0.005 (minimum) belt Not
Section (inches) (inches) (degrees) (inches) (inches) (inches) (inches) (pounds) Joined Joined
A, AX 4138 12.214 A 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 Table7 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
. With
Diameter
Groove by d Over hy Tota R%pec(t)f To Top
Effective Effective Angle Groove Top Ba FOr Balls Groove Measuring Groove (mm)
Diameter Circum- o Width Rod Or Rods Depth Force per
Cross +0.1 ference +0.25 (Reference) Diameter +0.1 (minimum) belt Not
Section (mm) (mm) (degrees) (mm) (mm) (mm) (mm) (Newtons) Joined  Joined
13C
13CX 95.5 300.0 34 13 12.5+0.01 108.2 12 300 +2.5 +4.5
16C,
16CX 1432 450.0 34 16.5 15.5+0.02 157.7 14 450 +2.5 +5.0
22C,
22CX 222.8 700.00 34 224 21.0+0.02 2422 19 850 +2.5 +6.5
32C 318.3 1000.0 36 32.8 30.5+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 Conditions Using Diameter Over Balls Sheave
Inspection for Classical Narrow Belts, Inches
Maximum Ride
Position Of Belt
. With
d Diameter
Effective o b, Balor Over hy Total R%pecTo Otho
Outside Outside Groove Groove Top Rod Balls Groove Measuring Groovep(inches)
Diameter Circum- Angle Width Diameter Or Rods Depth Force per
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 4.203 0.340 100 +0.10 +0.20
5V, 5VX,
SVA 7.958 25.000 38 0.600 0.5938 8.633 0.590 225 +0.12 +0.25
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 to toler-
ances shown in Table 9 and checked at least annually for wear and

damage.
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Table 10—Complete Measuring Conditions Using Diameter Over Balls Sheave
Inspection for Narrow Belts, Millimeters
Maximum Ride
Position Of Belt
. With
b Diameter
Effective - Groove dg Over hg Total Respect To
Effective Outside Groove Effective Ball Or Balls Groove Measuring Top Of
Diameter  Circum- Angle Width Rod Or Rods Depth Force per __Oroove (mm)
Cross +0.1 ference +0.25 (Reference) Diameter +0.1 (minimum) belt Not
Section (mm) (mm) (degrees) (mm) (mm) (mm) (mm) (newtons) Joined  Joined
9N
INX 95.5 300 38 8.89 850+0.01 104.3 8.6 445 2.5 5.1
15N,
15NX,
ISNA 191.0 600 38 15.24 15.00+£0.02 207.8 15.0 1000 3.0 64
25N,
25NA 3183 1000 38 25.40 25.00+.02 346.3 25.1 2225 4.1 76

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.l 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 sheavesfor
drives using aramid fiber reinforced belts designated 5VA,
8VA, 15NA and 25NA without an engineeringandysis and
approva 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 al grooves shall be rounded
smoothly and the crests between grooves shall be flush with
the outside edges of the sheave.

A.3 Dimensions

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

Tables A-1 and A-2 represent current practicein inches.
Datum Diameter referenced in Table A-1 and Figure A-1
identifies that diameter previoudly called " pitch diameter."
The pitch diameter location has been corrected to more accu-
rately represent true pitch linelocation for speed ratio cal cu-
lation.

Table A-3 shows metric dimensionsfor 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 sheavesin Table G-1.

=1
-—1

Datum Diameter

b—Se

Outside Diameter
Pitch Diameter

Figure A-1—Classical Groove Cross-Section —
Current Practice
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Figure A-2—Standard Classical Groove Cross-
Section, Recommended Practice—-Standard Narrow
Groove Cross-Section

ap
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Figure A-&Deep Classical Groove Cross-Section,
Recommended Practice--Deep Narrow Groove
Cross-Section

b

Sq

Outside Diameter
Pitch Diameter
w
@

Effective Diameter

%

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.



Table A-1—Groove Dimensions for Classical V-Belt Sheaves (See Fig. A-1)

Current Practice—Dimensions in Inches

ot

9002 22:2L:5L 01 Aeln pap

2)NJIISU| WIN3J0I}9d uesLdwy a3y} Aq JybuAdon

@ @ 3) 4 3 (6) (@) (8) ® (10) (11) (12) (13) (14)
o Design Factors
Angle Minimum
Cross Datum Diameter Groove by h 2h R d
Section Range +033'  Rd by Min Rd Min socbos  «0T2s S. SRS 2
s AAX _ Upthus4 34 0418 04% (o0 040  oz0 0148 04375 0625 0375100% A30 0
T Over54 38 0504 0.149 ) -0.062 AX 22
A
< B,BX  Upthm70 34 0530 0637 0.189 0.5625 +0.120
g § i o a1+0006 050 o350 0139 o 0750 05001012 BS54 0
A B AAX  Upthm7.4! % 0612, 0o 06343 0230 A 361 037
R S Belt Over7.4 oscE2 0625 0612 0602 026 0.5625 +0.120 AX 28
D xBBBX  Upthm7d! % 612, 4,006 02683 0230 Che) 0750  0500-0.065 BS5.71 -0.08
Belt Over 7.4 38 0.625 0276 0228 BX4.3
G Up thru 7.99 7 0879 0274
R CcCX  Over79to 36 0887 a 0007 0276 0.7812 1,000  0680-2%<9 C9.0
o andindl. 12.0 0757 0.750 0.400 @) -0.070 CX 6.8 0
o Over 120 38 08% 0277
v
£ Up thru 1299 34 1.259 0410
s D Over 12.9910 3% 1078 METIE008 4050 g0 0410 11250 1438 087570220 130 0
andincl. 17.0 1) -0.080
Over 170 38 1283 0411
Groove Minimum
D Cross Datum! Diameter Angle by hs 9] R, d Recommended
E Section Range +0.33" Ref b, Min R Min 20.0b08 105525 S, Datum Diameter 2a,
E
B,BX thry 7.0 0.747 0.007 CEP0s +0.120 B54
P S0 £ 050 77i0006 0730 o070 0007 S 0875 05620 % X a0 036
G Up thru 7.99 34 1066 -0035
R CCX  Over799toand 36 1.065 -0.032 07812 +0.160
R s 0.757 +0007 1065 1010 5/ 1250 o0s12*y %0 €280 061
P Over12.0 38 1.105 -0031
v Up thru 12.00 7 1513 0010
E D Over 12.99to 1.1250
s andind. 17.0 3% qorg 154120008 35 g4 0009 % 1m0 1082 10220 130 0.83
Over17.0 38 1508 B8 :

'‘Diameters shown for combination groovesar e outsidediameters. A specific datum diameter does not exist for either A or B beltsin combination grooves.
2The by vaueshown for combination groovesis the™ constant width point but does not represent a datum width for either A or B belts(2hd 0.340 reference).

32hy valuesfor combinationgroovear e calculated based on by for A and B grooves.

4The A/AX, B/BX combination groove should be used when deep groovesare required for A or AX belts.
* Joined betswill not operatein deep grooves.
Summationof thedeviationsfrom “S,™ for all groovesin any one sheave shall not exceed x 0.050.
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Table AQ—Groove Dimensions for Narrow V-Belt Sheaves

Dimensions In Inches
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1Joined belts will not operatein deep grooves
Summation of the deviations from “S,” for al groovesin any one sheave shall not exceed +0.031

Design Factor
Groove Minimum
Effective Angle R 4 Recommended
Cross Diameter +0.25 b e e S ; 2h,
Effect
Section Range Degrees 0.005 b, Ref. hy Min. Min. 200005 =+0015 S, Dfla}e%étve?' 2a;
3V Up Through 3.49 36 0.181
3vX Over 3.49t0 and
including 6.00 38 0.183 0.3438 0.406 0.344 3V 2.65 0
Over 6.00to and 0.350 0.350 0.340 +0.094 3vX 220
Including 12.00 40 0.186 0.031
Over 12.00 42 0.188
5V Up Through 9.99 38 0.329 0
5vX Over 9.99to and
SVA Including 16.00 40 0.600 0.600 0.590 0.332 0.5938 0.688 0.500 5V, 5VA 7.10
+0.125 5VX, 440
Over 16.00 42 0.336 -0.062
8V Up Through 15.99 38 0.575
8VA Over 15.99to0 and
Including 22.40 40 1.000 1.000 0.990 0.580 1.0000 1.125 0.750 12.50 0
+0.250
Over 22.40 42 0.585 -0.062
3V Up through 349 36 0421 0.070
3X Over 3.49toand
Including 6.00 38 0.425 0.073 3V 265
Over 6.00to and
Including 12.00 40 0.429 0.350 0.449 0.076 0.3438 0.500 0.375 3vX 2.20 0.218
+0.094
Over 12.00 42 0.434 0.078 -0.031
5V Up Through 9.99 38 0.710 0.168
5VX Over 9.99to and
SVA Including 16.00 40 0.716 0.600 0.750 0.172 0.5938 0.812 0.562 5V, 5VA 7.10 0.320
+0125 5VX 4.40
Over 16.00 42 0.723 0.175 -0.047
8V Up Through 15.99 3 1.180 0.312
8VA Over 15.99to and
Including 22.40 40 1191 1.000 1.252 0.316 1.0000 1312 0.844 12.50 0.524
+0.280
Over 2240 42 1.201 0.321 -0.062

WARNING: Specia construction sheaves may be required for VA and 8VA belts. Refer to a sheave manufacturer

ONINAG-A G13I4- 1O HOA NOLYOIHIDALS

L

B 9.E E9LOKhS0 Ob22ELO MM Sk 8T%D3dS IdV

W02’ pPJepue]S-[eucieuId)ul MMM



9002 22:2}:51 0L AeN pam

2)NJIISuU| WIN3j0I}dd ueoLBdwy ay) Aq JybuAdon

Table A-3--Groove Dimensions for Classical V-Belt Sheaves

Recommended Practice—Dimensions in Millimeters
m 2) (€)) 4) &) ©) @) 8) ) (10 (11) (12) (13)

S S Groove Minimum
ET Effective Angle hg 2h, R, Recommended
E A CrossSection Diameter Range +0.33° b, b, Ref Min. & 2a¢ Min. d. S3 Sq EffectiveDiameter
N 13C Upthru 125 A 13 6.11 12.50 15.9 +2 13C=80
'|: 2 13CX Over 125 38 2013 13 12 0 6.34 +0.01 +0.3 100 13CX =60
0.22
G R
D 16C Up thru 195 34 165 6.92 15.50 19.0 +2 16X = 140
A 16CX Over 195 38 +017 165 14 0 7.28 H.02 +0.4 125 16CX =112
2 G - -026 -1
R 2
o g 13cC, Up thru 185 34 9.8L 13C=80
0 =& 13X Over 185 38 13 8.71 +2 13CX =60
v = 5 Belt 16 17 7.78 15.50 19.0 125
]
E 16C, Up thru 195 34 20.15 165 -1.6 8.04 +0.02 +0.04 -1 16C= 140
S oy~ 16CX Over 195 38 165 -1.5 16CX =112
o« O
— = Belt
22C, Up thm 325 34 24 9.37 21.00 254 +2 22C=224
22CX Over 325 38 +0.20 224 19 0 9.86 +0.02 0.5 17.0 22CX =180
-0.29 -1
32C Up thru 490 36 328 13.72 30.50 36.5 +3
Over 490 38 +0.20 328 26 0 14.07 H.02 a.6 24.0 355
-0.37 -1
Groove Minimum
Effective Angle h 2 R S
S D  CrossSection Diameter Range £0.33° be b, Ref Min. & B Mih. d. +0°5 Sq4 AR BN
E E 16C Upthru 195 34 19.56 16.5 19 10 1.90 15.50 2 +2 16C =140
P 16CX Over 195 38 1994 227 20.02 14 16CX =112
E +0.15 -1
1 G 22C, Up thru 325 34 26.66 224 26 14 234 21.00 30 +2 22C=224
G R 22CX Over 325 38 27.22 2.82 20.02 20 22CX =180
o 20.18 -1
A O
3V Up thm 490 36 38.65 328 35 18 4.62 30.50 43 +3
E 32C Over 490 38 39.00 4.99 k0.02 29 355
%)) +0.20 -1
2
Summation of the deviations*S,” for al groovesin any one sheave shall not exceed the following:
Cross Section: Tolerance
13C, 13CX +0.6
16C, 16CX +08
22C, 22CX =10
32C +12

IThe 13C/13CX and 16C/16CX combinationgroove should be used when deep groovesare required for 13C or 13CX belts.
2Joined belts will not operatein deep grooves.
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Tables A-9 and A-10 show commonly available sheave
diameters.

A.4 Marking

Sheaves shall be marked with the number of grooves,
groove section, diameter29 and manufacturer's name or
mark. At the option of the manufacturer, thisinformation
shall be placed either on therim of the sheave, on the end of
the sheave hub or sheavearmin such alocation asto bevis-
ible when the sheaveisin itsingtalled position. Thisinfor-

mation shall be printed legibly and in a permanentform 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-groovesheavesareintended for quarter-turndrives
and for long center vertical-shaft drives. They may aso be
necessary for applications where oscillations in the center
distance may occur.

2. Classicd A, B, C and D sheavesin incheswill be marked

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

All Dimensionsin Inches

(1) 2) 3
Width. b +0.015 -0.000

Shaft Diameter (Inches) (Inches) (Inches)
Up Through /16 (0.44)
Over 716 (0.44) To and Indl. /16 (0.56) 33 (0.094) 364 (0.047)
Over %/16 (0.56) To and Incl. 7/s (0.88) 316 (0.188) Yie (0.062)
Over /3 (0.88) Toand Indl. 11/4 (1.25) 14 0.250) s (0.125)
Over 1Y/s (1.25) To and Incl. 13/s (1.38) She 0.312) 532 (0.156)
Over /38 (1.38) Toand Indl. 1%/4 (1.75) 38 (0.375) 3/16 (0.188)
Over Y34 (1.75) Toand incl. 21/4 (2.25) i/ (0.500) Ya (0.250)
Over 2'/4 (2.25) Toand Incl.2%/4 (2.75) 53 (0.625) 5he 0.312)
Over 2%/4(2.75) Toand Incl. 3Y/4 (3.25) 34 (0.750) s (0.375)
Over 3!/4(3.25) Toand Incl. 3%/4 (3.75) /s (0.875) e (0.438)
Over 3%/4 (3.75) Toand Incl. 41/2 (4.50) 1 (1.000) r (0.500)
Over 41/2 (4.50) Toand Indl. 5'/2 (5.50) 1Y/a (1.250) 33 (0.625)
Over 5'/2 (5.50) To and Incl. 6}/2 (6.50) 12 (1.500) 3a (0.750)
Over 6!/2 (6.50) To and Incl. 7'/2 (7.50) 1%/4 (1.750) s {0.750)
Over 7'/2 (7.50) To and Indl. 9 (9.00) 2 (2.000) 34 (0.750)
Over 9(9.00)Toand Incl. 11 (11.00) 21 (2.500) I8 (0.875)
Over 11 (11.00) To and Indl. 13 (13.00) 3 (3.000) 1 (1.000)
Tolerance on Width b for widths up through 142" (0.500).........eveeeeivreermeresresmeesemsesssenssessssessesenss 0.002 -0.000
For widths over /2", (0.500) through 1" (1.000) 0.003-0.000
For widthSover 1" (1.000) ..ot sttt s st e +0.004, -0.000

Table A-&Keyway Dimensions (See Fig. A.5)
All Dimensionsin Inches
1) (2) 3)
Width. b Depth, t,

Shaft Diameter (Inches) (Inches) (Inches)
Over 7/3 (0.88) To and Incl. 1%/16 (1.19) 14 (0.250) s (0.13)
Over 13/15 (1.19) To and Incl. 1116 (1.31) 316 (0.313) 332 (0.156)
Over 15/16 (1.31) Toand Incl. 13/8 (1.62) 3% (0.375) 316 (0.188)
Over 13/ (1.62) Toand Incl. 17/s (1.88) 12 (0.500) Ya (0.250)
Over 17/5 (1.88) To and Incl. 2%/16 (2.19) %6 (0.562) Ys (0.250)
Over 2%/16 (2.19) To and Incl. 2%/& (2.38) Sfs (0.625) 3fs (0312
Over 2%/5 (2.38) Toand incl. 2%/4 (2.75) e (0.688) /e (0.312)
Over 23/4 (2.75) To and Incl. 21/4 (3.25) 316 (0.812) 33 (0.375)
Over 1Y/4(3.25) To and Incl. 3%/4 (3.75) /s (0.875) 33 (0.375)
Over 3%/4(3.75) Toand Incl. 4Y/2 (4.50) 1 (1.000) 16 (0.438)
Over 41/ (4.50) To and incl. 5'/2 (5.50) 144 (1.250) 316 (0.438)
Over 52 (5.50) To and Indl. 63/2 (6.50) 11/ (1.500) s (0.500)
Toleranceon Width b for widths up through 144" (1.250)........c.eceeveeemsenssssssosmesrssssmssossese +0.003, -0.002
FOr Widths OVEr 178" (1.250).......0vcniviinioresnieesssiessiosiseassossssestosestesssssssasssassssesstssssastsessseneissonsoss s +0.004, -0.003
Tolerance on Depth—t, for shaft dia. thru 41/2" (4.500) .... ... +0.0035.-0.0035
For shaft dia. over 41/2" (4.500) thra 61/2" (6.500)............covermvrereeresseerssrersssseersssessseesssssnneesend 0.0085-0.0085
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with Datum diameter or *nominal diameter' corresponding
to the previouspitch diameter. All narrow beltssheaves (3V,
5V and 8V) and classical sheavesin metric dimensionswill
be marked with "' Effective Diameter."

OTHERSHEAVETOLERANCES
Dimensions In Inches

Datum or EffectiveGroove Diameter Variation. The vari-
ations in diameter between the grooves in any one sheave
must be within thefollowing limitswhen measured by com-
paring "' diameter over balls or rods'™:

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

All Dimensonsin Millimeters

Shaft Diameter
up to ad Width Tolerance Depth  Tolerance
Over including b onb t ont,
6 8 2 +0.060 1
8 10 3 +0.020 14
10 12 4 +0.078 18 +01
12 17 5 +0.030 23 -0
17 2 6 2.8
22 30 8 +0.098 33
30 38 10 +0.040 33
38 4 12 33
14 50 14 +0.120 38
50 58 16 +0.050 4.3 +0.2
58 65 18 44 -0
65 75 20 49
75 85 2 +0149 54
85 ) ) +0.065 54
95 110 128 6.4
110 130 32 7.4
130 150 36 8.4
150 170 40 +0180 9.4
170 200 45 +0.080 104
200 230 50 114 +0.3
230 260 56 124 -0
260 290 63 +0.220 12.4
290 330 70 +0.100 14.4
330 380 80 15.4

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

groove).
20.0inchesand over diameter and up through 10 grooves:

0.15inch (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).

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

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

Width Tolerance Depth
Shaft Diameter b Forb t
Over 122 toand incl. 320 8 +0.098 2.4
Over 30toandincl. 38 10 +00.40 2.4
Over 38to and incl. 44 12 24
Over 44toand incl. 50 14 +0120 29
Over50toand incl.58 16 +0.050 34
Over58toandincl.65 18 34
Over65toandindl. 75 20 39
Over 75to and inct. 85 2 +0149 44
Over85toandindl. 95 25 +0.065 4.4
Over 95to and incl. 110 28 5.4
Over 110toand incl. 130 R 6.4
Over 130toandincl. 150 36 +0.180 71
Over 150toandincl. 170 40 +0.080 8.1

Toleranceon degpth—tz. For depthsup thru 130mm
For DepthsSOVEr 130MM....uiiiiiiirroiiernniecistomeneerenn + v 0.3-0

/g TAPER PER FOOT\
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Dimensions in Millimeters

EffectiveGrooveDiameter Variation. Up through 499 mm ts
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: ' VA [ :\

0.38 mm (add 0.01 mm for each additional grooves).
Effective Sheave Diameter. Up through 200 mm diameter:

[

+ 0.5 mm (add + 0.05 mm for each additional 25 mm +
diameter). K/
Radial Runout (total indicator reading). Up through 250
mm diameter: 0.25mm (add 0.01 mm for each additional 25
mm diameter).
Axia Runout (total indicator reading). Up through 125

mm diameter: 0.13mm (add 0.03 mm for each additiona 25
mm diameter. Figure A-6

— b !_ TAPER 1IN 100
i _\

T\ | _}\\\\\\\\\

NANNN

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

B.l Information Required

a Average horsepower transmitted.

b. RPM driver shaft.

c. RPM driven shaft.

d. Approximatedesired center-to-center distance.

e. Environmental conditionsand typeof 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 servicefactor. Use Table
B-1 asaguideto proper selection of servicefactors. 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
refersto theestimated average power which will be transmit-
ted over thelife of thedrive.

b. Service Factors. Servicefactors are shown in Table B-1.
Except for dush pumps, the servicefactorsarefor drivesthat
operate continuously 24 hr per day. The designer should
check with the belt and sheave supplierswhen servicefactors
lower than those listed are contempl ated.

c. Design Power for Beam Pumping Units. The design
power for drives for beam pumping unitsis determined by
thefollowingformula.

Peak Crankshaft Torque (1b-in.)

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

Notes:
1. Use API Specification 11E for calculatingpeak torqueof existing drives.
2.Use APl Recommended Practice 11L for calculatingpeak torque of new
drives.

d. Design Power for Slush Pumps. In the application of
V-betsto dush pumps, the average power transmitted shall
be based upon the ush pump rated name plateinput power,
except in special caseswhere speeds or powers are atered,
in which case the average power transmitted shall be calcu-
lated by the formula:

Average Displacement (US ga per min)
Horsepower _ x DischargePressure(psi)
Transmitted ~ 1714 x 0.85*

Average Displacement (Liters per min)

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

*Mechanical efficiency of pump and drive.

Table B-1—Service Factors

Service
Types of Service Factor
Compressor s, reciprocating 1.6
Fans, propeller 1.5
Pumps, centrifugal 1.4
Pumps, rotary or vane 14
Pumps, duplex piston, except slush pumps 1.6
Pumps, duplex piston slush pumps 1.0*
Pumps, triplex plunger 15
Generator sserving beam-pumping units 1.8
Generatorswith no beam-pumping load 1.5

*See Par B.5.c

B.3 Select V-Belt Type

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

* Space availability
* Drivecost

* Bearing Loads

* Partsavailahility

In generdl, dl of thecross sections presented in this Stand-
ard are capable of providing excellent serviceon the wide
variety of equipment covered by API Standards, provided:

* Drivesare designed according to the procedures speci-
fied in this Standard.
* Drivesare 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 thedesign horsepower and knowing the rpm
of thefaster shaft, use FiguresB-1, B-2, B-3or B-4 (depend-
ing on pej; type) as a guide in gejecting the prOREr v.pelt
cross section. Crosssectionsother than the one selected from
these charts may be necessary when:

1. Therpm/design power point is near adividing line.

2. Flexibility in changing the speeds of thedriven unitisde-
sired. This may necessitate the use of sheave diameters too
small for the cross section sel ected.

B.5 Select Sheave Diameters

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

a. Determine Speed Ratio. Determine the speed ratio re-
quired for your drive by thisformula

17
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: RPM of Faster Shaft
eed Ratio =
P RPMof Slower Shaft

b. Choosethe SheaveDiameters. TablesG-1 and G-2in Ap-
pendix G show the stock sheavediametersgenerally listedin
manufacturers' catalogsfor the classical and narrow belts,
respectively. Select a set of stock sheave diametersthat will
giveaspeed ratio closeto therequired speed ratio calculated
instepa

. _ Pitch Diameter of Larger Sheave
Speed Retio = Pitch Diameter of Larger Sheave

1. Careshould be taken to assurethat:
a. The smaller sheave diameter is equal to or greater
than the minimum recommended valuesgiven in Table
A-1, A-2, A-3or A-4.
b. Therim speed of the sheavesdoes not exceed 6500
feet per minute (33 meters per second).

Rim Speed (fpm) = rpm x Outside3I.DEiggmeter (inches)

rpm x Outside Diameter (mm)

Rim Speed (m/sec) = 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. Thepitch diameter of sheavesthat are on hand can be
determined by measuring the outside diameter and sub-
tracting the2ar givenin TableA.l, A2, A.3or A.4.
3. For reasonsof economy, select the larger sheavefrom
stock and machinethe smaller sheaveto the necessary di-
ameter if both sheavescannot be selected from stock be-
causeof the speed ratio requirement.
¢. Slush Pump Sheaves. Sheaves used for slush pump drives
may require special construction. Such applications should
be checked with the manufacturer.

B.6 SelectBelt Length: Calculate
Center Distance

A desirablecenter distance between sheavesisthe 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 sheavediametersand the approximatecen-
ter distance, the approximate belt length can be determined
from the following formula:

(D-d)?
4C

L=2C+157D+d)+

Where:

L = beltlength, (datumlengthfor classical and effective
length for narrow belts)

Copyright by the American Petroleum Institute
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D = diameter of larger sheave

d = diameter of smaller sheave (use datum diametersfor
classica and outsidediametersfor narrow belts)

C = center distance

If possible, useastandard belt length. (See Tables2.2, 2.3,
24 or 25for aligting of standard lengths.) Then the actud
center distancecan be found from the following formula:

_ b+ V b2-32D-dy

16

C

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

8.7 Power Formula

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

8.8 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 thelength
correction factor obtained from Tables B-3 and B-4. This
will givethe corrected power rating per belt. The number of
belts required is determined by dividing the design power
(Section B.2) by the corrected power rating per belt. If the
answer is a whole number and a fraction, the next higher
whole number of belts should be used.

B.9 Provide Installation and Take-Up
Allowance

Thedriveshould permit adjustment of thecenter 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) isto provide
for ingtalation of the belts. The amount above the required
center distanceisto dlow for stretch and wear. Theinstalla-
tion and take-up allowancesestablished a so providefor: (1)
the permissiblevariation 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 insurethat at least the number of grooves required
on thelargesheaveisavailablefrom stock. A more econom-
ical drive usually resultswhen both sheaves are available as
stock in the required number of grooves. Consider the possi-
bility of slight modifications, if necessary, to accomplish
this.



www.International-Standard.com

APl SPECx1B 95

SPECIFICATIONFOR OIL-FIELD V-Bi

ELTING

0732290 0540993 442 R

19

APM OF FASTER SHAFT

APM OF FASTER SHAFT

sa00
000
honed y
2300
hrons p I
1500 y. ]
A, AX / A |
o T y4 7
o 4 A y.
[ B, BX /
poss 7 4
s ya T
/ C.CX [ /1D
0 Z
4 4 ’
- 4 / V4
y
/ )4
150 V, /
@ / y. yd
1 2 3 a § 67T A0 13 E W 0 W0 W 00NN 150 200 2% X0 40 SN0
DESIGN PONER (Horsepower)
(Power x Servica Factor)
Figure B-1—Guide for Selecting Classical V-Belt Cross Section
000
4000
3450
000
200
3000
1780
1509 13C, 13CX -
110 L .
o Z
il 16C. 16CX
:: | ) i\ t 1
s \ yd 1 v /[I \ T /It [ ) | D
® I A ¥ 122C.22CX71 | 132C | |
«X
/ R4l |
- . A
xo0
A A L1
1% /
- £ AL |
1 3 4 3 8 e¥w@ [L I 3 40 W {0 $00100 1N IW W0 WO 40 50
DESIGN POWER (Kilowatts)

(Pawer x Service Factor)

Figure BP — Guide for Selecting Classical V-Belt Cross Section

Copyright by the American Petroleum Institute

Wed May 10 16:12:22 2006



www.International-Standard.com

API

SPECx1B 95 0732290 0540992 389 W
20 API SPECIFICATION 1B

- [

e 1
i 3V.S¥x |/ h
g i 7 7
Rt Z Z
! 2
x y
5 . 4 L V4

_ J 8V}, siva

12 // /A/

- / Z

DESIGN POWER (Morsepower)
(Power x Service Factor)

Figure B-3--Guide for Selecting Narrow V-Belt Cross Section

SN

=l |

.

SMID OF 123118 SHANT 6P

25N 125,

4

Figure B-4—Guide for Selecting Narrow V-Belt Cross Section

Copyright by the American Petroleum Institute
Wed May 10 16:12:22 2006

DESIGN POWER (Kilowatts)
(Power x Service Factor)



www.International-Standard.com

API

SPECx1B 75 H 0732290 0540993 215 W

SPECIFICATION FOR O1L-FIELD V-BELTING 21
Table B-2 — Arc-Of-Contact Correction Factor Table B-2—Arc-Of-Contact Correction Factor
(Continued)
(1) @) 3 4)
Arc-of-Contact KO (1 ) (3) CY]
on . oy
D—gt Small Sheave Correction Factor Arc ofog:ontact KO
C Degrees Vv V-Flat** D_d* Small Sheave Correction Factor
0.00 180 1.00 0.75 C Degrees V-V V-Flat**
0.10 174 0.99 0.76 1.30 99 0.73 0.73
0.20 169 0.97 0.78 1.40 91 0.70 0.70
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
0.60 145 091 0.83 D—d
0.70 139 0.89 0.84 <
0.80 133 0.87 0.85 C = center distance of drive
0.90 127 0.85 0.85 D = diameter of larger sheave
d = diameter of smaller sheave (Use datum diameters for classical and
1.00 120 082 0.82 outside diameters for narrow belts).
1.10 113 0.80 0.80
1.20 106 0.77 0.77 ** A V-flat drive isone using asmall sheave and a large diameter flat pulley.
Table B-3—Length Correction Factors (Inches)
Classical V-Belts Narrow V-Belts
Standard . Standard
Length V-Belt Cross Section Length \/-Belt Cross Section
Designation A, AX B, BX C,CX D Designation* 3V, 3vX 5V, 5VX, 5Va 8V, BVA
26 0.78 — — — 250 0.83 _ _
31 0.82 —_ . — 265 0.84 . _
3B 0.85 0.80 _ _ 280 0.85 _ _
38 0.87 0.82 — — 300 0.86 _ —
42 0.89 0.84 — _ 315 0.87 — —
46 0.91 0.86 — _ 335 0.88 — _
51 0.93 0.88 0.80 — 355 0.89 _ —
55 0.95 0.89 _— — 375 0.90 — —
60 0.97 0.91 0.83 _ 400 0.92 — _
68 1.00 0.94 0.85 _ 425 0.93 J—
75 1.02 0.96 0.87 —_ 450 0.94 — —
80 1.04 —_ — — 475 0.95 — —
8l — 0.98 0.89 — 500 0.96 0.85 _
85 1.05 0.99 0.90 _ 530 0.97 0.86 _
90 1.07 1.00 091 _ 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 1.10 1.03 0.94 — 670 1.01 0.90 —
112 112 1.05 0.95 — 710 1.02 091 —
120 1.13 1.06 0.96 0.88 750 1.03 0.92 —
128 1.15 1.08 0.98 0.89 800 1.04 0.93 —
144 — 1.10 1.00 091 850 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 I.11 0.98 0.88
240 — 1.22 1.10 1.00 1180 1.12 0.99 0.89
270 — 1.24 1.13 1.02 1250 1.13 1.00 0.90
300 — 1.27 1.15 1.04 1320 1.14 1.01 091
330 — — 1.17 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 — 1.06 0.95
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Table B-3—Length Correction Factors (Inches) (Continued)
Classicd V-Bdts Narow V-Bdts
Standard . Sandard .
Length V-Bdt Cross Section Length V-Bdt Cross Section
Designation A, AX B, BX C, X D Designation* 3V, 3vX 5V, 5VX, Sva 8V, 8VA
540 — — — 1.15 1900 — 1.07 0.96
600 . — — 1.17 2000 — 108 0.97
660 — — — 1.18 2120 —_ 1.09 0.98
2240 — 109 0.98
2360 — 1.10 0.9
2500 — 111 1.00
2650 — 112 1.00
2800 _ 1.13 1.02
3000 — 114 1.03
3150 — 1.15 1.03
3350 — 1.16 1.04
3550 _ 117 1.05
3750 — — 1.06
4000 _ 107
4250 — — 1.08
4500 — _ 1.09
4750 — — 1.09
5000 — —_— 1.10
'‘Standard  length designationis theeffectivelength multiplied by ten.
B-4—Length Correction Factor (Metric)
Classicd V-Bdts
13C, 13CX 16C, 16CX 22C, 220X 2C Narow V-Belts
Sd. Length d. Length d. Length . Length Cross Section
Length Correc- Length Correc- Length Correc- Length Correc- Standard 15N, 25N,
Desg tion Desig- tion Desg- tion Desg- tion Length 15SNX, 25NX,
nation Factor nation Factor nation Factor nation Factor Designation ON 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 0.89 670 084 — —
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 1190 0.85 1900 0.87 4250 0.93 800 087 — —
950 0.85 1250 0.86 2000 0.88 4540 0.94 850 0.88 _ —_
1000 0.87 1320 0.87 2160 0.89 4720 0.9 900 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 0.98 1015 092 _ _
1150 0.90 1600 091 2540 0.92 5800 0.99 1080 093 - —_
1230 091 1700 0.93 2650 0.92 6180 1.00 1145 0.4 — —
1300 0.92 1800 0A 2800 0.94 6560 101 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 097 0.86 —
1585 0.97 2110 0.98 3350 0.97 8090 104 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 100 3760 1.00 8850 1.06 1600 1.00 0.89
1865 101 2500 1.01 4120 102 9240 107 1700 101 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 112 2030 1.04 0.93 -
2350 1.07 3130 1.06 5060 1.06 12290 113 2160 1.06 094 —_
2500 1.08 3330 1.08 5440 107 — — 2290 1.07 0.95 —
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Bd— Length Correction Factor (Metric) (Continued)
Classica V-Bdlts
13C, 13CX 16C, 16CX 22C, 22CX 32C Narrow V-Bdts
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

2600 1.09 3530 1.09 5770 1.09 — — 2410 1.08 0.96 _
2730 110 3740 1.10 6150 1.10 — — 2540 1.09 0.96 0.87
2910 112 4090 112 6540 112 — — 2690 1.10 0.97 0.88
3110 113 4200 113 6920 113 _ — 2840 111 0.98 0.88
3310 115 4480 114 7300 114 — _ 3000 112 0.99 0.89
4650 115 7680 115 — — 3180 113 1.00 0.90

5040 117 8060 1.16 — _ 3350 114 101 0.91

5300 118 8440 117 — — 3550 115 102 0.92

5760 1.20 8820 1.18 —_ _ 3810 _ 1.03 0.93

6140 122 9200 119 — _ 4060 — 1.04 0.94

6520 123 _ — _ — 4320 _ 1.05 0.94

6910 124 _ — _ — 4570 _ 1.06 0.94

7290 1.25 — — — _

7670 126 _ — _ —_ 4830 —_ 107 0.96

5080 — 1.08 0.97

5380 — 1.09 0.98

5690 — 1.09 0.98

6000 — 1.10 0.99

6350 — 111 1.00

6730 —_ 112 101

7100 _ 113 1.02

7620 — 114 1.03

8000 _ 115 1.03

8500 —- 116 1.04

9000 - 117 1.05

9500 _ . 1.06

10160 — — 1.07

10800 _ 1.08

11430 _ — 1.09

12060 — 1.09

12700 _ 1.10

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

Standard Center Distancefor Installation of Belts

Minimum Allowance Below

Minimum Allowance
Above Standard Center
Distancefor Maintaining

Standard Length A A, AX B B, BX C C,CX D Tension All Cross
Designation AX Joined BX Joined CcX Joined D Joined Sections
Uptoandincl. 35 0.75 1.20 1.00 1.50 1.00
Over 35to and incl. 55 0.75 1.20 1.00 1.50 1.50 2.00 150
Over55toandincl. 85 0.75 1.30 1.25 1.60 1.50 2.00 2.00
Over 85to apd incl. 112 1.00 1.30 1.25 1.60 1.50 2.00 2.50
Over 112toandincl. 144 1.00 1.50 1.25 1.80 1.50 2.10 2.00 2.90 3.00
Over 144 toandincl. 180 125 1.80 2.00 2.20 2.00 3.00 3.50
Over 180to and incl. 210 1.50 1.90 2.00 2.30 2.00 3.20 4.00
Over 210to and incl. 240 1.50 2.00 2.00 2.50 2.50 3.20 450
Over 240to and incl. 300 1.50 220 2.00 2.50 2.50 3.50 5.00
Over 300to 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 beltlength
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Table B-6—Classical V-Belt Center Distance Allowance for Installation and Take-Up Millimeters

Minimum AllowanceBeow Standard

Center Distance for Installation of Belts Minimum Allowance Above

13C, 16C, 22C, Standard Center Distancefor
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 38 25

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

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

Over 2360to and incl. 3150 25 33 32 4 38 51 64

Over 3150t0 and incl. 4120 25 38 32 46 38 53 51 74 76

Over 4120to and incl. 5060 32 46 51 56 51 76 89

Over 5060to0 and incl. 6150 38 48 51 58 51 81 102

Over 6150to and incl. 6920 38 51 51 64 64 81 114

Over 6920to 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 15% of belt length

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

Minimum Allowance Below Standard

Center Distancefor Installation Minimum Allowance
of Belts Center Distancefor
Standard sV SV, 5VX 8v, Insalation
Length 3V 3V, 3VX 5VX, Joined 8V Joined
Designation 3vX Joined SVA S5VA 8VA 8VA 3V, 3VX, 5V, 5VX, 8V 5VA, 8VA
Uptoandincl. 475 05 12 1.0 —
Over475toandincl. 710 0.8 14 1.0 21 1.2 0.7
Over 710to and incl. 1060 0.8 14 1.0 21 15 34 1.5 1.1
Over 1060to and incl. 1250 0.8 14 1.0 21 15 34 18 1.3
Over 1250to and incl. 1700 0.8 14 1.0 21 15 34 2.2 1.7
Over 1700to and incl. 2000 1.0 21 18 36 25 2.0
Over 2000 to and incl. 2360 1.2 24 1.8 36 3.0 24
Over 2360 to and incl. 2650 1.2 24 18 3.6 32 2.7
Over 2650to and incl. 3000 12 24 18 3.6 35 30
Over 3000 to and incl. 3550 1.2 2.4 2.0 40 4.0 36
Over 3550t0 and incl. 3750 2.0 4.0 4.5 3.8
Over 3750to and incl. 5000 2.0 4.0 55 5.0

Table BS —Narrow-V-Belt Center Distance Allowance for Installation and Take-Up Millimeters

Minimum Allowance Below Standard
Center Distancefor Installation

of Bets Minimum Allowance
Center Distancefor
15N Installation
Standard 9N 15N, 15NX 25N, 25N, Of Bdlts
Length 9N INX 15NX, Joined 25NX Joined
Designation ONX 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
Over 1800t0 and incl. 2690 20 35 25 55 40 85 40 30
Over 2690to and incl. 3180 20 35 25 55 40 85 45 35
Over 3180to and incl. 4320 20 35 25 55 40 85 55 45
Over 4320 to and incl. 5080 25 55 45 90 65 50
Over 5080 to and incl. 6000 30 60 45 90 75 60
Over 6000 to and incl. 6730 30 60 45 920 80 70
Over 6730to and incl. 7620 30 60 45 90 90 80
Over 7620 to and incl. 9000 30 60 50 100 100 90
Over 9000 to and incl. 9500 50 100 115 95
Over 9500to and incl. 12700 50 100 140 130
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Table B-9—Power Rating (Horsepower) Table B-10—Power Rating (Kilowatts) (Continued)
K2 ) 1 Section KI KZ K3 K4
Fr=dyr [K - g, K 'K“LOG(dP'{I HRor () 16C 0.06784 3.261 1.403 x 108 0.01074
16CX 0.0839 2,635 1.410x 108 0.01684
Section K; Ky Ky Ka 2C 0.1261 9.004 2.653x 108 0.02022
2CX 01317 4.965 2.412x 108 0.02537
A 1.004 1652 15547 104 0.2126 32C 0.2703 32230  6301x 104 004270
AX 1.462 2.239 2198 x 104 0.4238
B 1.769 4.372 3.081x 104 0.3658 9N 0.0426 1.420 9.413 x 108 0.00518
BX 2.051 3532 3.097 x 10-4 0.5735 INX 0.0409 1.140 6.943 x 10-8 0.00468
C 3.325 12.070 5.828 x 10-4 0.6886 15N 0.1165 7.549 2674 % 108 0.01366
CX 3.272 6.655 5.208 x 10-4 0.8637 I5NX 0.1148 5.800 1.660 x 10-8 0.01271
D 7.160 43.210 1.384 x 10-4 1.4540 25N 0.3025 36.780 7.192 x 108 0.03426
3v 1.204 1.904 2.069 x 10-4 0.1763 *15NA 0.1893 16.050 2.672 x 108 0.02390
3vX 1.169 1.530 1.523 x 10-4 0.1596 *25NA 0.5387 98.920 7.190 x 108 0.06065
5V 3314 10.120 5.876 x 10-¢ 0.4653
5VX 3.304 7.781 3.643 x 104 0.4334 Where:
8V 8.663 49.320 15.810x 10+ 1.1670 _ ,
P, = The maximum power (Kilowatts) recommended at 180" arc of
*SVA 5.304 21.510 5.870 x 10-4 0.8136 contact for abelt of average length. For other lengthsand arcs of
*QVA 15.440 132.600 15.800 x 10-4 2.0650 contact the power rating obtained from the formula must be mul-
tiplied by the appropriate correction factors for length and arc of
Where: contact as found in TablesB-2and B-4.
' d, = Pitch diameter of the small sheave (inches)
P, = The maximum power (Horsepower) recommended a 180" arc of r =RPM d thefaster shaft/1000
contact for a belt of average length. For other lengths and arcs of K, = Speed retiofactor (See Table B-11)
contact the power rating obtained from the formulamust be mul- WARNING: Do not use commercially available sheavesfor drives using
tiplied by the appropriatecorrection factorsfor length and arc of aramidfiber reinforced beltsdesignated SVA, 8VA, 15NA and 25NA with-
contact as found in TablesB-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 reinforced belts may causeexcessive
r = RPM of thefaster shaft 1000 arm stressand catastrophicsheave failure. Serious personal injury and/or
K., = Speed ratio factor (SeeTable B-11) equipment damage may result.

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

Higher power ratings of aramid fiber reinforced belts may causeexcessive Table B-11—Speed Ratio Constants (All Belts)
armstressand catastrophic sheave failure. Serious personal injury and/or
equipment damage may result. Second Ratio, D/d Range Factor Ksg
1.00to andincl. 1.01 1.0000
Table B-10—Power Rating (Kilowatts) Over1.01toand incl. 1.05 1.0096
Over1.05toand incl. 1.11 1.0266
% 1 Over 111toandincl. 1.18 1.0473
P=dr [K,- d_z_K3 (dp’)z-K4LOG(dp’E| +K,r(1- K_) Overl.18toandincl. 1.26 1.0655
SR
" Over 1.26toand incl. 1.38 1.0805
Section K, Ky K K, Over 1.38toand incl. 1.57 1.0956
- = = = Over 1.57toand incl. 1.94 1.1089
13C 0.03826 1.232 7.043 x 108 0.006244 Over 1.94toand incl. 3.38 1.1198
13CX 0.05848 1.482 1.001 x 10-8 0.01192 Over 3.38 1.1278
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APPENDIX C—RECOMMENDED PRACTICE FOR CARE AND USE OF V-BELTS

C.l

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 thingsto avoid:

Do not store beltson floors unless a suitable container is
provided. They may be susceptibleto waterleaksor moisture
or otherwise damaged due to traffic.

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

Do not store belts in the vicinity of transformers,electric
motors, or other electrical devicesthat may generateozone.
Also avoid areas whereevaporating solventsor other chem-
icalsare present in the atmosphere.

Storage of V-Belts

C.z2

Proper attention should be given to the following items
during theinstallation 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 acompletely new drive, worn bear-
ings, bent shaftsor other componentsthat might causefuture
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 adrive's efficiency. Clean existing sheaves thor-
oughly beforeinstallinga new set of belts.

c. V-beltsshould never be run on or forced over sheaves.
Centersshould be dacked off until beltscan be placed in the
grooveshby hand. Beforeinitially tighteningany 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 thisis
done can result in damage to the belts. Tension in V-belts
should be such that when the driveis idle the belts appear
snug, and when drive is under full speed and load, a slight
sag is noticeableon thedack side. Verticd 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 Maintenanceand Operating
Practices

V-betsrequire very little maintenance, but lack of atten-
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tion to thefollowingitemswill result in reduced servicelife:

a. Lubricatethe bearings of sheave and idler shaftsto pre-
vent freezing.

b. Maintain operating tension by periodic adjustment of
centersor idlers. Changestake place morerapidly when new
beltsarefirstinstalled, and theseshould be checked after 24
and 48 hoursof operation.

¢. Keep the shafts parallel. Keep sheavesin alignment and
running true. Excessivewobble or eccentricity may resultin
vibration and overload and cause damage to belts.

d. Do not permit the beltsto rub or strike sharp edgesor belt
guard whileoperating.

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

f. Beltdressing should not be used with V-belts. If dippage
occurs due to an aily or dirty conditionof belts or sheaves,
both the beltsand the sheaves should be thoroughly cleaned
with acloth and volatile cleaningfluid.

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

h. Rough, broken, or chipped groovesresult in reduced belt
life. Worn sheaves should be replaced or regrooved to
dimensionsshown in Teble A-1 or A-2, Section A.

i. Dampen impulseloadsas much as possible by balancing
the equipment. Belt vibration may often be reduced or elim-
inated by slight changesin speed or tension.

j. If thetension sectionof abdlt isruptured 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 ruptureor perma-
nent damage.

[. Only matched belts should be used on multiple drives.
New and usad belts should not be used in the samedrive.
m. Beltsof different makes should not be mixed in the same
drive.

n. Guardsshould be kept in position and properly ventilated
and drained.

0. Provision should be made for applying tension, either by
adjusting the center distance or by the useof idlers. Applica-
tion of idlersto V-belt drives should generally be avoided
dueto increased cost and reduced belt servicelife 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, agrooved insideidler or aflat outside
idler may be used to provide the necessary adjustmentsfor
belt installation and takeup. See Par. B.9. Sufficient idler
movement must be provided to affect belt length by amounts
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doublein valuesshown in Tables B-4 and B-5 which arein

termsof center distance between small and large sheaves.
1. Grooved idler (Inside Type). Inside idlers should be
grooved in accordancewith tablesof Appendix A for the
particular belt cross-section involved. Idler diameter
should not be lessthan the smallest loaded sheave on the
drive. Thissizeis recommended becausean idler diame-
ter lessthan that of the small sheave may adversdly affect
drive horsepower capacity or expected servicelife. Anin-
sideidler should be located on the slack side of thedrive
ascloseto thelarge 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 dlack side close to the driver sheave. Refer to
Sketch 2, Fig. C-1. Minimum pulley diameter should be
one-third larger than the smallest |oaded sheave but never
less than the diameters shown in TableC-1. Flat idlers
may beflanged or nonflanged. Flanged idlersshould be at
least 15% wider than the face width of the grooved
sheaves and have sguare corners between the running sur-
face and the flange. Unflanged idlers should have aface
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 pump skid be mounted in acradle equipped
with screwsor turnbucklesto provideampletake-upfor cen-
ter adjustment. The cradle should be anchored to the sub-
structure base and arranged to float on apad of such sizeand
design asto resist shifting and settling out of alignment.

g. Wide and narrow grooves resulting from poor machining
or uneven wear in service will result in " differentia driving'™
and reduced belt life. Such sheavesshould be replaced.

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

SKETCH 1

On many such drivesthe difficulty has been overcomeby the
use of Joined V-bdts (SeePar. C.4 for informationregarding
Joined V-belts)) If the problem cannot be solved with the use
of Joined V-bdts,idlersmay be used to reduce the belt spans
and resulting belt whip. Therulesfor idler use should befol-
lowed as specified in Par. C.3.0 and asillustrated in Sketches
land 2, Fig C-1.

s. Itisrecommendedthat an accurate belt servicerecord be
maintai ned.

C.4 Use of Joined V-belts

Joined V-betsare units where two or more V-betshave
been joined together by atop band asillustratedin Fig. 2-1.
Joined V-bdtseffectively overcome many of the destructive
aspectsof belt vibration. Belt interferenceis minimized and
turnover is eliminated.

a. Designflexibility isachieved by applying Joined V-belts
in matched sets. Consult a V-belt supplier for availability of
specific sizesand widths.
b. Thefollowing rules should be observed in the use of
Joined V-bdts.
1. Sheave grooves must conform to the standard groove
dimensionsand groove spacing as specified in Appendix
A.JOINED V-BELTSWILL NOT OPERATE IN DEEP
GROOVE SHEAVES.
2. Joined V-beltsare less tolerant of worn or damaged
sheaves. Inspect sheaves regularly for optimum perfor-
mance.
3. Greater center distance movement is required for
Joined V-bdtingtallation. Refer to TablesB-4 and B-5for
proper installation allowance.
4. A dlightly greater clearanceis 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.

DRIVER

4}%

SKETCH 2

Figure C-1—Typical Usage of Idlers for Tensioning or Reducing Pian Vibration
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Table C-I —Minimum Recommended Outside ldlers

English Units SI Units
Belt Cross Min. Idler Belt Cross Min. Idler

Section Diameter (inches) Section Diameter (mm)
A, AX 4.3 13C, 13CX 109
B, BX 7.7 16C, 16CX 196
C,CX 12.5 22C, 22CX 318
D 18.1 32C 460
3V, 3vX 4.0 9N, INX 102
5V, 5VX, 5VA 12.0 15N, I5NX, 15NA 305
8V, 8VA 18.0 25N, 25NA 457

Copyright by the American Petroleum Institute
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APPENDIX D—RECOMMENDED PRACTICE FOR MEASURING TENSION IN V-BELT DRIVES

D.I General

V-belts will transmit power satisfactorily over a wide
range of tension. Experienceindicates that in a mgjority of
cases drives are tensioned satisfactorily within this range;
however, there are cases in which it is desirable to know
actual belt operating tensions. For example, bearing trouble
may indicate excessively high tensions, and belt slippage
may indicate tensions which are too low.

D.2 V-Belt Tensioning Method

Usethe following procedureto determineproper tension-
ing parameters. Refer to Figure D-1 for explanation of termi-
nology.

DEFLECTION- 1/64 1INCH
PER INCH OF SPAN

FORCE,P
So
R

Figure D-1—Belt Deflection Measurement

a Span Length
Measurelength of span (L,) or calculateby theformula:
L, = 2
Where:

C =drivecenter distance
D ='larger sheave diameter
d =smaller sheave diameter

b. Required Static Tension. Determine the static tension
(T,), (tensionin astrand of belt at rest) by one of thefollow-
ing formulas:

25-Ke\[ B
T, (pounds) = 15 [——Ka—] [Wb X V/1000]+ Klo‘f

Where:

K, = arcof contact correctionfactor from Table B-2

V = belt speedin feet per minute=
pitch diameter of
(rpm of faster shaft)  smaller sheave (inches)
3.82
K}, = constant from Table D-1 depending on belt cross-
section
N, = number of belts on drive (total number of belt

strandsfor joined belts)
P, = Design Power (horsepower) calculated in Section

B.2
or, T, (newtons) = 4.55 23- Kﬂ] P- )
- Ky [m ‘7}+ KyV
Where:
K, = arc of contact correction factor from Table B-2
V = belt speed in meters per second =
pitch diameter of smaller)
(rpm of faster shaft) sheave (millimeters) J
19,100
K, = constantfrom Table D-2 depending on belt cross-
section
N, = number of belts on drive (total number of belt

strandsfor joined belts)
P, = Desgn Power (kilowatts) calculatedin Section B.2
Note: When the peak power of thedriveistranamittedfor asignificant por-

tion of thetime and it exceeds the value calculated for Design Power, sub-
stitutethe peek power into the formula.

c. Bdt Deflection Force. Determinethe minimum and max-
imum deflection forces asfollows:

1. If thedriveusestwo or moreindividual V-bdlts, or two
or moreJoined V-bdts, cal culate the minimum and max-
imum deflection force (P) using these formulas:

Pmm = I:t + KY
16
P. =15T,+K,
16
Where:
T, = statictension per strand as calculatedin D.2.b.
Ky = constant from Table D-1 (or D-2if metric)

2. If the drive uses only one individua V-belt or Joined

V-Belt, calculate the minimum and maximum deflection
forces using these formulas:

z
mn = T;t + 1(3 KY

P

A
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32 API SPECIFICATION 1B
(5] above. Higher tension may result in damage to bearings,
P = 157, +\L, K, shafts, or sheaves. The higher power ratingsof aramid fiber
max 16 reinforced belts may cause excessive arm stress and cata-
) strophicsheavefailure. Serious personad injury and/or equip-
Where:
ment damage may result.
T, = statictension per strand ascalculatedin D.2.b
K, = constant from Table D-1 (or D-2 if metric) Table D-1—Factors K,, and Ky for Use in Tensioning
L, = span length Formulas (Inch-Pound Units)
L = beltlength i
d. Belt Deflection (g). At the center of the belt span apply a Cross-Section Factor Ky Factor Ky
force p (see FigureD-1) in adirection perpendicular to the A, AX 0.6 6.0
span, until the belt is deflected (usually in reference to a B, BX 11 9.0
. ) C,CX 2.0 16.0
straight edge) an amount equal to: D 36 30.0
* Y6+ inch for every inch of span length (L,), or 21,/ §¥§ %’ 12'.8
* 1.6mm for every 100 of span length (L,) 8V 3.2 22.0
5VA 14 75.0
For example, the deflection for a 100 inch span would be 8VA 3.4 125.0

10/¢4 or 1916 inch.

If theforcep isbetween the valuescal culated for the min-
imum and maximumin D.2.¢, the belt tension should be sat-
isfactory. A force below the minimum value indicates an
under-tensioned drive. If the force exceeds the maximum
valuethedriveistighter than necessary.

Thedrivemay betightened initialy to two times the min-
imum force asthetension drops rapidly during the run-in pe-
riod. A used belt should be tensioned near, but not less than,
the minimumforce.

WARNING: Do not install aramid cord belts at higher ten-
sion than the maximum deflection force (p,,,,) calculated

right by the American Petroleum Indtitute
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Table D-2—Factors K, and K, for Use in Tensioning
Formulas (Metric Sl Units)

Belt
Cross-Section Factor Ky Factor Ky
13C, 13CX 0.10 27.00
16C, 16CX 0.19 40.0
22C, 22CX 0.34 71.0
32C 0.62 133.0
9N, 9NX 0.07 18.0
15N, 15NX 0.21 53.0
25N 0.55 98.0
15NA 0.24 334.0
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

E.l Force Determination

It is necessary at times for a designer to determine the
forceimposed on ashaft by a V-belt drivein order to calcu-
late bearing load. Thisforceisthe vector sum of threeforces:
(1) tight-side tension in drive(T+). (2) slack-sidetension in
drive(T,) and (3) weight of sheave.

dr

KoV
P

_ ky L

T; = 33,000 (125-K) 3%

W, = Massof the sheave, in pounds

T, = 41,250 in poundsforce

in poundsforce

Where:
K, = Arcof contact correction factor (TableB-2)

P, = Design power of the drive (See Section B.2) in
Horsepower
V = belt speed, feet/minute
- LI
Tr = 1250 X,V in newtons
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Ts = 1,000 (1.25-K,) P, in newtons.
KV
W, = Massof the sheave, in kilograms
Where:
K, = Arcof contact correctionfactor (Table B-2)
P, = Design power of the drive (See Section B.2), in
kilowatts
V = belt speed, in meters/sec.

Notes:

1. If the drive may be subjected to extreme overloads, use peak power in
place of P, in the above formula.

2.If idlersare used, the Arc of Contact correction Factor (Kg) must be cor-
rected to the resultant arc of contact.

E.2 Resultant Force

Using the two forces and the mass defined in Par. E.1,
solvegraphically or analytically for resultant force at center
of sheave.




www.International-Standard.com

API SPECx1B 95

0732290 0541004 779 W

APPENDIX F—MARKING REQUIREMENTS FOR APl MONOGRAM LICENSEES

F.1

This appendix isarequirementonly for this manufactures
licensed to use the APl monogram. The marking require-
ments of this section supersede the marking requirements
of Section 3 of Specification 1B, Specification for Oil-Field
V-Bdts, for API licenseesonly.

F.2

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

F3

Marking requirementsfor monogrammed V-Belts. Mark-
ingsfor belting shall be asfollows:

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

¢. Standard L ength. Belts shall be marked with the Standard
length designation in Tables3, 4, 5 and 6.

d. APl Monogram.

e. API License Number.

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

F4 Other Name

Belting made in accordance with this specification by an
authorized manufacturermay be marked with the nameof a
jobber or distributor instead of the nameof 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 shdl be applied on the side
of the belt to be run away from thesheave. Markingsshall 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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APl SPECx1B 95

APPENDIX G1

0732290 0541005 L35 MW

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

1) () 3) G} (5) (6) Q) @ 9
Combination A-B Section B Section C Section D Section
Diameter
Daum Daum
Using Usng Diameter Diameter Diameter
A Section B Section Grooves Datum Grooves Daum Grooves Daum Groove
3.0 _ 1thm 6 200 2thru 7.0 2thru 6 120 4thru 6,
32 — 1thru 6 6,8,10 810,12
34 — 1thm6 250 2 thru 7.5 2thru6 13.0 4thru 6,
3.6 — 1thru 6 6,8,10 810,12
3.8 — 1thru 6 30.0 2thru 8.0 2thru 6, 13.5 4thru 6,
40 — I thru6 6,8,10 8,10 810,12
42 — 1thm6 38.0 2thru 85 2thru6, 140 4thru6,
44 4.8 1 thru 6 6,8,10 8,10 8 10,12
4.6 5.0 1lthru 6 9.0 2thru 6, 14.5 4thru 6,
48 5.2 1thru 6 8,10, 12 8 10,12
5.0 54 1thru6 9.5 2thru 6, 150 4thru 6,
52 56 1thur 6 8,10, 12 8 10,12
54 5.8 1thru 6 100 2thru6, 15.5 4thru 6,
56 6.0 1thru6 8,10, 12 8 10,12
5.8 6.2 1thru 6 105 2thru6, 16.0 4thru 6,
6.0 6.4 1thru6 8,10, 12 8,10,12
62 6.6 1thm 6 110 2thru6, 18.0 4thru6,
6.4 6.8 1thru 6 8,10,12 8,10,12
7.0 7.4 1thru6 12.0 2thru6, 20.0 4thru6,
82 8.6 1thru 6 8,10,12 810,12
9.0 94 1thru 6 13.0 2thru6, 220 4thru6,
10.6 11.0 1thru6 8,10, 12 8,10,12
12.0 12.4 | thru 6 14.0 2thru 6, 27.0 4thru 6,
15.0 15.4 1thm6 8,10, 12 8,10,12
18.0 18.4 1thm6 16.0 2thru6, 33.0 4thru 6,
8,10, 12 8,10.12
180 2 thru 6, 40.0 4thru 6,
8,10, 12 8,10,12
20.0 2thru 6, 480 56,8,
8,10, 12 10
24.0 2 thru 6, 58.0 5,6,8,
8,10, 12 10
270 2thru6, 8
30.0 2 thru 6,
8,10, 12
36 2 thru 6,
8,10, 12
44.0 2thru 6,
8,10, 12
50.0 2thrue,
8,10,12
*Note: Thisinformationis shown hereas an ad to the drive designer. It
does not congtitutea rigid standard, and is not intended to precludefuture
additionsor deletionsdf sheavesizes.
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0732290 0541006 571 WA

API SPECIFICATION 1B

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

1) 2) 3) @ %) 6)
3V Section SV Section 8V Section
Diameter Diameter Diameter
Effective Effective Effective
Outside Grooves Outside Grooves Outside Grooves
2.65 1thru4 71 2thru 6, 8 125 4thru 6, 8, 10
2.80 1thru 4 75 2thru 6, 8 132 4 thru 6, 8, 10
3.00 1thru 4 80 2thru 6, 8, 10 14.0 4thru6, 8, 10
315 1t h 4 85 2thru 6,8, 10 15.0 4 thru 6, 8, 10
335 1t h 4 9.0 2thru 6,8, 10 16.0 4 thru 6, 8,10
365 1thru4 925 2thru 6,8, 10 17.0 4 thru 6, 8, 10
412 1th4 9.75 2 thru 6, 8, 10 18.0 4thrué, 8, 10
450 1thru 4 103 2 thru 6, 8, 10 19.0 4 thru 6, 8, 10
4.75 1thru 6, 8, 10 109 2thru 6,8, 10 20.0 4thru 6, 8, 10
5.00 1thru 6, 8, 10 11.3 2thru 6, 8, 10 21.2 4thru6, 8, 10
5.30 1thru 6, 8, 10 11.8 2thru 6, 8, 10 224 4thru6, 8, 10
5.60 1thru 6, 8, 10 125 2thru 6, 8,10 30.0 4 thru 6, 8, 10
6.00 1thru6, 8, 10 132 2 thru 6, 8, 10 40.0 4thru 6, 8, 10
6.50 1thru6, 8, 10 14.0 2thru 6, 8 10 53.0 4 thru 6, 8, 10
6.90 1thru 6, 8, 10 15.0 2thru 6, 8, 10
8.00 1thru 6, 8, 10 16.0 2 thru 6, 8,10
10.6 1thru 6, 8, 10 187 2 thru 6, 8, 10
14.0 1thru 6, 8, 10 21.2 2thru 6, 8, 10
19.0 1thru 6, 8, 10 236 2thru 6, 8, 10
25.00 2thru 6, 8, 10 280 3thru 6, 8, 10
335 3thru 6, 8, 10 315 3thru 6, 8, 10
375 3thru 6, 8, 10
50.0 3thru 6, 8,10

is not intended to preclude future additionsor deletionsof sheavesizes.
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*Note: Thisinformationis shown hereas an ad to the drive designer. It does not condtitutearigid standard, and
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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 1 )
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