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Special Notes 

API  pub l ications necessar i ly address problems of a general nature. With respect to part icu lar c i rcu mstances, local , 
state , and federal laws and regu lat ions shou ld be reviewed . 

AP I  is not u ndertaki ng to meet the dut ies of employers ,  manufacturers,  or vendors to warn and properly trai n and 
equ ip  the i r  employees, and others exposed , concern i ng  health and safety r isks and precautions ,  nor  u ndertaki ng their  
ob l igat ions u nder local , state , or  federal laws. 

I nformation  concern ing safety and health r isks and proper precautions with respect to particu lar  materials and 
conditions should be obtai ned from the employer, the manufactu rer  or  vendor of that mater ial , or  the material safety 
data sheet. 

API standards are pub l ished to faci l i tate the broad avai lab i l ity of proven ,  sound eng i neer i ng and operat ing practices. 
These standards are not i ntended to obviate the need for apply ing sound eng i neer ing judg ment regard ing  when and 
where these standards shou ld be used . The formu lat ion and pub l ication  of AP I  standards is  not i ntended i n  any way 
to i n h ibit anyone from us ing any other practices .  

Any manufacturer  marki ng equ ipment or materials i n  conformance with the marki ng requ i rements of an AP I  standard 
is sole ly respons ib le for complyi ng with a l l  the appl icable requ i rements of that standard . AP I  does not represent, 
warrant, or  guarantee that such products do in fact conform to the appl icable API standard . 

Al l  r ig hts reserved.  No part of th is work may be reproduced , trans lated , stored in a retrieval system ,  or transm itted by any 
means, e lectron ic, mechan ical , photocopy ing ,  record i ng ,  or  otherwise,  without pr ior written permission from the pub l isher. 

Contact the Pub l isher, AP I  Pub l ish ing Services,  200 Massachusetts Avenue ,  NW, Su ite 1 1 00 ,  Wash ington ,  DC 2000 1 -5571 . 
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Foreword 

Noth i ng  conta ined in any AP I  pub l ication  is to be construed as g ranti ng any rig ht ,  by imp l ication  or otherwise, for the 
manufacture,  sale ,  or  use of any method , apparatus ,  or  product covered by letters patent. Neither shou ld anyth i ng  
conta ined i n  the  pub l icat ion be construed as  i nsuring  anyone agai nst l iab i l ity fo r  i nfri ngement o f  letters patent. 

The verbal forms used to express the provis ions in th is docu ment are as fo l lows . 

Shal l :  As used i n  a standard , "shal l "  denotes a m i n imum requ i rement to conform to the standard . 

Shou ld : As used i n  a standard , "should" denotes a recommendation  or that which is advised but not requ i red to 
conform to the standard . 

May :  As used i n  a standard , "may" denotes a cou rse of act ion permissib le with i n  the l im its of a standard . 

Can : As used i n  a standard , "can" denotes a statement of poss ib i l ity or capabi l ity. 

Th is document was produced under AP I standard ization procedures that ensure appropriate notificat ion and partici pation 
i n  the developmental process and is  des ignated as an AP I  standard . Questions concern ing the i nterpretat ion of the 
content of th is publ ication  or  comments and questions concern i ng  the procedu res u nder which th is pub l ication  was 
developed shou ld be d i rected in writi ng to the Di rector of Standards ,  American Petro leum I nstitute , 200 Massachusetts 
Avenue ,  Su ite 1 1 00 ,  Wash i ngton ,  DC 2000 1 . Requests for permiss ion to reproduce or translate a l l  or any part of the 
material pub l ished here in  should also be addressed to the d i rector. 

Genera l ly, API  standards are reviewed and revised , reaffi rmed , or withdrawn at least every five years .  A one-time 
extens ion of  up  to  two years may be added to  th is review cyc le .  Status of  the publ ication  can be ascerta ined from 
the AP I  Standards Department ,  te lephone (202) 682-8000. A catalog of AP I  pub l icat ions and mater ials is pub l ished 
an nual ly by AP I ,  200 Massachusetts Avenue ,  Su ite 1 1 00, Wash i ngton ,  DC 2000 1 . 

Suggested revis ions are i nvited and shou ld be subm itted to the Standards Department ,  AP I ,  200 Massachusetts 
Avenue ,  Su ite 1 1 00 ,  Wash i ngton ,  DC 2000 1 , standards@api .o rg .  
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I ntrod uction 

Users of th is  standard shou ld  be aware that fu rther or d ifferi ng  requ i rements may be needed for i nd iv idual  appl ications .  
Th is standard is  not i ntended to i nh ib it a vendor from offeri ng ,  or the purchaser from accept ing alternative equ ipment 
or eng i neer i ng solut ions for the i nd ividual  appl ication .  Th is may be part icu larly appropriate where there is  i nnovative 
or deve lop ing techno logy. Where an alternative is  offered , the vendor shou ld identify any variations from th is standard 
and provide deta i ls .  

Th is standard requ i res the purchaser to specify certa in  deta i ls and featu res .  

A bu l let ( • )  at  the beg inn i ng  of  a paragraph ind icates that either a decis ion is  requ i red or fu rther i nformation is  to  be 
provided by the purchaser. Th is i nformat ion shou ld be i nd icated on the datasheet(s) , typical examples of  wh ich  are 
inc l uded as Annex A; otherwise it shou ld be stated in the quotat ion request or in the order. 

ix 
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Special-purpose Couplings for Petroleum, Chemical, and Gas Industry 
ServicesAPI STANDARD 671 FIFTH EDITION, AUGUST 2020 

1 Scope 

Th is standard specifies the requ i rements for coup l ings for the transmiss ion of power between the rotati ng  shafts 
of two mach i nes in special-pu rpose appl ications in the petro leu m ,  petrochemical , and natu ral gas i ndustries .  
Such appl ications are typical ly i n  large and/or h igh -speed mach i nes , i n  services that can be requ i red to operate 
conti nuous ly for extended periods ,  are often u nspared and are crit ical to the conti nued operat ion of the i nstal lati on .  
By  agreement ,  it can  be used fo r  other appl ications or  services. 

Coupl ings covered by th is standard are des igned to accommodate para l le l  (or latera l )  offset, angu lar  m isal i gnment, 
and axial d isp lacement of the shafts without i mposi ng unacceptable mechan ical load ing  on  the coupled mach i nes.  
I t  is  appl icable to gear, meta l l i c  flexib le e lement, qu i l l -shaft and tors iona l ly res i l i ent type coup l ings .  Tors ional  
damping and resi l i ent type coup l i ngs are detai led i n  Annex B ,  gear-type coup l i ngs are deta i led i n  Annex C ,  and 
qu i l l -shaft type coup l i ngs are detai led i n  Annex D.  

Th is standard covers the desig n ,  materials of construction ,  manufactu ri ng qual ity, i nspection ,  and test ing of 
special-pu rpose coup l i ngs .  

Th is standard does not define  criteria for the selection of  coup l i ng  types for specific appl ications .  

Th is standard is  not  appl icable to other  types of  coup l i ngs ,  such as c lutch ,  hyd rau l ic ,  eddy-current, rig id ,  rad ial  
sp l i ne ,  chai n ,  and bel lows types.  

2 Normative References 

The fol lowi ng referenced docu ments are i nd ispensable for the appl ication  of this docu ment .  For dated references, 
only the ed it ion cited app l ies .  For u ndated references, the latest edit ion of the referenced docu ment ( inc lud ing 
any amendments) app l ies .  

ANS l/AG MA 9000, 1 Flexible Couplings-Potential Unbalance Classification 

ANS l/AG MA 9002-C1 4 , Bores and Keyways for Flexible Couplings (Inch Series) 

ANS l/AG MA 9003-B08 , Flexible Couplings-Keyless Fits (Inch Series) 

ANS l/AG MA 9004-B08 , Flexible Couplings-Mass Elastic Properties and other Characteristics (Inch Series) 

ANS l/AG MA 9 1 03-808, Flexible Couplings-Keyless Fits (Metric Series) 

ANS l/AG MA 9 1 04-A06,  Flexible Couplings-Mass Elastic Properties and other Characteristics (Metric Series) 

ANS l/AG MA 9 1 1 2-B1 5 ,  Bores and Keyways for Flexible Couplings (Metric Series) 

ANS l/ASM E  8 1  . 1 , 2 Unified inch screw threads, UN and UNR thread form 

ANSI  8 1 1 . 1 9-20 1 0 ,  Performance Requirements for Safeguarding 

BS EN ISO 80079-36 :20 1 6 ,  Explosive atmospheres. Non-electrical equipment for explosive atmospheres. Basic 
method and requirements 

1 American Gear Manufactu rers Association ,  500 Montgomery Street, Su ite 350, Alexandr ia ,  Virg i n ia  223 1 4-1 560, www. 
ag ma.org . 

2 ASM E  I nternationa l ,  Th ree Park Avenue ,  New York, New York 1 00 1 6-5990,  www.asme.org .  
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ISO 262, ISO general-purpose metric screw threads-Selected sizes for screws, bolts and nuts 

ISO 286-2, Geometrical product specifications (GPS)-ISO code system for tolerances on linear sizes-Part 2: 
Tables of standard tolerance classes and limit deviations for holes and shafts 

3 Terms,  Defi n it ions,  Acronyms, and Abbreviat ions 

3 . 1  Terms and Defi n it ions 

For the purposes of th is document ,  the fol lowing terms and defin it ions apply. 

3.1 . 1  
AFD 
adjustable frequency drive 
A device that a l lows speed adjustment accompl ished by e lectrical frequency variat ion in an AC motor. 

3.1 .2 
angu lar misal ignment 
(double-engagement coupl ings) 
Two m i nor angles between the extens ion of each mach i ne  centerl i ne  and the centerl i ne  of the structu re jo in i ng  
the  two flexib le e lements . 

3.1 .3 
angu lar misal ignment 
(sing le-engagement coupl ings) 
Minor  ang le between the extens ions of two mach i ne-shaft center l ines .  

NOTE If the shaft center l i nes do not intersect, a s ing le-engagement coup l i ng  is not appropr iate. 

3.1 .4 
assembly balance 
Procedu re in which a complete ly assembled coup l i ng  is  balanced as a un it .  

3.1 .5 
assembly balance check 
Procedu re in which an assembled coup l i ng  is  p laced on a balanci ng  mach ine  and the residual  unbalance is  
measu red . 

NOTE 
coup l i ng .  

3.1 .6 

An assembly balance check can be performed on a component balanced coup l i ng ,  or on an assembly-balanced 

axial displacement 
Change in the re lative axial  posit ion  of the adjacent shaft ends of two coup led mach i nes,  usual ly caused by 
thermal expansion .  

3.1 .7 
component balance 
Procedu re for ach ievi ng coup l i ng  balance in which the components or factory assembled subassembl ies are 
balanced separate ly before assembly of the coup l i ng .  

3.1 .8 
cont inuous torque rat ing 
Coupl ing manufactu rer 's declared maxi mum steady state torque that the coup l i ng  is  capable of transmitti ng 
conti nuous ly for un l im ited periods .  
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3.1 .9 
coupl ing rated speed 
Hig hest rotat ional speed at which the coup l i ng  is  requ i red to be capable of transmitti ng the conti nuous torque 
rat ing wh i le  s imu ltaneously be ing  subjected to the rated angu lar m isal ign ment and the coup l i ng  rated axial 
d isplacement .  

3.1 . 1 0 
crown diameter 
Major d iameter of the external teeth of a gear-type coup l i ng .  

3.1 . 1 1  
cycl ic  torque 
Cycl ic (fl uctuati ng  or osci l lati ng)  torques that occur from various sources , such as AFD (adjustable frequency 
d rives) or synch ronous motors . 

3.1 . 1 2 
cycl ic  torque rat ing 
The cycl ic  torque va lue for a specified number of cycles (see 7 .4 .3 specified by purchaser) for the weakest 
component in the system .  

3.1 . 1 3 
diaphragm coupl ing 
Coupl i ng  that transm its torque  rad ia l ly  from the outs ide d iameter of  a drivi ng  flexib le plate or plates to the ins ide 
d iameter, across the spacer piece , and then from ins ide to outs ide d iameter of  a driven flexib le plate or plates . 
M isa l ign ment is accom modated by the flexi ng  of the p late(s) . 

3.1 . 1 4 
disc coupl ing 
Coupl i ng  that transmits torque from a d rivi ng to a d riven bolt tangent ia l ly on a common bolt c i rc le .  Torque is  
transmitted between the bolts th rough a series of th i n  d iscs . M isa l ignment is  accom modated by the flexi ng  of the 
d iscs. 

3.1 . 1 5 
distance between shaft ends 
DBSE 
Distance from the extreme end of one shaft ( inc lud ing any th readed end) to the extreme end of the next shaft or, 
in the case of i ntegral flanges,  the d istance from the mati ng  faces . 

3.1 . 1 6 
ON 
diametre nominal 
Alphanu meric designat ion of size for components of a pipework system .  

3.1 . 1 7 
double engagement coupl ing 
Coupl i ng  with two planes of flexure .  

NOTE T h i s  arrangement enables coup l i ngs o f  certa i n  types , notably g e a r  a n d  meta l l i c  flexib le e lement types , that can not 
normal ly accommodate para l le l  (or latera l )  offset, to do so. 

3.1 . 1 8 
dummy hub 
A hub that is  used to  s imu late the  moment o f  mass o f  a half coup l i ng  du ri ng  rotati ng equ ipment test ing without 
the use of the job hub .  
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3.1 . 1 9 
factor of safety 
Factor that is used to cover u ncertaint ies i n  a coup l i ng  design  (e .g . ,  analytical assumpt ions such as stress 
analys is ,  material properties ,  manufactur i ng to lerances) . 

NOTE Under g iven des ign conditions ,  the factor of safety is the mater ial  y ie ld strength d ivided by the calcu lated stress, 
where the stress is a fu nction of torque ,  speed , misa l ign ment, and axial d isp lacement. 

3.1 .20 
fatigue factor of safety 
Factor of safety at the pub l ished conti nuous rated condit ions of torque ,  speed , m isal i gn ment ,  and axial 
d isp lacement ,  used by coup l i ng  manufactu rers to establ i sh  the coupl i ng  rati ng (see 7 .2 ) .  

NOTE The fatigue factor of safety is  fu rther exp la ined and defi ned i n  Annex E .  

3.1 .21 
flex-hub coup l ing 
Gear-type coup l i ng  with the external teeth on the hubs and the i nternal teeth i n  the s leeves.  

3.1 .22 
gear coupl ing 
Coupl ing of  the mechan ical contact type that transmits torque and accommodates angu lar misal i gnment,  para l le l  
offset, and axia l  d isplacement by relative rocki ng and s l id ing motion between mati ng ,  profi led gear teeth . 

3.1 .23 
half coupl ing 
Composite of  a l l  of  the components of  the coup l i ng  attached to , and supported from ,  one shaft , i nc lud i ng  an 
appropriate port ion of the spacer assembly i n  the case of a double-engagement coup l i ng  or of the flexi ng  
e lements of  a s ing le-engagement coup l i ng .  

3.1 .24 
id l ing adapter (solo plate) 
Device designed to rig id ly  ho ld in a l i gnment the floati ng  parts of certa i n  types of coup l ings to a l low uncoup led 
operation  of the d rivi ng mach ine  without d ismou nti ng the coupl i ng  hub .  

3.1 .25 
lateral offset 
Lateral d istance between the center l i nes of two shafts that are not paral le l ,  measu red perpendicu larly to the 
centerl i ne  and i n  the p lane of the shaft end of the d rivi ng mach ine  [See Annex F] . 

3.1 .26 
manufacturer 
Agency respons ib le for the design  and fabricat ion of the coup l i ng  

NOTE The manufacturer is not necessar i ly the vendor. 

3.1 .27 
maximum al lowable temperature 
Maxi mum conti nuous temperatu re for which the manufacturer has designed the coup l i ng  at the conti nuous load 
conditi on .  

3.1 .28 
maximum cont inuous angular m isal ignment 
Maximum angu lar  misa l ignment at each plane of flexu re that the coup l ing is  able to tolerate for un l im ited periods.  

NOTE Max imum conti nuous ang u lar misal i gnment can be expressed as either :  

Copyright American Petroleum Institute 



SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 5 

a) a s ing le  value if transm itti ng the coup l i ng  conti nuous torque rat ing at the coup l i ng  rated speed , and 
s imu ltaneously subjected to the coup l i ng  maxi mum conti nuous axial d isp lacement ,  or 

b) a range of val ues expressed as an i nterre lated fu nction  of speed , torque ,  and axial d isplacement .  

3.1 .29 
maximum cont inuous axial displacement 
Maximum axial d isp lacement the coup l i ng  is  able to to lerate fo r un l im ited per iods. 

NOTE Maximum conti nuous axial  d isp lacement can be expressed as either: 

a) a s ing le  val ue if transmitt ing the coup l i ng  conti nuous torque rati ng at the coup l i ng  rated speed and 
s imu ltaneously subjected to the coup l i ng  maxi mum conti nuous angular misal i gn ment ,  or  

b)  a range of  val ues expressed as an i nterre lated fu nction  of  speed , to rque ,  and angu lar m isal i gn ment .  

3.1 .30 
maximum cont inuous speed 
Hig hest rotational speed at which the mach ine ,  as made and tested , is  capable of conti nuous operation .  

3.1 .31 
maximum driver power 
The maxim u m  power the driver can provide (without hardware modifications) at rated ( 1 00 %) speed . 

a) For an e lectric motor, it is the motor's nameplate rat ing p lus any motor service factor. 

b) For a gas turb ine ,  it is  when the gas tu rb ine is  operated at maxim u m  a l lowable fi ri ng  temperatu re , rated 
speed , ambient site conditions ,  or other  conditions as defi ned by the manufactu rer. 

c) For a steam tu rbi ne ,  it is  when the steam tu rbi ne is  operated at rated operati ng condit ions ,  rated speed , or 
under other  conditions as defined by the manufactu rer. 

3.1 .32 
meta l l ic  flexib le-element coup l ing 
Coupl i ng  type that obta ins its flexib i l ity from the flexing of th i n  meta l l i c  d iscs , d iaphragms,  or l i nks .  

3.1 .33 
min imum al lowable speed 
Lowest speed ( revo lut ions per m inute) at which the mach ine ,  as made and tested , is capable of conti nuous 
operation .  

3.1 .34 
moment s imulator 
Auxi l iary device i ntended to s imu late the moment of the mass of a half coup l i ng .  

3.1 .35 
momentary torque rat ing 
Torque that corresponds to a factor of safety of 1 . 0 with respect to the most h igh ly stressed component's material 
yield strength , a l lowi ng for a combinat ion of speed , angu lar  m isal i gnment ,  and axial d isp lacement .  

3.1 .36 
NPS 
nominal  p ipe size 
Value approxi mately equal to a d iameter in i nches (e . g . ,  N PS 3/4) . 

NOTE 1 Refer to ASME B 3 1 .3 
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NOTE 2 The letters N PS are fo l lowed by a val ue that is  re lated to an approx imate d iameter of the bore , i n  i nches, for p ip ing 
up to and inc lud ing 1 2  i n .  d iameter. For p ip ing over 1 2  i n .  (NPS 1 2) ,  the N PS value is the nominal OD.  

3.1 .37 
normal operat ing point 
Point at which (norma l )  operation is  expected with optim u m  effic iency. Th is is  usual ly the operati ng  point at which 
the vendor certifies that performance is with i n  the tolerances stated i n  th is standard .  

3.1 .38 
owner 
Fina l  recip ient of the equ ipment,  who may delegate another agent as the purchaser of the equ ipment .  

3.1 .39 
paral lel  offset 
Distance between the center l i nes of two coup led shafts that are paral le l  but not in the same stra ight l i ne  [See 
Annex F] . 

3.1 .40 
peak torque rat ing 
Torque that corresponds to a factor of safety of 1 . 1 5  with respect to the most h igh ly stressed component's y ie ld 
strength , a l lowi ng for a combinat ion of speed , angu lar  m isal i gnment ,  and axial d isp lacement ,  consideri ng a l l  
transient and momentary events. 

3.1 .41 
pi lot 
rabbet 
register 
Surface that posit ions a coup l i ng  component ,  subassembly, or  assembly rad ia l ly with respect to another coup l i ng  
component .  

3.1 .42 
potential unbalance 
Probable net unbalance of a complete coup l i ng .  

NOTE 1 Potent ial unbalance resu lts from a combinat ion o f  t h e  res idual  unbalance o f  ind iv idual components and 
subassembl ies and possib le eccentricity of the components and subassembl ies due to run-out and to lerances of the various 
su rfaces and reg isters . S i nce it can be assumed that the actual values of the various contributory unbalances are random in 
both magn itude and d i rect ion , the numerical value of the potent ial  u nbalance is the square root of the sum of the squares of 
a l l  the contr ibutory unbalances. Typical contr ibutory unbalances are : 

a) the residual  u nbalance of each component or subassembly ;  

b) errors i n  the ba lance of each component or subassembly resu lti ng  from eccentricity i n  the fixtu re used to 
mount the component or  subassembly i n  the balance mach i ne ;  

c) the unbalance of each component or subassembly due to eccentricity resu lti ng from clearance or run -out of 
the relevant reg isters or fits . 

NOTE 2 The concept of potential unbalance is explained more fu l ly, and a worked example is provided in Annex G .  

3.1 .43 
purchaser 
Agency that issues the order and purchase specification to the vendor. 

NOTE The purchaser can be the owner of the plant in wh ich the equ ipment is to be i nsta l led ,  the owner 's appointed 
agent, or, frequently, the manufacturer of the d riven equ ipment.  
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3.1 .44 
qu i l l-shaft coupl ing 
Coupl i ng  that is  both latera l ly  and tors iona l ly  flexib le ,  w i th  angu lar  misa l ignment,  para l le l  offset, and tors ional  
fl uctuations be ing accommodated by e lastic deformation  of a relatively long ,  s lender shaft. 

NOTE Qu i l l -shaft coup l ings ,  un less combined with another  type, cannot accommodate axial d isp lacement. 

3.1 .45 
residual unbalance 
Level of unbalance remai n ing  i n  a component or assembly after it has been balanced , e ither to the l i mit  of the 
capab i l ity of the balanci ng  mach ine  or  in accordance with th is standard (see Annex K) . 

3.1 .46 
roughness mag nitude 
Ra 
Arithmetic average of the absol ute va lue  of the profi le  he ight deviations recorded with i n  the eva luation length 
and measured from the mean l i ne .  

NOTE 1 Adapted from ASM E  B 46.  1 -2009, parag raphs 1 -4 . 1 . 1 . 

NOTE 2 It is the average he ight of the ent i re su rface, with in  the sampl ing length , from the mean l i ne .  

3.1 .47 
service factor 
Factor appl ied to a l low for such cond itions as off-des ign  conditions ,  cycl ic  and other variations ,  and equ ipment 
variations .  

NOTE Service factor is not the same as the factor of safety (3 . 1 . 1 9) or  the fatigue  factor of safety (3 . 1 .20) . 

3.1 .48 
sing le-engagement coupl ing 
Coupl i ng  wi th  on ly  one p lane of  flexu re .  

NOTE T h i s  type o f  coup l i ng  can accommodate angu lar  misal i gnment and axial d isp lacement. S ing le-engagement 
coup l i ngs of some types , notably gear and meta l l i c  flex ib le e lement types, do not normal ly  accommodate para l le l  (or latera l )  
offset. Certa i n  types of  s ing le-engagement coup l ings (not covered by  th is  standard )  can accommodate offset misa l ignment 
to a l im ited extent. 

3.1 .49 
spacer 
Part of a coup l i ng  that is  removable to g ive access for mai ntenance and/or removal of the coup l i ng  hubs .  

NOTE The spacer can be a s ing le  component or an assembly. 

3.1 .50 
spacer gap length 
Distance between coupl i ng  hubs or  s leeves in which the coupl i ng  spacer is  i nstal led . 

NOTE Spacer gap length is not necessari ly equal to the d istance between the shaft ends.  

3.1 .51 
spark resistant 
Material that is  not prone to generati ng i mpact sparks u nder condit ions of use.  

3.1 .52 
torsional damping 
Absorpt ion or d issipation  of cycl ic (osci l latory) rotary energy. 
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NOTE Tors ional  damping is necessary in some cases to l im it the bu i ldup of steady-state tors ional resonant cycles 
(osci l lat ions) i n  a system .  

3.1 .53 
torsional natural frequency 
Frequency of the u ndamped, free- rotat ional v ibration  of a system composed of revolv ing mass i nertias act ing i n  
combinat ion with the restrai n i ng  tors ional r ig id it ies o f  the con nected shafts a n d  coup l i ngs .  

3.1 .54 
torsional stiffness 
Ratio of the appl ied torque to the resu lti ng tors ional  d isp lacement of e ither a complete coup l i ng  or part of the 
coup l i ng ,  such as a spacer. 

NOTE With some types of coup l ings ,  the  tors iona l  stiffness is not constant ,  but is a function of the magn itude of the  
torque ,  axial position ing ,  and,  with cycl ic torques,  also the  frequency. 

3.1 .55 
torsional ly resi l ient coupl ing 
Coupl ing with i ncreased flexib i l ity i n  a rotat ional  d i rection ,  i ncreased capabi l ity to recover from flexing ,  and 
hysteres is capab i l ity. 

NOTE Res i l ience is the  ab i l i ty to recover from deformation u nder repeated flexi ng ,  taki ng  account of energy storage and 
hysteres is effects . Some types of tors iona l ly  res i l i ent coup l i ngs can a lso be designed to accommodate misa l ignment and/or 
ax ial d isp lacement. 

3.1 .56 
total indicator reading 
total indicated runout 
TIR 
Difference between the maximum and m in imum read ings of a d ia l  i nd icator or s im i lar device, mon itori ng  a face 
or cyl i ndrical su rface dur ing one complete revo lut ion of the mon itored su rface 

NOTE For a cyl i ndrical su rface, the ind icated run-out i mp l ies an eccentricity equa l  to half the  read ing .  For a flat face, the  
ind icated run-out imp l ies an  out-of-sq uareness equa l  to  the  read i ng .  If the d iameter i n  question is  not  cyl indrical o r  flat, the  
i�terpretat ion o f  the  mean ing  of  T I R  is more complex and may represent oval ity or  surface i rregu lar it ies. 

�.1 .57 
trip 
Automated shutdown to ensure personne l  safety (safety crit ical ) .  

3.1 .58 
unit  responsibi l ity 
Obl igat ion for coord inat ing the docu mentation ,  de l ivery, and techn ical aspects of a l l  the equ ipment and a l l  
auxi l iary systems i ncl uded i n  the scope of the order. 

NOTE The techn ical aspects to be considered inc lude,  but are not l im ited to, such factors as the power requ i rements , 
speed , rotat ion ,  general arrangement, dynamics, no ise,  l ubr ication ,  seal i ng  system ,  material test reports , i nstru mentation , 
p ip ing ,  conformance to specificat ions,  and testi ng of components . 

3.1 .59 
vendor 
Manufacturer  or manufacturer 's agent that suppl ies the equ ipment .  

3.2 Acronyms and Abbreviations 

For the pu rposes of this docu ment ,  the fol lowi ng acronyms and abbreviations apply. 

ANF axial natu ral frequency 
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ATEX atmosphere explosibles 

CMM coord inate measur ing mach i ne  

CNC coord inate measur ing contro l led 

DBSE d istance between shaft ends 

F s service factor 

H RC Rockwel l  hardness measu red on the C scale 

N c lateral natu ral frequency, rpm 

N x speed as i nd icated by x, rpm 

u res idual  unbalance , g -mm (oz-i n . )  

4 Requ i rements 

4. 1 • Un its of Measure 

9 

The purchaser's use of an S I  data sheet (see An nex A. 1 )  i nd icates that the S I  system of measurements shal l  
be used for a l l  data , d rawi ngs ,  and mai ntenance d i mens ions .  The purchaser's use of a USC data sheet (see 
An nex A .2) i nd icates the USC system of measurements shal l  be used for al l data, d rawi ngs ,  and mai ntenance 
d i mens ions .  

4.2 Statutory Requirements 

The purchaser and the vendor shal l  determine the measu res to be taken to comply with any governmental 
codes,  regu lations ,  ord inances , d i rectives ,  or  ru les that are appl icable to the equ ipment ,  its packag i ng ,  and any 
preservat ions used . 

5 Cou p l i n g  Selection 

5.1  • The purchaser sha l l  specify the type of  coup l i ng  requ i red .  Un less otherwise specified , the coup l ing sha l l  
be a meta l l i c  flexib le-element coup l i ng .  For  tors ional  damping and res i l ient coup l ings ,  refer to  Annex B ;  for gear 
coupl i ngs ,  refer to An nex C; and for qu i l l -shaft coup l i ngs ,  refer to An nex D .  F igu re 1 provides gu idance for the 
typical selection  process for a coupl i ng .  
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L Application � 
i 

r-::chine supplier assembles sufficient data for initial coupling l:'.:tion (may include machine supplier's specific requirements) 
I 

i 
Initial selection shall be a metallic flexible 

element coupling t------lf specified 

Coupling manufacturer shall include user's 

Machine supplier provides data to coupling vendor 

for initial coupling selection (6.1) including: 
- type of train 
- normal power required by driven equipment (or 

corresponding torque) 
- speed, variations and overspeed 

- angular misalignment 
- axial d isplacement 
- shaft size I style 
- distance between shaft ends 

- ambient temperature & range 

- type of driver 

- driver rated power (or corresponding torque ) 
- alternate operating conditions 
- anticipated transients (magnitude, nature, 

frequency) 
- parallel / lateral offset 

specifications and addendums to API 671 that r----------... 
may affect coupling selection 

----1 +If specified 

The coupling may be based on the power 

required by the driven machine at the rated 

operating point instead of the normal 

operating point . (6.7) 

Coupling selection shall meet requirements of: 

- initial data prov ided (6.1 & 6.2) 
- coupling size is to be based on the greater of 

either 6.6 a or 6.6 b 
- service factor per 6.8 
- fatigue factor of safety requirements (7.2) 

f specifiedi-----< - minimum fatigue factor of safety requirements 

(7.2) 

Coupling service factor shall be based on 

purchaser's requirements. (6.9) 

If desired or problem with se lection 

Lch lne supplier reviejs 
coupling selection 

(initial or resized) 

Coupling selection reviewed 
The purchaser and vendor may agree that the based on actual machine and service factor for metallic flexible element process data, including train 

coupling may be reduced to a value not I��� I torsional analysis, if specified 

Coupling may be: 

- Torsional damping resilient coupling (Annex B) 
- Gear coupling (Annex C) 
- Quill-shaft coupling (Annex D) 

If specifiedl 
f piing, coupling-to-shaft juncture and shaftin� 

may be sized for future condition (5.3) 

fspecifledl 
Coupling design and rating shall include : 
- angular misalignment (6.3) 

- axial displacement (6.4) 

- speed range (6.5) 
- coupling, coupling-to-shaft juncture and shafting 

capability considering generator short circuit and/ 
or breaker re-closure (6.13) 

- cyclic torque requirements (7.4.2 & 7.4.3) 

Re-evaluate coupling 
selection 

than 1.2 based on the normal power. (6.� 

-I If not OK----.i 
Coupling 

Final coupling service factor to be stated and what it 

J
•ervice factor 

is based on either : If OK 

- �� I 
- 6.6b 

- rated operating point (6.7) 

J L 
- purchaser selection as defined (6 .9 ) I F inal coupling selection I - conditions identified (6.10) 

Fig ure 1 -Typical Coupl ing Selection Process 

5.2 The coupl i ng  shal l  be selected based on the equ ipment load i ng  and shal l  be capable of s imu ltaneously 
transmitti ng the steady-state torques,  cyc l ic  torques,  and maxi mum transient torques u nder a l l  condit ions of 
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angu lar  m isal i gn ment ,  axial d isp lacement ,  speed , a n d  temperatu re , t o  which i t  wi l l  b e  subjected i n  service as 
identified in Section 6 .  

5.2 . 1  The purchaser sha l l  specify the period of  un i nterrupted conti nuous operation .  Shutt ing down the equ ipment 
to perform p lanned mai ntenance or  i nspect ion du ring  the un i nterrupted operat ion is  not acceptable .  

NOTE 1 I t is recogn ized that there are some services where th is  objective is eas i ly  atta inable and others where it is difficu lt .  

NOTE 2 Auxi l iary system des ign and des ign of the process i n  which the equ ipment is instal led are very important in 
meeting th is objective . 

5.2.2 The vendor sha l l  advise i n  the proposal any component or system designed for a fi n ite l i fe and identify 
any component or mai ntenance requ i rement that wou ld  resu l t  i n  the need to shut down the equ ipment with i n  the 
un i nterrupted operational  period . 

5.3 • I f  specified , the coup l ing and coup l ing-to-shaft juncture may be s ized for a future condition .  

5.4  • For  tra ins with mu lt ip le coup l ings ,  the  s iz i ng  of  each coup l i ng  sha l l  consider load profi les/shar ing for 
d ifferent conditions ,  as specified .  

6 Cou p l i n g  Des i g n  

6 . 1  T h e  coup l i ng  shal l  b e  desig ned based on t h e  equ ipment load ing  a n d  shal l  b e  capable o f  s imu ltaneously 
transmitti ng the steady-state torque ,  cycl ic torques,  and the maxi mum transient torques under a l l  condit ions of 
angular m isal i gn ment ,  axial d isp lacement ,  speed , and temperatu re , to which it wi l l  be subjected i n  service as 
identified i n  6 .2  th rough 6 . 1 6 . 

6.2 • The purchaser shal l  specify the fol l owing requ i rements , where appl icab le :  

a) type of trai n ;  

b) normal power ;  

c )  normal speed ; 

d) rated speed of d river or  d riven equ ipment ;  

e) m i n imum operati ng speed ; 

f) maxi mum conti nuous speed ; 

g )  any  defined overspeed ( inc lud ing tri p) ;  

h)  angular m isal i gnment ;  

i )  axial d isp lacements ; 

j )  shaft s izes and styles ; 

k) d istance between shaft ends ;  

I )  ambient  temperatu re (maxi mum and m in i mum) ; 

m) type of d river ;  

n)  maxi mum driver power ;  
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o) driver power rati ng ( l ist and d river service factor) ; 

p) expected transient and cyc l ic  torque conditions ,  i nc lud ing mag n itude ,  natu re , and nu mber of occu rrences of 
transients to which the coupl i ng  wi l l  be subjected in service ; 

NOTE This i nformation is used to establ ish the requ i red endurance strength or fatigue  strength of the coup l i ng  
components. The coup l i ng  des ign  depends on the number of  load cycles, a l lowing for  a combi nat ion of  speed , angu lar  
misal i gnment, and axial d isp lacement consider ing a l l  transient and momentary events that can lead to  h igh  torque
ampl itudes, such as startup,  short circuit , or auto reclos ing ,  consider ing the related nu mber of load cycles. 

q) data for the coup l i ng  guard to a l low windage calcu lations ;  

r) i nformation for the torque  measuri ng  system identified in 1 1 . 3 (if a torque  measuri ng  system is provided ) ;  

s )  o i l  propert ies avai lable for  gear  coup l i ng  appl ications .  

6.3 • The purchaser sha l l  specify the maximum angu lar  misal i gnments the coup l i ng  is  expected to experience 
dur ing startup ,  normal operation ,  and shut-down of the coupled mach ines ,  normal ly expressed as paral le l  (or 
latera l )  offset and/or angu lar  misa l ignment between the coupled shafts . These va lues shal l  a l low for al l  the 
known effects on the machi nes from therma l ,  pressure ,  and dynamic forces . Un less otherwise specified ,  the 
steady-state angular m isal i gnment capabi l ity across each flexib le e lement shal l  be not less than 0 .2 ° .  

6 .4  • The purchaser sha l l  specify the  maximum axia l  d isplacements the  coup l ing is  expected to  experience, 
expressed as the amount and d i rect ion of the re lative movement of the shaft ends toward or  away from each other 
as the coupled mach i nes go through the i r  startup ,  normal operation , and shut-down cyc le .  These d i mens ions 
shal l  be g iven from the mach ine at ambient condit ions and wh i le  it is  i n  a non-operati ng positi on .  U n less otherwise 
specified , the m i n imum steady-state axia l  deflection (p lus/m inus)  capabi l ity shal l  be determ ined by the largest 
shaft d iameter d ivided by 1 25 .  

6 .5  • The  purchaser sha l l  specify t he  speed range (m in imum speed to  maximum conti nuous speed) and  tri p 
speed for the fu l ly  assembled coup l i ng ,  moment s imu lator, and solo p late for both conti nuous speed and any 
defi ned overspeed . 

6.6 The steady-state selection  torque ,  Ts , used to select the coup l i ng  shal l  be the g reater of 6.6 a) or  6.6 b) . 

a) The steady-state selection  torque ,  Ts , expressed i n  newton-meters ( i nch-pounds force) , sha l l  be determi ned 
based on the d riven equ ipment demand using Equation  ( 1 ) .  The coup l i ng  service factor, Fs , shal l  be based 
on the type of the coupl i ng .  

T 
s 

Where :  

Where :  

p normal 

Nnormal 
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T * F 
n s 

( 1 ) 

is the steady-state torque expressed i n  newton-meters ( i nch-pou nds force) , and shal l  be 
determi ned us ing Equat ion (2); 

is  the coup l i ng  service factor specified in 6 .8 .  

(2) 

i s  a constant, equal to 9550 (63,000); 

is  the i nput power requ i red by the d riven mach ine ,  expressed in ki lowatts (horsepower) , 
at the specified normal operati ng  point ;  

is  the speed correspond ing to the normal operati ng poi nt's power, expressed in 
revo lut ions per m inute . 
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b) For meta l l i c  flexible-element coup l ings ,  the steady-state selection torque ,  Ts , expressed i n  newton-meters 
( i nch-pounds force) ,  sha l l  be determi ned based on the maxi mum d river torque at maxi mum d river power 
us ing Equat ion (3) . Th is coupl i ng  service factor, Fs , is considered to be a constant for th is method . 

The same methodology can be used for other  types of coup l i ngs us ing an ag reed-upon service factor. 

NOTE 1 Adjustable frequency d rive (AFD) motor d rivers provide various torque cu rves ; therefore , the max imum 
torque  l i ke ly w i l l  no t  occur a t  the rated speed . Th is is  a lso true w i th  some gas turb ine drivers with a flat torque  cu rve. 

NOTE 2 A coup l i ng  se lection method is  considered as some users i nsta l l  d r ivers much higher i n  capable power 
than the tra in requ i res ,  such as common d rivers. Th is selection method resu lts in coup l ings that are oversized for the 
appl ication .  This selection method proportional ly spl its the overs iz ing of the coup l ings for each of the d riven mach ine(s) . 

T = T * F 
.s d s 

Where : 

(3) 

i s  the torque at maxi mum d river power, expressed in newton-meters ( i nch-pou nds 
force) , and shal l  be determi ned using Equat ion (4) ; 

is the coup l i ng  service factor, equal to 1 . 2 .  

(4) 

For adjustable frequency d rivers , Td i s  to be the maxi mum torque capabi l ity of the d river. 

Where :  

pdriver 

Ndriver 

is a constant ,  equal to 9550 (63,000) ; 

for a coup l i ng  connected d i rectly to a d river (or gearbox and d rive r) , Pdriver is the maxi mum 
power o f  t he  d river as  described i n  3 .  1 .3 1 , expressed i n  ki lowatts (horsepower) ; for 
coup l i ngs between mu lt ip le items of d riven equ ipment ,  P driver shal l  be the maxi mum power 
of the d river as described i n  3 . 1 . 3 1 , expressed i n  ki lowatts (horsepower) , m inus  the 
power of the d riven equ ipment based on Tn (the add it ional power above each mach i ne's 
Tn is  to be proportiona l ly spl i t  for each d riven mach i ne) ; 

is the speed correspond ing to the 1 00 % rotationa l  speed , expressed i n  revol utions per 
m inute . 

6.7 • If specified , the steady-state selection torque ,  Ts , expressed i n  newton-meters ( i nch-pounds force) 
shal l  be determi ned based on the torque requ i red by the driven mach ine  at the rated operat ing point and the 
correspond ing speed rather than at the normal operat ing point (per 6 .6a) using Equat ion (5) . Th is can be 
appropriate if the power requ i red by the driven mach i ne  at the rated operati ng  point is  s ign ificantly h igher  than 
that at the normal operati ng po i nt .  

T 
s 

Where : 

Where : 
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T *  F 
r s 

(5) 

i s  the to rque requ i red by the d riven mach ine  at the rated operat ing point ,  expressed i n  
newton-meters ( i nch-pou nds force) , a n d  shal l  b e  determi ned us ing Equat ion (6) ; 

is the coup l i ng  service factor specified i n  6 .8 .  

(6) 

i s  a constant ,  equal to 9550 (63,000) ; 
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i s  the power requ i red by the d riven mach ine ,  expressed in ki lowatts (horsepower) , at the 
rated operati ng point ;  

is  the speed correspond ing to the rated operati ng poi nt's power, expressed i n  revo lut ions 
per m inute. 

NOTE 1 Th is situat ion can occu r, for example ,  i n  the  case of a centrifuga l  compressor with severa l  d ifferent specified 
operati ng dut ies.  

NOTE 2 Bas ing the coup l i ng  conti nuous torque rati ng on the d riven-mach ine rated operat ing point rather than the normal 
operati ng point can resu l t  i n  a coup l i ng  that i s  undesirably larg e  or heavy. Th is can be s ign ificant if one or both of the  
connected mach ines is sens itive to  overhung mass . 

6.8 Un less otherwise specified i n  6 .9  or 6 . 1 0 , the m i n imum coup l i ng  service factor sha l l  be 1 .5 for a meta l l i c  
flexib le-element coup l i ng ;  3 . 0  for tors ional  damping and res i l ient coup l ings (see Annex 8) ;  1 .  75 for gear  coup l ings 
(see Annex C) ; and 1 .5 for  qu i l l -shaft coup l ings (see Annex D) .  

NOTE At  the proposal stage for new equ ipment,  the fi na l  drive characterist ics are often unknown . These factors are 
normal ly satisfactory to cover unknowns so that coup l i ng  sizes do not i ncrease dur ing eng i neeri ng .  

6.9 • I f  specified , the purchaser may select a service factor va lue  and state the basis of the service factor. 

6.1 0 The coup l i ng  service factor, F 5, may be reduced by ag reement between the purchaser and the vendor i f :  

a)  the characteristics of the d river and d riven mach i nes and the operati ng process are wel l  understood , or  

b) a l l  reasonable attempts to ach ieve the specified steady-state torque  service factor fa i l  to resu l t  i n  a coup l i ng  
mass and subsequent overh ung moment commensu rate with the requ i rement for  rotor dynamics of  the 
connected mach ines .  

I n  no case shal l  the service factor, F 5 ,  for meta l l i c  flexib le-element coup l ings be reduced to a va lue  lower than 1 .2 
based on the i nput power requ i red by the driven mach ine  at the specified normal operati ng  point .  

6.1 1 I f the mach ine tra in is  d riven by an i nd uction motor, the coup l i ng ,  coup l ing-to-shaft j unctu re , and mach inery 
shafti ng sha l l  be capable of transmitt ing 1 1 5  % of the expected trans ient torque  encountered duri ng  a startup 
without damage .  

6.1 2 I f the mach ine trai n is  d riven by a synch ronous motor, the  coup l i ng  and coup l i ng-to-shaft ju nctu re sha l l  be 
capable of  withstand ing the cycl ic  torque  associated with startup for the expected number of  starts specified by 
the purchaser. A l im ited l ife fat igue stress analysis sha l l  be performed to  verify th is .  

NOTE For  i n it ial coup l i ng  selection ,  a large cycl ic torque requ i rement is typical ly assu med u nt i l  a l l  condit ions a re  known 
so that the tors ional response analys is can be completed . 

6.1 3 • If specified ,  the coup l i ng  and coup l ing-to-shaft junctu re sha l l  be capable of transm itti ng  a specified 
transient torque associated with a generator short c i rcu it  and/or a motor breaker  re-closure without damage .  

NOTE Dur i ng  these situat ions,  large torques can occur, which requ i re that the  total system be  subsequently examined 
for possib le damage .  

6.1 4 The coupl i ng -to-shaft j u nctu re shal l  be capable of operati ng at a steady-state torque determi ned i n  
accordance with 6 .6a ,  substituti ng a service factor o f  1 . 75 .  Torsional  damped appl ications shal l  have a coup l ing
to-shaft j u nctu re service factor of  3 .0 .  

6.1 5 The torque  capacity of  a coup l i ng-to-shaft juncture that is  hydrau l ical ly fitted and keyless sha l l  meet  the 
fo l lowi ng un less otherwise agreed : 

a) methods and equat ions i n  ANS I/AG MA 9003-808 or ANS l/AG MA 9 1 03-808. Other  methods of calcu lation 
may be used with the approval of the purchaser; 
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b) coefficient of friction of 0 .  1 5 ; 

1 5  

c) assu med length of hub  engagement shal l  not i nc lude 0-ri ng and o i l -d istr ibut ion  g rooves in the hub or  the 
shaft. 

6.1 6 Coupl ings may be designed to transmit  torque th rough flange face friction .  Un less otherwise agreed , a 
va lue of 0 . 1 5  sha l l  be assumed for the coefficient of friction .  However, the fasteners for coup l ing flanges,  inc lud ing 
i ntegral flanges,  sha l l  not be less than that requ i red to transmit  the specified torques ,  as identified i n  6 .  1 1  th rough 
6 .  1 3  i n  shear. 

6.1 7 Coupl i ng  shal l  provide drai n passages in components , which cou ld  potentia l ly trap and accumu late l iqu ids .  
A m in imum of two dra in  passages sha l l  be provided i n  each affected component .  

6.1 8 Spare parts shal l  meet a l l  the criter ia of th is standard .  

7 Cou p l i n g  Rat ings 

7.1 The vendor sha l l  state the  conti nuous torque rati ng a t  t he  coup l i ng  rated speed wh i l e  s imu ltaneously 
subjected to the maxi mum conti n uous angular m isal i g nment and the maxi mum conti nuous axial  d isp lacement .  

7.2 The fatigue factor of safety at the conti nuous torque rat ing and any pub l ished combinat ion of speed , 
angu lar  m isal i gn ment ,  and axial d isp lacement shal l  be determi ned us ing the proportional  i ncrease method with 
either the mod ified Goodman d iagram or constant- l i fe curves (see Annex E), together with the mean and cycl ic  
stresses induced under the evaluated conditions .  I f  the mod ified Goodman d iagram is used , the fatigue  factor 
of safety sha l l  not be less than 1 .25 for the flexib le e lement and 1 . 5 for a l l  other coup l i ng  components . If the 
constant- l i fe curve is  used , the fatigue  factor of safety shal l  be not less than 1 . 35 for the flexib le e lement and 1 . 5 
for a l l  other coup l i ng  components. Regardless of the method used , data for material strength shal l  be d rawn from 
publ ished i ndustry standards or  test data . 

NOTE Th is su bsection  defi nes (for the coup l i ng  manufacturer) the  m in imum fatigue  factors of safety and the methods 
for applyi ng  them to recogn ized materia l  properties . This defi n it ion standardizes the  basis for conti nuous coup l i ng  rati ngs .  
Detai ls of  the design ,  such as equat ions and analysis used to derive the stresses , are often considered proprietary and are 
not a point of documentat ion .  

7.3 The vendor shal l  state the momentary and peak torque rat ings of the coup l i ng .  

NOTE Typical ly, i f  t h e  momentary or  peak torque rati ng is exceeded , damage may occur t o  various components o f  the 
cou p l i ng ,  such as flex e lements, fasteners ,  and shaft juncture.  

7.4 For appl ications where cycl ic torques can occur (such as from synchronous motor, generator, or  rec iprocati ng 
compressor) , the coup l i ng  design  sha l l  be determi ned by completi ng a fatigue analysis and p lotted on a fatigue 
d iag ram . (see Annex E) .  

7.4 . 1  The fatigue analysis sha l l  take i nto accou nt the normal operati ng condit ions i n  conju nct ion with the 
trans ient condit ions (see 6 . 1  ) .  Depend ing on  whether  the cyc l ic  loads are considered for a l im ited number of 
occurrences or considered to be i nfin ite , e ither a low-cycle fatigue  ana lysis or h igh-cycle fatigue  ana lysis sha l l  
be performed for the various torque-transm itti ng components i n  the coupl i ng .  For cycl ic fatigue analys is ,  the 
resu ltant means and cycl ic stresses p lotted on a fatigue  d iag ram shal l  fal l u nder the appl icable fatigue d iag ram 
based on a specific number of cycles,  such as 1 04 , 1 05 ,  1 06 ,  or  1 07 cycles.  

7.4.2 • The fatigue  d iagram used shal l  be based on the purchaser specifyi ng  the number of occurrences of 
transients to which the coup l i ng  wi l l  be subjected i n  service . For h igh -cycle fatigue analys is ,  the analysis and 
safety factors shal l  be as specified i n  7 .2 .  Transient appl ications do not requ i re the appl ication of a service 
factor. The fat igue d iag ram shou ld show the steady state (non-cycl ic) stress p lotted agai nst the alternati ng stress 
generated at the coup l i ng  rated speed wh i le  s imu ltaneously subjected to the maxi mum conti nuous angu lar 
m isal i gnment and the maxi mum conti nuous axial d isp lacement .  

Copyright American Petroleum Institute 



1 6  API STAN DARD 671 

7.4.3 • I f  specified , the cycl ic torque rat ing for the nu mber of cycles specified (as a defau l t  1 07 cycles) , based 
on the combinat ion of normal operat ing torque ,  maxi mum angu lar  m isal i gn ments , maxi mum axial d isp lacement ,  
and maxi mum conti nuous speed , shal l  be provided on the coup l i ng  d rawi ng .  

7.4.4 I n  app l icat ions where potent ia l ly damag i ng ,  i nfrequent ,  maxi mum momentary or  fau l t  torques occu r, the 
provis ion of an overload device may be considered to protect the coup l i ng  and equ ipment .  

7.4.4. 1 The overload device shal l  be designed to prevent the overload device from prematu re ly tripp ing due to 
low- or h igh-cycle fatigue  of any sacrific ia l  e lements . 

7.4.4.2 The overload device shal l  be designed to ensure that the device remai ns re latively i ntact after a tr ip u nt i l  
the con nected equipment is  brought to a stop .  

8 Cou p l i n g  Requ i rements 

8.1 Metal l ic  Flexible-element Coupl ings 

8.1 . 1  The requ i rements of 8 . 1  apply on ly to meta l l i c  flexib le-element coup l ings .  For tors iona l ly  res i l i ent coup l ings ,  
gear  coup l i ngs ,  and qu i l l -shaft coup l i ngs ,  the requ i rements of  An nex B ,  An nex C ,  or  Annex D ,  respective ly, sha l l  
apply. 

8.1 .2 Flexib le e lements shal l be metal l i c .  

8.1 .3 I f  the flexib le e lements of  a coup l i ng  are combined i n  a factory-assembled pack, the coup l i ng  spacer sha l l  
be removable without d istu rbance to the factory assembly of  the e lements . 

8.1 .4 If a tapered bore or i ntegral flange is specified for one or both ends of the coup l i ng ,  the vendor  sha l l  supply 
spacer shims to adjust the spacer gap.  The sh ims shal l  provide a range of adjustment of ± 1 . 6 mm ( 1 /1 6 i n . ) ,  
i . e . ,  3 .2  mm ( 1 /8 i n . )  total , for shafts with a nominal d iameter less than 1 02 mm ( 4  i n . ) .  For shafts with a nomi nal 
d iameter 1 02 mm (4 i n . )  or  g reater, the sh ims shal l  provide a range of ± 3.2 mm ( 1 /8 i n . ) ,  i . e . ,  6 .4  mm ( 1 /4 i n . )  total . 
For reduced moment style coup l i ngs for shafts with a nomi nal d iameter less than 1 02 mm (4 i n . ) ,  sh ims shal l  
provide a range of adjustment of ± 0 .8 mm ( 1 /32 i n . ) ,  i . e . ,  1 . 6 mm ( 1 /1 6 i n . )  total . 

8.1 .5 The design of meta l l i c  flex ib le-element coup l ings sha l l  be such that i n  the event of complete fa i l u re of the 
flexib le e lement or e lements i n  one p lane of flexure ,  the spacer assembly is  reta ined i n  approximately i ts normal 
posit ion .  

NOTE Once the  coup l i ng 's flex ib le e lement(s)  has  fa i led ,  i t  is  expected that the vibrat ion w i l l  i ncrease,  and  continua l  
operation of  the  coup l i ng  is not  poss ib le .  

8.1 .6 • I f  specified , coup l ings shal l  i ncorporate a featu re that a l lows the transmiss ion of load for a l im ited period 
in  the event of a complete flexib le e lement fa i l u re to a l low safe shutdown of equ ipment.  

NOTE For example ,  th is feature can be considered for turb ine main-dr ive coup l ings to provide an add it ional safety factor 
to prevent turb ine overspeed in the event of coup l i ng  fai l u re .  

8.1 .6 .1  The purchaser shou ld provide the torque load requ i rements , the t ime period for  operation ,  and any 
other  featu res or  requ i rements . 

8.1 .6.2 The vendor shal l  provide the fol lowi ng i nformation  on  th is device : 

a) type of featu re ; 

b) how the feature functions ; 

c) r isks associated with the operat ion of th is feature ;  
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d) deta i ls  of the system requ i rements if an o i l  spray system is requ i red to provide coo l i ng  to accommodate 
operati ng with the backup system engaged . 

8.2 Machin ing 

Al l coup l ing parts , other than fasteners and flex ib le d iscs, sha l l  be mach ined a l l  over to m in im ize i nherent 
unbalance.  Al l exposed surfaces shal l  be fin ished to a surface roughness not exceed ing 3 .2  µ m  ( 1 25 m icro inches) 
arithmetic average (Ra) .  Chamfers sha l l  be provided for interference fits . F i l l et rad ius sha l l  be appl ied to avoid 
h igh  stress concentration .  

8 . 3  Spacer 

Al l coup l ings sha l l  be of the spacer type . The spacer sha l l  be of sufficient length to a l low removal of coup l i ng  hubs 
and to a l low for mai ntenance such as adjacent beari ngs and seals without removal of the shaft or d istu rbance 
of the equ ipment a l ign ment .  The m i n imum spacer length shal l  correspond to a d istance between shaft ends of 
460 mm ( 1 8 i n . ) .  

NOTE The spacer gap length is not necessari ly the same as the spacer length .  

8.4 Hub Type 

• The purchaser sha l l  specify whether the coup l i ng  sha l l  be designed to fit to i ntegral flange(s)  or be provided 
with removable hub(s) . 

8.5 Integ ral Flanges 

8.5.1 If the coup l i ng  is to fit to i ntegra l ly  flanged shaft end(s) ,  the coup l ing vendor and the manufacturer with 
un it respons ib i l ity sha l l  agree on the flange geometry. The ho les sha l l  be mach ined with computer numerical
contro l led (CNC)  equ ipment.  A dri l l  fixtu re (or template) shal l  be used only if CNC equ ipment is  not ava i lab le .  I n  
either case,  i nspection sha l l  b e  performed t o  assure proper location o f  the mating  coup l i ng  flanges.  T h e  coup l ing 
vendor sha l l  supply the dri l l  fixtu re (or template) ,  if requ i red . 

8.5.2 The coup l ing sha l l  mate d i rectly to the i ntegral flange without an adapter. If an adapter is necessary, it sha l l  
requ i re purchaser approval . 

NOTE Addition of an adapter between the coup l i ng  and the  i nteg ra l  flange i ncreases the overhung  moment and adds 
another fit whose ru nout and clearance is  necessary to control to mainta i n  balance. 

8.6 Hubs 

8.6.1  Removable Hubs 

8.6. 1 . 1  Removable coup l i ng  hubs sha l l  be fitted to the shaft us ing an i nterference fit to positively locate and 
center the hub, and therefore the rest of the coupl i ng ,  on  the shaft . 

8.6. 1 .2 • Hubs may have a para l le l  or tapered bore ,  with or without keyways , or may be sp l i ned with a major 
d iameter fit, or sp l i ned with a s ide fit and fore and aft locati ng pi lots , as specified by the purchaser. 

8.6. 1 .3 • The degree of interference sha l l  be specified by the purchaser and is subject to approval by the 
vendor. 

8.6. 1 .4 The fol lowing gu ide l i nes are recommended for hub-to-shaft fits : 

a )  The interference fit for stra ight-bore ,  keyed hubs shou ld be from 0 .00050 m m/mm ( i n . fi n . )  to  0 .00075 m m/ 
m m  ( i n .fi n . )  of bore d iameter. 

b) The interference f i t  for tapered-bore, keyed hubs shou ld be at least 0 .001 m m/mm ( i n .fi n . )  of bore d iameter. 
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c) The i nterference rate for taper-bore , hydrau l ica l ly  fitted hubs shou ld be based upon the torque  that is  requ i red 
to be transmitted . As a maxi mum ,  the i nterference rate shou ld not exceed 0 .003 mm/mm ( i n .fi n . )  of bore 
d iameter to avoid potential problems.  

8.6. 1 .5 • If specified for stra ight-bore, keyed hubs ,  the shaft s izes and coup l i ng  bores sha l l  be i n  accordance 
with ANS I/AG MA 9002-C 1 4 , ANS I/AG MA 9 1 1 2-81 5 ,  or  ISO 286-2 . 

8.6. 1 .6 For tapered-bore ,  keyed hubs ,  the i nspection  procedures shal l  be i n  accordance with ANS l/AGMA 9002-
C 1 4 or  ANS l/AGMA 9 1 1 2-81 5 .  

8.6. 1 .7 For  tapered-bore ,  hydrau l ica l ly  fitted hubs ,  the i nspection procedure sha l l  be i n  accordance with ANSI/ 
AGMA 9003-808 or  ANSI/ AG MA 9 1 03-808. 

8.6. 1 .8 The su rface rough ness, arith metic average rough ness (Ra) , of hub bores shal l  not exceed : 

a) 3 .2  µm ( 1 25 m icroi nches) for straig ht-bore, keyed hubs ,  

b )  1 . 6 µm (63 m icroi nches) for  tapered-bore ,  keyed hubs ,  

c) 0 .8  µm (32 m icroi nches) for keyless hubs .  

8.6. 1 .9 The out-of- roundness of  the hub  bore ,  whether stra ight or  tapered ,  sha l l  not  exceed 5 . 1  µm (0 .0002 i n . )  
total i nd icator read ing  (TI R) fo r bores less than or  equal  t o  1 02 mm ( 4  i n . )  i n  d iameter, a n d  shal l  not exceed 1 2 .7  
µm (0 .0005 i n . )  T IR  for hub  bores g reater than 1 02 m m  (4  i n . )  i n  d iameter. Roundness measurements shal l  be 
made before any keyways are cut. 

8.6.2 Tapered-bore Hubs 

8.6.2.1 • If a tapered-bore coup l i ng  is  specified ,  the purchaser shal l  specify the taper (see Annex I ) .  

8.6.2.2 Un less otherwise specified , keyless, hydrau l ica l ly  fitted hubs shal l  have a taper of 1 :24 ( 1 /2 i n ./ft of 
d iameter) . 

8.6.2.3 Un less otherwise specified , non-hydrau l ica l ly  fitted hubs shal l  have a taper of 1 :  1 6  (3/4 i n ./ft of d iameter) . 

8.6.2.4 • The taper of tapered-bore hubs sha l l  be verified . The method of verificat ion can either be us ing 
matched ri ng  and p lug gauges or by the coord i nate m easuri ng  mach ine  (CM M )  techn ique .  The verification 
method and acceptance criteria for the coup l i ng  hub-to-shaft end fit sha l l  be determ ined by the purchaser. 

8.6.2.4.1 The acceptance criter ia for matched ri ng and p lug gauge checki ng ,  us ing the matched ri ng and p lug 
gauges specified i n  1 1 .2 .5 ,  is :  

a )  Tapered bores for keyless , hydrau l ica l ly  fitted hubs sha l l  have at  least an 85 % b lued fit (surface contact) to 
the taper  gauge.  See AP I  RP 687 for b lu i ng  check i nformation .  

b )  Tapered bores for keyed hubs sha l l  have a t  least a 70 % b lued fit (surface contact) to  the  taper gauge  before 
cutti ng keyways . 

NOTE 1 ANSI/  AGMA 9003-808 or ANS I/ AGMA 9 1 03-808 provides g u idance for checki ng the contact . 

NOTE 2 ANS l/AGMA 9002-C 1 4  or ANS l/ASME 9 1 1 2-81 5 specifies the bore check before cutti ng  keyways . 

8.6.2.4.2 The acceptance criteria for the CMM checki ng  is identified i n  8 .6 .2 .4 .2 . 1  and 8 .6 .2 .4 .2 .2 .  Annex J 
provides i nformat ion for performing the checks . 

NOTE This process is s ign ificantly  easier with a programmable d i rect drive CMM and shou ld on ly  be performed on a 
CMM with the necessary level of accu racy and repeatabi l i ty. 
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8.6.2.4.2.1 I f  the profi le  o f  the bore's su rface i s  i nspected us ing a CMM techn ique ,  i t  sha l l  b e  performed us ing 
a m in imum of 32 poi nts at  a m in imum of fou r  d ifferent locations (m in imum e ight  poi nts per  location )  through the 
length of  the bore .  Two of  the locat ions shou ld be as c lose as poss ib le to the large end bore and the smal l  end 
bore .  

8.6.2.4.2.2 I f a scan n ing  method is  used , a m i n imum o f  1 440 deg rees (four  sweeps) from the  large end  bore to 
the smal l  end bore th rough the length of the hub  replaces the 32 poi nts in 8 .6 .2 .4 .2 . 1 .  Un less otherwise specified 
for keyless hubs ,  the taper sha l l  not exceed +/- 0 .000 1 m m/mm (0 .00 1 2  i n ./ft) taper on d iameter, or an average 
inc l uded angular deviation of 20 seconds and the profi le  of the surface or cone sha l l  not exceed 0 .02 mm (0 .0008 
i n . ) .  Un less otherwise specified for tapered hubs with keyways , the taper sha l l  not exceed +/- 0 .000 1 2  m m/mm 
(0 .00 1 4  i n ./ft) taper on d iameter, or  an average i nc luded angular deviation of 24 seconds and the profi le  of the 
su rface or cone shal l  not exceed 0 .024 mm (0 .00096 i n . )  before cutti ng keyways. 

8.6.2.5 The des ign of the tapered-bore hub shal l provide for a shaft-end retai n i ng  nut or  p late , i nc lud i ng  the 
necessary wrench clearance . The d i rection  of the th read on the retai n i ng  nut shal l  be such that rotat ion of the 
coupl i ng  hub re lative to the shaft (attr ibutable to s l ippage u nder load) forces the hub more t ig htly on  the taper. 

8.6.3 Add it ional Requ i rements for Keyed H u bs 

8.6.3.1 • The purchaser shal l  specify the number and configuration of the keyways . 

8.6.3.2 Keys, keyways , and i nspect ion methods shal l  conform to ANS I/AG MA 9002-C 1 4  or ANS I/AG MA 9 1 1 2-
8 1 5 .  

8.6.3.3 The bottom corners o f  a l l  keyways sha l l  be  rad iused with a smooth transit ion from the  keyway wal ls .  
Corner  rad i i  sha l l  conform to ANS I/AG MA 9002-C 1 4  o r  ANS l/AG MA 9 1 1 2-8 1 5 . 

8.6.3.4 Keyed coup l ing hubs sha l l  have a sufficient number of th readed pu l ler  ho les so that the hub  can be 
removed if fitted with the proper i nterference or advancement. Pu l le r  ho les for bores that are less than 64 m m  
(2 1 /2 i n . )  sha l l  have a m i n i m u m  nomi nal d iameter o f  6 mm ( 1 /4 i n ) .  Pu l le r  holes for bores that are g reater than 
or equal to 64 mm (2 1 /2 i n . )  sha l l  have a m i n imum nomi nal d iameter of 1 0  mm (3/8 i n . ) .  Pu l le r  holes shal l  have 
standard coarse threads .  

8.6.3.5 The key(s) i n  the shaft for the keyed hub  shou ld completely fi l l  the keyways of both the shaft and the 
coup l ing hub to avoid balancing errors or effects . The key(s) shou ld not overhang the end of the shaft. Stepped , 
fu l ly  crowned keys shou ld be used if the key extends past the end of the hub .  Alternative key(s) shou ld be 
approved by the pu rchaser. 

NOTE Typical ly, service keys are suppl ied by the equ ipment vendor and not the coup l i ng  vendor. 

8.6.4 Alternate Hub  Design 

Alternative coup l i ng-to-shaft junctu re methods (provid ing  an interference fit) other than keyed or hydrau l ica l ly  fitted 
hubs may be proposed as an alternative , as determined by the pu rchaser, provided such methods comply with 
all the requ i rements of this docu ment ,  i nc lud i ng  but not l im ited to torque transmiss ion and balance requ i rements. 
Any except ions shal l  be approved by the pu rchaser. 

8.7 • Id l ing Adapter (Solo Plate) 

If uncoup led operation is specified and the coup l i ng  has floati ng  components when the cou p l ing spacer is  
removed , the vendor shal l  supply an id l ing adapter for d rive end coup l i ng .  The id l ing adapter shal l  center and 
maintai n the balance of the coupl i ng .  

NOTE A n  id l i ng  adapter (solo plate) does not fu lfi l l  t h e  funct ion o f  a moment s imu lator. A n  id l i ng  adapter (solo plate) can 
be des igned to also serve as a moment s imu lator. 
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8.8 Moment S imulator 

8.8.1 • If specified , a moment s imu lator sha l l  be supp l ied .  The purchaser sha l l  provide the vendor with the 
measurement of the d istance from the end of the shaft to the centerl i ne  of the adjacent beari ng .  This moment 
s imu lator sha l l  not differ from the contract coup l i ng  overhung  moment by more than +/- 1 0% .  

NOTE A moment s imu lator can be designed to also serve as a solo p late . 

8.8.2 If a moment s imu lator is specified i n  8 .8 . 1 ,  with the purchaser's approval a "dummy hub" may be used to 
fu nct ion as a moment s imu lator i nstead of us ing the job hub  along with an addit ional component .  

8.9 Component Fit Tolerances and Potential Unbalance Calcu lations 

8.9.1 Except for non meta l l ic  i nsu lati ng parts (see 8 . 1 1  ) ,  components of coup l i ngs operati ng at speeds g reater 
than 1 800 rev/min sha l l  be centered by means of p i loted or rabbeted fits . 

8.9.1 . 1  The eccentricity of these fits sha l l  not exceed 0 .00008 m m/mm (0 .00008 i n .fi n . )  of d iameter TI R or 0 .0 1 3 
mm (0 .0005 i n . )  T IR ,  whichever is g reater. 

8.9. 1 .2 Fits that t ig hten u nder centr i fugal load ing  are preferred . 

8.9. 1 .3 The fit sha l l  range from a loose fit of 0 .025 m m  (0 .00 1 i n . )  to an interference fit, with the actua l  fit 
determi ned by balanci ng requ i rements . 

8.9. 1 .4 For coup l ings operati ng at 1 800 rev/m in  or less,  fits are on ly  requ i red if needed to meet the balance 
to lerance . 

8.9.2 The face runout of mati ng  faces (except for flex ib le e lements and nonmeta l l i c  insu lati ng  parts) sha l l  not 
exceed 0 .00008 mm/mm (0 .00008 i n .fi n . )  of d iameter T I R or 0 .025 mm (0 .001  i n . )  T IR ,  whichever is g reater. 
For coup l i ngs operati ng at 1 800 rev/m i n  or  less,  face runout to lerances are on ly  requ i red if needed to meet the 
balance to lerance . 

8.9.3 • If specified , the coup l ing vendor sha l l  perform ca lcu lations to verify the potent ia l  unbalance of the 
complete coup l i ng ,  i n  the p lane of the center of mass of each half coup l i ng .  The calcu lat ion shal l  be for the 
coup l ing specified . 

NOTE An example of a potent ial  unbalance calcu lation  is g iven i n  Annex G .  

8.9.3.1 The potential u nbalance shal l  not exceed ANS l/AGMA 9000-C90 , class 9 ,  potential mass center 
d isp lacement of 0 .05 mm (0.002 i n . ) ,  for coup l i ngs operati ng at speeds 1 800 rev/mi n  or  less. 

8.9.3.2 For coupl i ngs  operat ing at speeds g reater than 1 800 rev/mi n  up  to 5000 rev/m i n ,  the potential unbalance 
shal l  not exceed ANS I/AG MA 9000-C90 , c lass 1 0 , potential mass center d isp lacement of 0 .027 mm (0 .001  i n . ) .  

8.9.3.3 For coup l i ngs operati ng at speeds g reater than 5000 rev/mi n ,  the potential unbalance shal l  not exceed 
ANS l/AG MA 9000-C90 , c lass 1 1 ,  potential mass center d isplacement of 0 . 0 1 3 mm (0.0005 i n . ) .  

8.9.3.4 The center of mass is  the location  at which the mass of the half coupl i ng  can be considered to be 
concentrated , and is  normal ly referenced from the equ ipment shaft end ,  with a posit ive locat ion bei ng  beyond 
the shaft end and a negative location  bei ng with i n  the shaft . 

8.9.4 If a potentia l  unbalance ca lcu lat ion has been specified and performed i n  accordance with 8 .9 . 3 ,  the 
reg isters and the fits that locate components with respect to each other can requ i re g reater accuracy than the 
requ i rements of 8 .9 . 1 or  8 .9 .2 .  
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8.1 0 Fasteners (Including Studs) 

8 .1 0.1  Fasteners for a l l  p i loted flanges,  inc lud ing i ntegra l  flanges,  and customer- interface flanges sha l l  have a 
d iametrical c learance of not greater than 0 . 1 3  m m  (0 .005 i n . )  i n  the ho les of one flange .  Where the bolts are 
th readed i nto one flange ,  th is  requ i rement does not apply. The ho le location sha l l  a l low the balance requ i rements 
to be met. 

8.1 0.2 For coup l i ngs that operate at 1 800 rev/mi n  or  less, the location  and the clearance between the bolt and 
the ho le shal l  be such that the balance requ i rements can be satisfied . 

8.1 0.3 Metal l ic ,  deformed-th read , self- locki ng fasteners shal l  be used . Caste l lated lock nuts are not acceptable .  
Lock washers shal l  not be  used . 

8.1 0.4 The coup l i ng  vendor shal l  recommend the i nterval of the replacement of fasteners.  

8.1 0.5 The threads of the fasteners shal l  comply with ISO 262, c lass 1 ,  or ANS l/ASM E  8 1  . 1 . The qual ity of the 
nuts shal l  be at least equal to that of the bolts or  studs .  

8.1 0.6 The coup l i ng  vendor shal l  specify the requ i red bo l t  torque or  tens i le  load and shal l  state whether th is 
torque is  for d ry or lubricated to rqu i ng .  

8.1 0.7 Fasteners sha l l  be  he ld  with i n  tolerances,  on both d imensions and  mass, sufficient to  perm it i nterchange 
with i n  the same set of fastener or substitution of a spare set of fasteners without affect ing the coup l i ng  i ntegrity 
or resu lti ng i n  the balance be ing  outside the prescribed l im its . See 9 .3 .4 .  

8.1 0.8 A min imum of  10  % ,  a m in imum quantity of  two spare coup l ing fasteners for insta l lat ion sha l l  be  supp l ied 
with each coup l i ng  and each spare set of coup l i ng  fasteners .  

NOTE 1 Coup l ings are weight sens itive and  replacement o f  ind iv idual  fasteners versus a matched set can cause a coup l i ng  
balance issue.  

NOTE 2 A complete set of spare nuts to maintai n the requ i red prevai l i ng  torque requ i rement can be considered. 

NOTE 3 A complete set of matched fasteners to faci l itate repeated assembly and d isassembly can be considered. 

8 . 1 1  • Electrical Insu lation 

I f  specified ,  the coup l ing sha l l  be electrica l ly  insu lated to prevent the flow of electrical cu rrent from one shaft to 
the other  through the coupl i ng .  Any non meta l l ic  i nsu lati ng parts are exempt from the requ i rements of 8 .9 . 1 and 
8 .9 .2 .  

NOTE E lectrical i nsu lat ion is  normal ly achieved b y  the  i nsert ion o f  insu lati ng  materia l  between the  flanges a n d  around 
the flange bolts ,  i nclud ing  bolt head or nut  faces . 

8.1 2 Dynamics 

8 .1 2.1  The axial natu ral frequency (AN F) of a s ing le  e lement convoluted d iaphrag m coup l i ng  shal l  not occur 
with i n  1 0  % of the specified operati ng  speed range .  The vendor sha l l  identify the AN F i n  the proposal .  

NOTE Mu lti-disc, mu lti-d iaphragm ,  and non-convo luted s ing le-e lement flexib le coup l ings d o  not exh ib it a detrimental 
axial v ibration response.  

8.1 2.2 The lateral natu ral frequency (Ne) of that port ion of the coup l ing between and inc lud ing the f lex e lements, 
assum ing  infi n itely stiff supports , sha l l  be at least two times the h ighest specif ied operati ng  speed for the un iform
tube-equation methodology as specif ied i n  ANS l/AGMA 9004-808 or ANS l/AGMA 9 1 04-A06,  or at least 1 .5 times 
using a more rigorous analysis based on actua l  geometry (for example ,  fi n ite-element analys is) .  The purchaser 
and vendor shal l  agree who shal l  perform these calcu lations and the assumpt ions used . 
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NOTE The actual  lateral frequency of the coup l i ng  is affected by the  stiffness of any flange adapter(s)  and shaft 
extens ion(s) .  The calcu lation to ach ieve th is actual number is complex. 8 . 1 2 .2  establ ishes a default  val ue to use if l ittle e lse 
is known,  such as i n  the proposal stages of a desig n .  

8.1 2.3 The  tors ional  stiffness sha l l  be  determ ined by  taki ng  i nto consideration t he  enti re length o f  the coup l i ng  
between the poi nts where the shafts enter the coup l i ng  hub  on each end ,  i nc lud i ng  a shaft penetrat ion factor of 
1 /3 (or an alternative va lue based on the vendor's test data ) .  The ca lcu lation used to determ ine  tors ional  stiffness 
shal l  conform to ANS I/AG MA 9004-808 or  ANS l/ASME 9 1 04-A06 methods un less a more r igorous method , such 
as fi n ite-element ana lysis or actua l  testi ng ,  is  used . 

NOTE The shaft penetrat ion factor is the port ion of the shaft length with i n  the  confi nes of the coup l i ng  hub  that is ,  for the  
pu rpose of  calcu lat ing tors ional  r ig id i ty, assu med to  be free f rom restraint a t  the  shaft-hub  i nterface. 

8.1 2.4 • If specified , the tors ional  stiffness tolerance range (+/-) sha l l  be ind icated on the coup l ing drawing .  

9 Balance 

9.1 General 

9 .1 . 1  The overa l l  objective of coup l i ng  balance is to provide a coup l i ng  that is desig ned , manufactu red , 
assembled , and balanced such that it can be i nstal led on the d rivi ng and d riven mach i nes and operated with 
mach ine  vibrations with i n  a l lowable l im its . This requ i res that the mach ine shaft end eccentricity shou ld be 
commensurate with the deg ree of balance requ i red on the coup l i ng .  

9.1 .2 The degree o f  balance requ i red fo r  a given coup l i ng  is  a fu nction  o f  the  u nbalance responses o f  the 
coup led mach i nes.  Mach i nes with a high deg ree of sens it ivity to coupl i ng  u nbalance requ i re wel l -balanced 
coup l i ngs; mach i nes with lower sensit ivity requ i re less-precisely balanced coup l i ngs .  This standard provides 
th ree separate balanci ng  methods. Certa in  specific appl ications can requ i re t ighter balanci ng  criteria or methods 
to be specified by the purchaser. 

9.1 ;3 • Coupl i ngs sha l l  be balanced by one of the fol l owing methods, as specified by the purchaser: 

a) Method 1 is  to separate ly balance each major  component or  factory-assembled subassembly. This method 
. · is  the standard for coupl i ngs  operati ng at 1 800 rev/mi n  or less. 

b) • Method 2 is  as Method 1 ,  but with the addit ion of a check balance performed on the completely assembled 
coup l i ng .  Th is method is the standard for coup l ings operati ng  above 1 800 rev/mi n ,  with options as specified . 

c) Method 3 is  an optiona l  method for coup l ings operati ng  above 1 800 rev/mi n ,  with options as specified ,  and 
is  based on the balanci ng of the completely assembled coup l i ng  as an entity. 

Table 1 identifies the paragraphs pertinent to each balanc ing method . 

Table 1 -Summary of Balancing Methods 

Operation 
Reference 

Method 1 •  Method 2• Method a• 
Su bsection 

Component balance 9 .3 .5  R R R 

Assembly check balance 9 .3 .6  N/A R N/A 

Assembly balance 9 .3 .7  N/A N/A R 

Res idua l  unbalance verification  9 .3 .8  N/A IS  IS  

Repeatabi l ity check 9 .3 .9  N/A IS  IS  

Component i nterchangeabi l ity check 9 .3 . 1 0 N/A IS  N/A 
a Meaning of abbreviations:  R, requ i red ; N/A, not appl icable ;  IS ,  if specified . 
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9.2 Balancing Methods 

9.2.1 Method 1 -Component Balance 

Al l  components shal l be i nd iv idual ly balanced to the l im its stated and the techn ique described in 9 .3 .5 .  

Th is  method is  i l l ustrated i n  F igu re 2 .  

Start 

,, 

M an ufactu re and balance 
components and  su b-

assembl i es to the l i m its i n  I 9 . 3 . 5  I f  specified 
i 

Ca lcu late the potenti a l  
u n ba lance i n  accordance 

with 8. 9 . 3  

� I 
,, 

Report data to 
purchaser 

,, 

F i n ish  

Figure 2-Component Balance Procedure 

9.2.2 Method 2-Component Balance with Assembly Check Balance 

9.2.2.1 • Al l components sha l l  be manufactu red and balanced as for Method 1 to ach ieve the requ i red level of 
potential unbalance . The coup l i ng  shal l  then be assembled , and the balance checked as an assembly with the 
l im its stated and the techn ique described i n  9 .3 .6 .  I f  specified ,  the coup l i ng  as mounted on the balance mach ine 
sha l l  have the res idual  unbalance verified as described i n  9 . 3 . 8 .  

9.2.2.2 • If specified ,  the coup l i ng  shal l  be subjected to a repeatab i l ity check as descri bed i n  9 .3 .9 .  

The  procedure for t h i s  method is  i l l ustrated i n  F igu re 3 .  
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Start 

�-- Com ponent ba lance (9 . 3 .5 )  ---------------------� 

Assem bly check ba lance (9 .3 .6 )  

Determ ine  cause and 
correct as necessary 

Fa i l  

Pass 

If specif ied 

Res idua l  u n ba lance 
ver ifi cat ion (9 . 3 . 8 )  

---Pass,---�-Fa i l  

If specif ied 

Repeatab i l ity check 
(9 .3 . 9 )  

---Pass.---�-Fa i l  

If specif ied 

Component 
i nterchangeab i l ity check 

( 9 . 3 . 1 0 ) 

---Pass.---�-Fai l  

F i n ish 

Dete rm ine  cause and 
correct as necessary 

Dete rm ine  cause and 
correct as necessary 

Dete rm ine  cause and 
correct as necessary 

F igure 3-Proced ure for Component Balance with Assembly Check Balance 

9.2.3 Method 3-Component Balance with Assembly Balance 

9.2.3.1 • This balance method requ i res that a l l  components be ind ividua l ly  balanced to the l im its stated us ing 
the techn ique described i n  9 .3 .5 ,  except for  the component  or subassembly that wi l l  have the assembly balance 
correct ion made to i t .  The coup l i ng  shal l  then be assembled and balanced i n  accordance with and to the l im its 
stated in 9 .3 . 7 .  If  specified , the coup l i ng  as mounted on the balance mach ine sha l l  have the res idual  unbalance 
verified as descri bed i n  9 .3 .8 .  
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9.2.3.2 • If specified ,  the coup l i ng  shal l  be subjected to a repeatab i l ity check as descri bed i n  9 . 3 . 9 .  

The  procedure for t h i s  balanci ng method is  i l l ustrated i n  F igu re 4 .  

Start 

C o m ponent ba la nce 

( 9 . 3 . 5 )  

Asse m bly ba la nce 

( 9 . 3 . 7 )  

Ve ndor 

opt ion 

I f  s pecif ied 

Resid u a l  u n ba l a n ce 

verificat ion  ( 9 . 3 . 8 )  

---Pass--�- F a i l  

I f  s pecifi ed 

Repeatab i l ity check 

( 9 . 3 . 9 )  

---Pass--�-Fa i l  

F i n is h  

Determ i n e  cause a nd 

correct as n ecessary 

Determ i n e  cause a nd 

correct as n ecessary 

Figure 4---Procedure for Component Balance with Assembly Balance 

9.3 Balance Criteria 

9.3.1 Balancing Machines 

25 

Balancing sha l l  be performed on balance mach ines that are capable of ach ievi ng  the specified level of res idua l  
unbalance . 

9.3.2 Material Removal 

Material fo r the pu rpose of balanci ng shal l  be removed from low-stress areas of the components . 

9.3.3 Concentricity 

Before balanc ing is started , the mou nti ng su rfaces of the component (the hub bore ,  s leeve p i lot ,  and so forth) 
shal l  be a l ig ned so that the component's geometric center is  concentr ic with the center of rotat ion for balanci ng 
with in  0 .00004 mm/mm of mou nti ng d iameter or  0 .0064 m m  (0 .00025 i n . ) ,  whichever is  g reater. 
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NOTE Determ inat ion of the  geometric center of rotation req u i res that the round ness of the  component be identifi ed .  
Once the  roundness is  identified ,  the  geometric center is  then determined .  T h i s  procedu re differs from a conventiona l  T I R  
read ing i n  that a T I R  read ing  does not d i rectly compensate for roundness variat ions (for example ,  roundness variation  d u e  
t o  jaw squeeze) . 

9.3.4 Fasteners 

Each bolt , each nut, and other s im i lar  components that requ i re removal for normal fie ld d isassembly of the 
coup l ing shal l  be mass balanced ind ividua l ly  to a tota l tolerance of 0.05 % of the component's mass or 0 . 1  g 
(0 .0035 oz) , whichever is g reater. 

9.3.5 Component Balance 

9.3.5.1 Coup l i ng  components shal l  be balanced by rotat ion .  

9.3.5.2 Each component, such as  t he  hubs ,  s leeves,  flexib le e lements , spacers ,  factory-assembled sub
assembl ies ,  adapter p late(s) , i d l i ng  adapter (solo) p late (s) , and moment s imu lators , shal l  be balanced i nd iv idual ly 
(except for the component or  subassembly that is  corrected as described i n  9 .3 .7) .  

9.3.5.3 Component balanced hub(s) shal l  not have addit ional  corrections for any other  balanci ng method . 

9.3.5.4 Al l  mach i n i ng of components , except for keyway(s) , shal l  be completed before balanci ng .  The mach i n i ng  
o f  keyway(s) pr ior to  balancing is  optional . 

9.3.5.5 Two-plane balancing is requ i red for components or sub-assembl ies with a length/d iameter rat io g reater 
than or equal to 1 . 0 .  Where the length/d iameter rat io is less than 1 .0 ,  two-plane balanci ng is preferred but s ing le
p lane balanci ng is  acceptable .  

9.3.5.6 • Each component sha l l  be balanced so that the level of res idua l  unbalance,  U, expressed i n  g ram
m i l l imeters (ou nce-i nches) , fo r each balance plane does not exceed the g reatest of the val ues determined by 
Equat ions (7)  to (9)  or does not exceed 10 % of the a l l owable shaft unbalance at the closest journa l  location 
provided by the purchaser. 

X m Kz U =  ---
N 

Where : 

N 

is a constant, equal to 6350 (4); 

is  a constant, equal to 1 .27 (0 .0008); 

is  a constant, equal to 7.2 (0 . 0 1  ); 

(7) 

(8) 

(9) 

i s  the mass , expressed in ki lograms (pou nds) , of the component apportioned to one or 
the other of the balance planes so that the sum of the masses apport ioned to the two 
planes equals the total mass of the component ;  

is  the maxi mum conti nuous operati ng speed , expressed i n  revolut ions per m inute . 

9.3.5.7 Components such as shaft end nuts or  coup l i ng  hubs may be balanced on a vertical balanc ing mach ine .  

9.3 .6  • Assembly Check Balance 
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Coupl i ngs  balanced in accordance with 9 .2 .2  (component balance with assembly check balance) shal l  be 
assembled ,  the balance verified , and the components sha l l  be matchmarked . The res idua l  unbalance,  U, 
expressed in g ram-m i l l imeters (ounce-i nches) , for the randomly assembled coupl i ng  shal l  not exceed the 
g reatest val ue determi ned by Equations ( 1 0) to ( 1 2) o r  does not exceed the a l lowable shaft u nbalance at the 
closest jou rnal location  provided by the purchaser. 

X m 

N 

X m 

Where : 

is a constant ,  equal to 63 ,500 (40) ; 

is a constant ,  equal to 1 2 . 7 (0 .008) ; 

K7 is a constant ,  equal to 72 (0 .  1 ) .  

( 1 0) 

( 1 1 )  

( 1 2) 

The remai n i ng  variables are the same as for Equations (7) to (9) . Coupl i ngs  that satisfy these criteria shal l be 
match marked.  Coup l i ngs that do not satisfy these crite ria shal l  be i nspected to determ ine  the cause,  which shal l  
be corrected , and the test shal l  be repeated .  Tri m balanc ing the assembly is  not a l lowed . 

9.3.7 Assembly Balance 

9.3.7. 1 Coupl i ngs  balanced in accordance with 9 .2 .3  (component balance with assembly balance) shal l  be 
assembly balanced . 

9.3.7.2 For an assembly balance , coup l i ng  components or sub-assembl ies shal l  be balanced i n  accordance 
with 9 .3 .5 .  

9.3.7.3 The assembled coup l i ng  sha l l  t hen  be matchmarked and  two-plane balanced , with corrections be ing  
made on ly to  the component or subassembly i n  each balance p lane that was not  previously balanced . 

9.3.7.4 • The fina l  res idua l  un balance of the assembled coup l ing in each of the two correction p lanes sha l l  not 
exceed the g reatest val ue determi ned by Equations (7) to (9) or does not exceed the a l lowable shaft unbalance 
at the closest jou rnal locat ion provided by the pu rchaser. 

NOTE Assembly balancing  corrects for overa l l  coup l i ng  unba lance caused by eccentricit ies of the pi lot fits that are used 
to center components dur ing assembly. However, assembly balanci ng can proh ibit the subsequent interchange of dup l icate 
coup l i ng  components and can requ i re that the ent i re coup l i ng  be maintained as a un it ,  except for the bo lts and nuts. 

9.3.7.5 Coup l i ng  hubs that can be operated uncoupled shou ld not be used for corrections du ri ng  the assembly 
balance of the coup l i ng .  

9.3.8 Residual  U nbalance Check 

9.3.8.1 • If specified ,  a res idua l  unbalance check shal l  be performed on the assembled coup l i ng .  

9.3.8.2 The res idual  unbalance check sha l l  be performed per  Annex K after assembly balanc ing or  assembly 
check balanci ng is complete and before the assembled coupl i ng  is  removed from the balanci ng mach ine .  

9.3.9 Repeatabi l ity Check 

9.3.9.1 • I f  specified , the coup l ing shal l  be checked after the assembly ba lance or assembly check ba lance to 
ensure that the assembly balance can be repeated .  

Copyright American Petroleum Institute 



28 API STAN DARD 671 

9.3.9.2 The coup l i ng  sha l l  be d isassembled to the same extent requ i red for normal fie ld d isassembly and 
remounted on the ba lance fixtu re or fixtures . 

9.3.9.3 The unbalance of the reassembled coup l i ng  shal l  then be measu red on the balanci ng mach ine ;  the 
residual unbalance , U, expressed i n  g ram-m i l l imeters (ou nce-i nches) , shal l  not exceed the g reatest val ue 
determi ned by Equations ( 1 0) to ( 1 2) .  

9.3. 1 0 Component Interchangeabi l ity Check 

9.3. 1 0.1  • I f  specified , and where interchangeable spare parts are to be suppl ied with the orig ina l  coupl i ng ,  a 
component i nterchangeab i l ity test shal l  be performed . 

9.3. 1 0.2 After the coup l i ng  has been match marked fo l lowi ng an assembly check balance , it shal l  be d isassembled 
to the same extent requ i red for normal fie ld d isassembly, and a major component ,  to be selected by the purchaser, 
shal l  be substituted and the coup l i ng  reassembled and remounted on the balance mach ine .  

9.3. 1 0.3 The u nbalance of  the coup l i ng  sha l l  then be measu red i n  the same manner and to  the same criter ia 
described i n  9 .3 .9 .  The components shal l  be matchmarked to identify proper position ing  as appl icab le .  

9.3. 1 0.4 A major component sha l l  normal ly  be a rig id  adapter, a flexib le e lement subassembly, a spacer, or a 
center section conta in ing  flex ib le e lements . 

9.3. 1 1  Balance Mandrels 

9.3.1 1 . 1 I f balance mandre ls are used , the mandre l  shal l  have a su rface roughness not exceed ing  0.4 µm ( 1 6 
m icroi nches) arith metic average (Ra) ,  and shal l  exh ib i t  no measu rable eccentricity us ing an i nd icator g raduated 
in 2 .5  µm (0 .0001 i n . )  i ncrements . 

9.3.1 1 .2 Tapered spri ng mandre ls shal l  not be used . 

9.3.1 1 .3 For components i n  which keyways have been mach i ned pr ior to balance , i ns ide crowned half keys or  
an equ ivalent compensati ng moment are requ i red for proper balance , s i nce mandrels are typical ly not  keyed . 

9.3.1 1 .4 The mandrel mass shou ld not exceed 25 % of the mass of the component or assembly be ing balanced . 

9.3.1 1 .5 The interference fit between a component and a mandre l  sha l l  not be less than 0 .05 m m  (0 .002 i n )  or 
one quarter of the design fit between the component and the shaft ,  wh ichever is the lesser. 

9.3. 1 1 .6 With the component mou nted on the mandre l ,  the axial and rad ial  phase re lated ru nout(s) (T I R) shal l  
be recorded and shal l  not exceed 0 .000 1 7 mm/mm (0.002 i n ./ft) of component d iameter. 

The locat ion of th is runout measurement shou ld be at the same p lace as measured dur ing d isassembly and 
reassembly. 

9.4 Trim Balance Holes 

9.4.1 • I f  specified , threaded ho les sha l l  be provided in the coup l i ng  for trim balanci ng .  The trim-balance ho les 
shou ld be capable of correct ing for an unbalance, U, as g iven by Equat ion ( 1 3) :  

U = K6 x m 

Where : 

m 
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( 1 3) 

is the mass , expressed i n  ki lograms (pou nds) , of the component apport ioned to one or  
the other of  the balance p lanes so that the sum of  the masses apportioned to the two 
planes equals the total mass of the component ;  
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K6 is a constant ,  equal to 1 2 . 7 (0 .008) ; 

29 

9.4.2 The number, size , depth ,  and location  of such holes shal l  be ag reed upon by the purchaser and the vendor. 
The opti mum hole locat ion for keyed hubs is genera l ly on the outboard faces of the hubs ,  m idway between the 
inside and outs ide d iameters of the hub barre l .  The optimum location for keyless (hydrau l ica l ly  fitted) hubs is  
genera l ly  on the coup l i ng  flanges,  between the bo l t  ho les of the flange .  

NOTE 1 Because of  eccentricity of the shaft end or  i ncompletely fi l l ed keyways, tri m balancing the  rotor after the  coup l i ng  
hub  has been mou nted can be advisable .  Th is practice normal ly precludes movi ng the hub  to  another  rotor, un less balance 
is ach ieved by us ing balance holes as described in 9 .4 . 1 . 

NOTE 2 If balance holes are used, the hub  can always be returned to its or ig i nal state of balance by removing the we ig hts 
inserted i nto the holes.  

1 0  Materials 

1 0. 1  Materia ls of  construction sha l l  be the manufacturer 's standard for the specified operati ng conditions ,  except 
as requ i red or proh ibited by the purchaser or by th is  standard . 

1 0.2 The mater ia ls of construct ion of a l l  major  components shal l  be clearly stated i n  the vendor's proposal . 
Materia ls sha l l  be identified by reference to appl icable standards,  inc lud ing the materia l  g rade.  If no such 
designation is  ava i lab le ,  the vendor's materia l  specification-givi ng  physical properties ,  chemical composition ,  
and  test requ i rements-shal l  be i ncl uded i n  the  proposal .  

1 0.3 • The purchaser sha l l  specify any corrosive agents present i n  the environment ,  inc lud ing constituents that 
can cause stress corrosion cracki ng .  

NOTE Experience shows that mar ine atmospheres are located with in  25  m i les (40 km)  o f  t he  coastl i ne .  Th i s  l im it can 
vary depend ing on topog raphy, prevai l i ng  wind d i rection ,  and potent ial ch loride exposu re .  Other  sou rces of ch lorides shou ld 
be considered,  such as de- ic i ng salts and coo l ing  tower vapor. 

1 0.4 • If a coup l i ng  operation i n  a corrosive environment is specified , e ither o i l  m ist ,  a su itab le coati ng ,  or an 
i nert gas purge can be requ i red . The vendor shal l  advise the purchaser if material l im itations demand such 
protect ion for the coup l i ng .  

1 0.5 Flexib le e lements sha l l  be  of  corrosion-resistant materia l .  I f  approved by  the  purchaser, flexib le e lements 
may be su itably coated to res ist corros ion .  The type of coati ng and its method of appl ication shal l  be described 
by the vendor. 

1 0.6 • If specified ,  a l l  parts not covered by 1 0 .5  sha l l  be made from corros ion-resistant materia l  or su itably 
coated . 

1 0.7 Al l  fasteners shal l  be of heat-treated stee l ,  5 1 0 M Pa (74 KS I )  proof strength (for example ,  SAE J 429 :20 1 3 ,  
G rade 5) or  stronger. If plated fasteners are used , they shal l  be  treated properly to  avoid cracki ng caused by 
hyd rogen embrittlement.  

1 1  Accessories 

1 1 . 1 Coupl ing Guards 

Coupl i ng  guards shal l  comply with the requ i rements of Annex H .  

1 1 .2 Special Tools 

1 1 .2.1 • The purchaser sha l l  specify who is to supply the necessary pumps ,  hoses, fitti ngs ,  pressure gauges,  
and other equ ipment requ i red for the insta l lat ion and removal of hydrau l ica l ly  fitted coup l ing hubs.  
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1 1 .2.2 The vendor shal l  supply a l l  special tools (tools that are not commercia l ly avai lable catalog items) requ i red 
for assembly and d isassembly of the coup l i ng ,  i nc lud i ng  jackscrews and other devices requ i red to separate 
closely p i loted parts . Al l special too l i ng  (as practica l )  is to be identified with a un ique number on a non-crit ical 
area of the tool (or with an austen it ic sta in less stee l  tag ) .  A b i l l  of material identifyi ng each un ique nu mber for the 
special tool i ng  shal l  be provided , i nc lud ing a picture or sketch of each too l .  

1 1 .2.3 • I f  specified b y  the purchaser, a two-piece stop-ri ng  or an  a lternative device sha l l  b e  provided t o  locate 
the advance (draw) of the hydrau l ical ly fitted coup l i ng  hub  during  insta l lation .  The device sha l l  be designed to be 
removable after the coup l i ng  is  properly i n  place , whether i nsta l l ed in the shop or the fie ld .  

1 1 .2.4 • If specified by the purchaser, the vendor sha l l  provide a pu l ler  for keyed coup l ing hubs .  

1 1 .2.5 • I f  specified ,  the vendor sha l l  supply a matched set  of  ri ng-and-pl ug  gauges for each shaft-end taper and 
sha l l  meet the fo l lowi ng requ i rements. 

a) hard ness of the material of the gauge shal l  be g reater than that of the shaft or  coup l i ng  and not less than 45 
H RC ,  

b) verified with the mach i nery vendor's master ri ng and master plug gauges,  

c)  roundness, surface fin ish and contact requ i rements of th is standard for coup l i ng  tapers ,  

d) length of the ri ng -and-p lug gauge shal l  at least be equal to the length of the coup l i ng  hub  p lus the advancement 
d istance . 

e) too ls shal l overlap the taper  at each end ,  

f) equ ipment d rawi ngs shal l  be reviewed for poss ib le i n terference , 

g)  gauges shal l  be marked "Gauge" i n  a non-crit ical location ,  

h )  storage preservat ion o f  these gauges shal l  satisfy t he  requ i rements o f  1 2 .5 .4 ,  

i )  "do  not  lap  with th is gauge" word ing  permanently stenc i led i n  a non-crit ical location .  

NOTE This gauge set is i ntended t o  become the master gauge set for the owner for use i n  inspect ion o f  both shaft and 
coup l i ng  taper. 

1 1 .2.6 • If specified , the vendor sha l l  supply a set of lappi ng  too ls in compl iance with the fol l owing .  

a) Be softer than the shaft and hub .  

b )  Overlap the  taper a t  each end by  a m in imum of  1 2  m m  (0 .5 i n . ) .  

c) Equ ipment d rawings shal l  be reviewed for poss ib le i n terference . 

d) Mark "Lapp ing Too l "  i n  a non-crit ical location .  

e) Storage preservat ion of these too ls shal l satisfy the requ i rements of 1 2 .5 .4 .  

1 1 .3 Torque Measuring System(s) 

1 1 .3.1  • I f  specified , a torque  measuri ng  system sha l l  be included . Deta i ls  of the torque  measuri ng  system are 
to be determi ned us ing An nex L .  

1 1 .3.2 • The purchaser may specify the suppl ier  for the specified torque  measuri ng  system(s) .  
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1 1 .3.3 The purchaser and the torque measuri ng  system vendor shal l coord inate to i nteg rate the torque measuring  
system with the mach ine i nterface or  coup l i ng  guard . 

1 1 .3.4 The torque  measur ing system(s)  sha l l  meet the requ i rements identified i n  Annex L 

1 1 .3.5 • For tra ins with mu lti p le coup l ings ,  the location  of the coup l i ng(s)  for the torque  measur ing system(s)  
sha l l  be specified .  

1 1 .3.6 • If specified ,  the  torque measur ing system sha l l  be capable of  measur ing the  cyc l ic  torque (tors iona l ) .  

1 1 .3.7 • If specified ,  the torque measur ing system sha l l  be incorporated i nto the safety tri p system .  

NOTE Typical ly, torque measur ing systems are condition-mon itor ing systems,  and addit ional i nstrumentat ion and des ign 
may be requ i red to meet the des i red safety tr ip system requ i rements . 

1 1 .3.8 The purchaser and the torque measur ing system vendor shal l  coord inate the tors ional data, sample rate , 
and the accu racy requ i red . 

1 2  Man ufactur ing Qual ity, Inspect ion,  Test i n g ,  and Preparation for Shi pment 

1 2. 1  Manufacturing Qual ity 

1 2. 1 . 1  The purchaser's representative shal l  have access to the vendor 's qual ity prog ram for review. Vendor 
processes that ensure qual ity that may be reviewed may i nc lude :  

a)  receiv ing and i nspections ; 

b) mechan ical testi ng ; 

c) cal ibration  of equ ipment and too ls ;  

d )  certificat ion of  operators ; 

e) corrective actions ;  

f) process for non-conforming parts . 

1 2. 1 .2 Repai r of defects by weld i ng  or p lati ng i n  the torque-transm itti ng  path shal l  not be u ndertaken without 
written authorization from the purchaser. Repa i r  of other  defects that do not affect the performance ,  rel iab i l ity, or  
safety of the coupl i ng  may be made at the d iscret ion of the vendor. 

1 2. 1 .3 Parts of dup l icate coup l i ngs ,  except for mesh ing  gear components, shal l  be manufactu red with in  to lerances 
that perm it i nterchangeabi l ity or replacement of parts in the fie ld with m i n ima l  fitti ng ;  however, the assembly can 
requ i re rebalanci ng after i nterchange of component parts. 

1 2. 1 .4 The vendor shal l  remove a l l  sharp edges of parts and components , with the except ion of the threads .  

1 2. 1 .5 Manufactu rer's markings ,  such as identification or matchmarki ng ,  sha l l  be on a low-stress area that  does 
not affect the performance or i ntegrity of the coupl i ng .  

1 2.2 Inspection and  Testing 

1 2.2.1 • The purchaser sha l l  specify the extent of  partici pation in  the i nspection and testi ng .  

1 2.2.2 After advance notification to  t he  vendor, t he  purchaser's representative sha l l  have entry to  a l l  vendor and 
sub-vendor p lants where manufactu ri ng ,  testi ng ,  or  i nspection  of the equ ipment is  in progress. 
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1 2.2.3 The vendor sha l l  notify sub-vendors of the pu rchaser's i nspect ion and test ing requ i rements. 

1 2.2.4 I f  shop i nspection and testi ng  have been specified ,  the purchaser and the vendor  shal l  coord i nate 
manufactu ri ng hold poi nts and inspector vis its. 

1 2.2.5 Un less otherwise specified , the vendor shal l  notify the purchaser not less than f ive working  days before 
the date of any observed or witnessed testi ng . 

1 2.2.5.1 For an observed inspection or test, the purchaser is notified of the tim ing  of the i nspection or test and 
the i nspection  or  test is  performed as schedu led if the purchaser or  the i r  representative is  not present. 

1 2.2.5.2 For a witnessed i nspection or test, the purchaser is  notified of the tim ing  of the i nspection or test and a 
hold is p laced on the i nspection  or test u nt i l  the purchaser or the i r  representative is i n  attendance. 

1 2.2.6 Equ ipment,  materia ls ,  and uti l it ies for the specified inspections and tests shal l  be provided by the vendor. 

1 2.3 Inspection 

1 2.3.1 I t is  the vendor 's respons ib i l ity to determ ine  what tests and i nspect ion procedu res,  i n  addit ion to any 
specified i n  th is standard or by the purchaser, are necessary to ensure that materia ls and fin ished components 
are satisfactory for the service. S ince the specification for the actua l  component be ing inspected depends on 
meta l l u rgy, component configuration ,  and method of manufacture, specific procedures and acceptance standards 
for the appl ication  shou ld be covered by written documents , developed by the manufacturer for the specific 
app l ication .  

NOTE Standard tests and i nspect ion techn iques typical ly apply t o  a g reat variety o f  s izes, shapes, mater ia ls ,  and widely 
vary ing examinat ion requ i rements. 

1 2.3.2 The vendor sha l l  keep the fol l owing data ava i lab le for at least five years for examination or reproduction 
by the purchaser or  the i r  representative upon request: 

a)  certification of materia ls-at a m i n imum ,  mi l l  test reports for a l l  torque-transmitti ng  components ;  

b )  resu lts of  non-destructive tests ; 

c) resu lts of documented tests and inspections ,  inc lud ing fu l ly  identified records of a l l  heat treatment (such as 
hardness verification)  and rad iography; 

d) balance data i n  accordance with Sect ion 9 .  

1 2.3.3 The vendor sha l l  keep data suffic ient to enable the reproduction of a functiona l ly  equ iva lent coup l i ng  
avai lable for  at  least 20 years .  These data shou ld  i nc lude a general arrangement d rawi ng ,  parts l i st ,  material 
specification l i st ,  and appl ication data . 

1 2.3.4 After fi na l  mach i n i ng ,  a l l  meta l l i c  torque-transmitti ng  components , bolts , and other major parts , with the 
exception  of mu lt ip le-membrane d iaphragms and d iscs, manufactured from cold ro l led strip shal l  be i nspected 
by wet magnetic-partic le ,  fl uorescent, or dye-penetrant m ethods. I nd ications of cracks or other i nj u rious defects 
sha l l  be the basis for rejection of the affected part. Certification of conformance is requ i red . 

1 2.3.5 Al l welds sha l l  receive 1 00 % surface and subsurface inspection after fi na l  treatment. Magnetic-part ic le or 
dye-penetrant methods shal l  be used for su rface i nspecti on .  U ltrason ic  o r  rad iographic methods shal l  be used 
for subsurface i nspection .  Al l  weld- i nspection  procedu res shal l be ag reed by the purchaser and the vendor. 

1 2.3.6 • If specified , the purchaser's representative, the vendor's representative , or both , sha l l  ind icate 
compl iance in accordance with an i nspector's checkl ist such as that provided in Annex M by i n it ial i ng ,  dati ng ,  
and  submitti ng t he  completed checkl ist to  t he  purchaser before sh ipment .  
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1 2.3.7 Periodic testi ng of the mechan ical propert ies (such as u lti mate tens i le  strength , y ie ld strength , percentage 
e longation ,  and percentage area reduct ion) of sample materials after heat treatment shal l  be performed at least 
twice annual ly, and the resu l ts sha l l  be documented . Un less otherwise specified , testing  of these mechan ica l  
property requ i rements shal l  be per the vendor 's standard requ i rements based on i nternat ional standards .  

1 2.4 Testing 

1 2.4.1 • If specified ,  coup l ings identified i n  8 . 1 2 . 1  sha l l  be tested to verify the pred icted axia l  natu ra l  frequency. 
The test techn ique shal l  be ag reed by the purchaser and the vendor. 

1 2.4.2 The purchaser's acceptance of shop tests does not constitute a waiver of the requ i rement to meet fie ld
performance standards under specified operating  conditions ,  and inspection by the purchaser does not rel ieve 
the vendor of respons ib i l i t ies. 

1 2.5 Preparation for Shipment 

1 2.5.1 Before assembly and sh ipment ,  a l l  su rfaces of the coup l i ng  shal l  be cleaned and coated to prevent 
corros ion .  Adequate i nstruct ions sha l l  be provided for the removal of any temporary protective coati ng appl ied 
to the coup l i ng  components and any other preparat ion for operation .  Any temporary protective coat ing that is  
appl ied to the bore of the hub  shal l  have a tag i nd icat ing i ts existence and the recommended method of removal . 

1 2.5.2 • The purchaser sha l l  specify the expected storage time  and whether the storage location is to be i ndoors 
or outdoors . 

1 2.5.3 • The purchaser sha l l  specify whether the packag ing  to be provided is for domestic or export sh ippi ng .  

1 2.5.4 Packag ing  shal l  be  adequate to  prevent mechan ical and  corrosion damage du r i ng  normal sh ipment and 
for the duration of the specified storage time .  

'1 2.5.5 • Each coup l ing sha l l  be properly identified by an item number and seria l  number stamped or etched 
on the coup l i ng  assembly (see 1 2 . 1 .5 ) .  The conta iner  sha l l  be marked with the i nformation specified by the 
pu rchaser. 

,1 2.5.6 The vendor sha l l  i nscribe a serial nu mber un ique to the coup l i ng  on a l l  of the coup l i ng  major  separable 
parts . 

11 2.5.7 The vendor sha l l  i nscri be the recommended bolt torques on each flange .  

1 2.5.8 • I f  specified , the purchaser may requ i re the vendor to inscri be addit ional  identifyi ng  marki ngs ;  e . g . ,  
marki ngs t o  i nd icate equ ipment trai n or location  o f  the coup l i ng  with in  the trai n .  

1 2.5.9 A l l  special too l i ng  provided i n  1 1 .2 shal l  b e  cleaned and coated t o  prevent corrosion .  Adequate i nstructions 
shal l  be provided for  the removal of  any temporary protective coati ng appl ied to the coup l i ng  components and 
any other  preparat ion for  operation .  Any temporary protective coat ing that is  appl ied to the bore of  the hub  sha l l  
have a tag i nd icat ing i ts  existence and the recommended method of  removal .  

1 3  Vendor's Data 

1 3. 1  General 

1 3. 1 . 1  The purchaser may specify the content of proposals ,  meeti ng frequency, and vendor data content/format 
identified i n  Annex 0.  Annex 0 provides a genera l  outl i ne  of i nformation that potentia l ly  may be requested by the 
pu rchaser. 

1 3. 1 .2 • If specified ,  the i nformation specified in Annex 0 sha l l  be provided. 
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Datasheets i n  S I  U n its (3 Pages) 

Page 1 ---
Job N o .  Item N o .  

Purchase order N o .  Date 

C O U P L I N G  DATASH E ET I nqu iry N o .  By 

API 671 5th Edit ion Revision Date 

SI units 

1 Note: information to be completed 0 by Purchaser LJ by Coupl ing man ufacturer 

2 Applicable to :  0 Proposal 0 Purchase 0 As bui lt  

3 0 O\Mler: N o .  requ ired 

4 Site: Service: 

5 0 Driver: Type Man ufacturer M odel 

6 Nameplate power (kW) Service factor Serial N o .  Tag .  N o .  
) ---- ---

7 Driven unit :  Man ufacturer M odel 

8 Nameplate power (kW) Serial N o .  Tag .  N o .  

9 Coupl ing type:  0 Flexible element 0 Gear 0 Quil l  shaft 0 Torsional  Damp/Resil ient 0 Other 

10 D Man ufactu rer: Model Size Drawing N u mber 

1 1  0 C ON DITIONS C ONSIDERED FOR COUPLING SELECTION 

1 2  Conditions 1 J  

1 4  Steady state (normal) (6.6a) 

15 Max driv er power (3 . 1 .30 & 6.6b) 

1 6  Rated (6.7) 

17 Maximum tra n s ient (5 . 2  & 6 . 2p) 

18 Trip con dition (6. 21) 

1 9  Contin uous cycl ic  (5.2 & 6.2p) 

20 Min imum operating speed (3 . 1 .32 & 6.2e) 

2 1  Maxim ium conti n u o u s  speed (3 . 1 .29 & 6 . 21) 

22 Othec 

Torque 
IN-m l 

::::>-< 
>< 

23 O Frequency of transi ents (events�i me) (6.2.p & 7.4.3)  

24 0 N u mber of starts (6 . 1 2) 

Speed 
r/min 

0 --- 0 

I RATI NGS 

Torqu e Speed 
IN-ml r/min 

Steady state (normal) (6.6a) 

Max driv er pwr (3.1 .30 & 6.6b) 

Rated (6.7) 

Peak (7.3) 

Momentary (7.3) 

Shaft j u n cture driv ing ( 6 . 1 4 )  
S h a ft  j u n cture driven (6 . 1 4) 

N on-syn chronous excit ing frequency (8. 1 2 . 1 )  

Period o f  U n i nterru pted Operation (5 .2 . 1 ) 

25 0 Min imum required coupl ing service factor (6.9) Based on either: 0 Normal (6.6a) 0 Max Driv er Power (6.6b) ----
26 D As designed coupl ing s erv ice factor (6.9) (Based on purchaser's selection ) 

27 0 Cyclic torque rating (7.4.3) 0 Coupli n g  to shaft juncture (6 . 1 2) 

28 0 Allowable shaft u n balance (9 .3 .5 .6 ,  9 .3 .6 or 9.3.7.4) 0 Future Conditions (5.3) 

29 O Ambient temperatu re (6. 2k) (" F) Maximum Min imum 

30 Environment ( 1 0.3) ( 1 0 .4) 0 Hydrogen ch loride 0 H ydrogen sul1ide 

3 1  LUBRICATION 

32 0 C ontin u o u s  (C.3 .9 & C . 3 . 1 0) 0 Batch (C.3.9) 0 Non- lubricated O Oil Spray (8 . 1 .6) 

33 0 Viscocity (SS U )  @ ' C  0 Fi ltration (µm) ----
34 0 Pressure (kPa) 0 Temperature ('C) D Flow (l/s) 

35 COUPLING DATA 

36 0 Shaft separation ( including thermal growth s),  D BS E  (mm): 

37 @ Ambient temperature In n ormal operation @ maxim u m  transient ----

0 Oth er: 

0 
0 

of 3 ----

Service Factor 
(using 7 . 1 )  

_:::::-c::::::_ 

___....___ 

R ated (6.7) 

Oth er (6 . 1 0) 

38 0 M otor float (mm.) 0 Limited end float (mm.) (C .3 . 1 )  0 Spacer/n on-spacer (B .2 . 1 1 )  -----
39 0 Load transmission to contn ue after fl ex-element fai lure (8 . 1 .6) 0 El ectrically insu lated (8 . 1 1 )  

40 0 M a ri n e  type requ i red (C .3.3) 0 Flex-h u b  type required (C.3.3) 0 Torsional damping ( B .2.6) 0 En gagement ( B .2 . 1 0) -- ·--
4 1  0 Requ ired misal ign ment & displacement capabil ity (6.2 ,  6 .3 ,  6 .4 & D.2 .2)  O Restricti ons of elastomer in shear (B .2 .7) ------· 
42 Steady state: Angular (DEG.) Parallel  offset (i n .) Axial ( in . )  0 Material s  ( B .4 . 1 ) ---- ---- --
43 Transient:  Angular (DEG.) Paral lel  offset (i n .) Axial ( in . )  0 Life exp ( B .5.3) ---- --
44 0 M axi m i u m  al lowable misal ignment (0.3.2 .2 .p)  

45 Steady state: Angular (DEG.)  Paral le l  offset (mm) Axial  (mm) Tran sient axi al  (mm) ---- ---- ----
46 Transient:  Angular (DEG.)  Parallel offset (mm) Axial (mm) Transient axi al  (mm) 

47 0 Component balance (9 . 2 . 1 ) 
---- 0 Component balance with assem bly check balance (9.2 . 1  & � 

----
Q!: 

48 Q!: 0 Component balance with assembly balance (9 .2 .3 & 9 . 3 .7) 0 Potentia l  unbalance calc.  Required 

49 0 Residual u n balance check of assembled coupl ing (9.3.8) 0 Balance repeatabi lity check (9.3.9) 

50 0 M aximum al lowable shaft u n balance (g · mm )  (9 . 3 .5 .6 ,  9 .3 .6  & 9 . 3 .7.4) Driv er end Driven end 

5 1  D M axi mum al lowable residual  unbalance (g ·mm) (9.3.6 & 9.3.7) Driv er end Driven end ---
52 0 M aximum actu al residu al u n balance (g· mm) (An n ex G) Driv er end Driven end ---
53 0 Torsiona l  stiffn ess (N ·m/rad) (0 .3 .2 .2 .j) 

54 0 M oment of inertia (kg · m2) (0.3 .2 .2 . i )  Driver  end Driven end 

55 D Spacer l ateral n atural freq. (8 . 1 2 . 2  & 0.3 .2 .2 .k) 

56 D Torque capac ity of h u b/shaft interface for keyless fits (N · m) (0.3 .2 .2 .s)  

57 0 List required of similar coupl ings (0.2.3 .2 .m) 

Copyright American Petroleum Institute 
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API STAN DARD 671 

Page 2 of 3 --- ---
Job No.  I tem No.  

COU P LI NG DATAS H E ET Purchase order No.  Date 

API 671 5th Ed it ion Inquiry No.  by 

SI u n its Revision Date 

1 COUPLING DATA (Continued) 

2 Flexib le-el ement coupl ing : 

3 D ! init ial deflection ( m m . )  D Prestretch D Com pression D Maximum axial deflection ( m m )  

4 D Calculated axial natural fre q . ,  A N F  (0.3.2.2.h)  0 Test of AN F ( 1 2.4. 1 )  D Actual AN F 

5 D Maxi mum end osure temp erature at m axim u m  continuous speed ('C) (0.3. 2.3) 

6 MATE RIALS ( 10 .1 )  
7 Drive end m ateri als Driven end m ateri als 

8 H ub/fl ang e 

9 Spacer 

1 0  Sleeve 

1 1  Flexi b le elem ent 

1 2  Rexi bl�element gu ard 

1 3  Bolts 

1 4  N uts 

15 0 Protective coating ( 1 0.6) 0 Vendor standard 0 Custom er Specified 

1 6  D Internal teeth hardness (Rockwell C) (C.3.8) Driver end actual Driven end actual 

1 7  D External teeth h ardn ess ( Rockwell C) (C. 3 .8) Driver end actual Driven end actual 

1 8  COU PLING H U B  MACH I N I N G  

1 9  Driver end Driven end 

20 0 Type ( i ntegral , cyl in drical , tap er) (8.4 & 8.6. 1 . 1 )  

2 1  0 Keyed o r  hydrau lically fitted (8.6. 1 . 1  & 8.6. 1 . 2) 

22 0 Taper (1 deg. Inclu ded angle, 1 : 24, 1 : 1 6. )  

2 3  (8.6.2. 1 ,  8 .6.2.2 & 8.6.2.3) 

24 D Keyway dim ensions and num ber (8.6.3) 

25 D Nominal bore diam eter ( m m )  

26 D Interference fit (mm .) max/m in . (8.6. 1 . 3 & 8.6 .1 .4) 

27 D Alternative hub interference fit (mm) max/m i n  (8.6.4) 

28 0 Pu l ler holes (8.6. 3 .4) 

29 0 Tri m balance h ol es (9.4) 

30 COUPLING GUARD (Annex H) 

3 1  0 Coordinator ( H . 2 . 1 ) 0 Regulat ion ( H . 2.8) 

32 0 Type ( H . 2 . 2  & H . 2.6) 0 I nternal Tem p Calculat ion by ( H . 2 . 1 4) 

33 0 Base m ounted ( H . 3) 0 Purg e gas 0 Dry air purge (H .4.7) 

34 0 Spark resistant (H .2.1 1 )  0 Exp Atm ( H . 2. 1 3) D Purg e connection size and type 

35 0 Transparent window for each oi l spray point (H .5.4) D Purge rate required (m 3/h )  

36 0 Vent conn ection ( H . 4. 5) 0 Oil m ist cool ing 0 Gas Cooling 

37 0 On 25 with filterforeather 0 Contract guard to b e  used during shop test ( H . 4.8) 

38 0 On 25 flanged, rating and facing 0 Additional gu ard detai ls 

39 ACCESSORIES 

40 0 One set of ring and plug gages by ( 1 1 .2.5) 0 H ydraul ic  installati on/removal tool ing (to indude hand pum ps, 

41 0 Coupl ing m anufacturer 0 Purchaser 

42 0 Drill tem plate for integral flanged shaft ends by (8.5. 1 )  

43 0 Coupl ing m anufacturer 0 Purchaser 

44 0 Lap ping tools by ( 1 1 .2 .6) 

45 0 Coupl ing m anufacturer 0 Purchaser 

46 0 Two-piece stop rings b y: ( 1 1 .2 .3) 

47 0 Coupl ing m anufacturer 0 Purchaser 

48 

49 APPLICABLE SPECIFICATIONS 

50 0 AP l-671 , Special purpose cou pl ings 

5 1  0 Keyless-fit design code AN Sl/AGMA 9003 1 DIN 71 90 

52 

53 M E ETINGS I TESTI N G  

54 0 Information determ ined in ( 1 3. 1 .2) 

55 0 Testing to be observed or witnessed ( 1 2 .2 . 1 ) 

56 

pressure g auge(s), fittings & h oses by: ( 1 1 .2 . 1 ) 

0 Coupl ing m anufacturer 0 Purchaser 

0 Pu l ler by: ( 1 1 .2 .4) 

0 Coupl ing manufacturer 0 Purchaser 

0 Id l ing adapter (Solo) p late by cou pl ing m an ufacturer (8.7) 

0 Moment s imulator by coup ling m anufacturer (8 .8 . 1 ) 

0 Torque Measu ring System ( 1 1 . 3. 1 )  

0 Suppl i er ( 1 1 .3.2) :  

P R EPARATION FOR SHIPM EN T  

0 Outdoor storage for m ore than 3 m onths ( 1 2.5.2) 

0 Expected storage t ime:  

0 Sh ipping:  

( 1 2.5.3) 

0 Dom estic 

0 Export 

storage: 

( 1 2.5.2) 

0 Addition al i nscri bed i nformation ( 1 2 .5 .8) 

0 Indoor 

0 Outd oor 

0 See coupl ing purchase order for preservation, boxi n g ,  

a n d  shipping instructions 
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Copyright American Petroleum Institute 

SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 

Page 3 of 3 
Job N o .  I t e m  N o .  

Purchase order N o .  D a e  

COUPLING DATASHEET I nqu iry N o .  By 

API 671 5th Edition Revision Dae 

SI units 
TORQU E MEASUR I N G  SYSTEM 

D M a n u factu rer Model Size Ass; . CMig No ----
CCONDITIONS CONSIDERED FOR TORQUE MEASURING SYSTEM SELECTION(S) (1 1 .3.1 & Annex L) 

Con d iti o n s  to be Specified for Torq u e  f\/1easu ri n g  System 

Torqu e m easur ing system coupl ing l ocation (bebNeen which mach i n es?) 

N ormal Torq u e  ( N m )  to be m ea s u red ( 1 %  accu racy) 

Maximum torqu e (Nm) t o  be m e as u red 

Maximum n u mber of  t imes m ax i m u m  torque expected 

::; Maxi m u m  torqu e compon ents ccpabi l ity ( N m )  

M i n i m u m  speed ( R Pfv1) et wh ich torque m e as u rement i s  reQ..J ired 

Maxi m u m  speed (RPM) at wh ich torq u e  measu rement is  required 

Which torque m easu rements are to be taken 

System bandwdth m i n i m u m  freqJ e n cy s;stem capable of resolv i n g  (Hz) 

System bandwdth m axim u m  fre q u en cy system capable of resolv i n g  (Hz) 

N Accu racy of tors ional  am f) itu de value (where different th an stead stae) (%) -' 
U n rts of tor,; on al ampl itu de v a u e  {wh ere different than stead state) 

R eQ..J i rements for analog output 

Visual displc:tf req u i rements 

Mach i n e  movements from th e cold in stal led postion t o  th e h ot ru n n i n g  con dition 

Conv enti on : state for each m ac h i n e  

<'l Axial : (state d irection a n d  amount of m ov em ent) -' 
Vertical: (state d irection and amount  of movement) 

H o rizontal:  (state d irection and crnount of movement) 

W h cl:  is th e requ ested a c c u racy for: 

.... -' Maxi m u m  torqu e th e s;stem wi l l  d isplay 

Cycl i c .  max i m u m  (or wh ci:) torq u e  and freQ..J en c i e s  

I[) Advise if any rotordynamic restricati o n s  apf)y s u c h  as tors iona l  stiff n ess -' 
Signa output 

Re(!J irements for analog output (if n ot 4 - 20 mA) 

R eQ..J i rements for v isual  display unit  

<D Location of v isual  display u nit  -' 
Ranges of output sca l ing for each param eter 

Measurem ent reQ..J irement of n e gativ e torque (same d rect ion of rotatio n )  

Maxi m u m  al lowable temperature f o r  component s  vvith in  c o u p l i n g  9...1 a rd (Deg C) 

� Calibrci:ion temperatu re com pen sation range (Deg C) 

� Electro-maanetic interference ( n oi se) spec ifi c reQ..J i rem ents 

0 R otation and power fl (J(I( - specify A or B from diagrc:rn bel(J(I( 
� -' Spare com ponents .  sh afts or s;stem desired 

� Advise if torque m easur ing system is incorporated into the safety trip loop 

0 
AREA CLASSIFICATION 

ELE C .  AREA CLAS S .  

CLASSB GROL P 

ZON E GROL P 

Q N E C  

Q F M  

O cEc 

Q I E C  

0 GOS T 

0 Other. 

OU TDOOR 

D M S I O N  

T E M P  CLASS 

coo '��' ' " °oo� 
VIS UAL DISPLAY U N I T  I N DOOR OU TDOOR 

CLASSB GROL P DIVI SION 

ZON E GROL P TEMP CLASS 

0 ATEX 

Q IECEx 

0 
Av ai lable 

D 
Usage 

D 

D 

Volts I I 
Hertz I I 
Cycles I I 

Volts § 
Hertz 

Cycles 

Power Con su mption 

Wattage 

Torq u e  Measur ing System 

POWER 
DIR�TION � 

�/ 
YST 

� 
v 

�V rnJ 
-----

Rotati o n :  

Oth er R equ irements "A" 0 
' 13" 0 
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API STAN DARD 671 

Datasheets in U .S .  Customary U n its (3 Pages) 

C O U PLI N G  DATAS H E ET 

API 671 5th Edition 

USC u n its 

Note: Information to be completed 

Apclicable to:  

0 Owner: 

Site: 

0 D river: 

0 Procosal 

Type 

N ameplate power (HP)  

O D riven u n it: 

N ameplate power (H P) 

0 by Purchaser 

0 Purchase 0 As bu ilt 

Man ufacturer 

Service factor ----
Man ufacturer 

Job N o .  

Purchase order N o .  

I n q u i ry  N o .  

Revision 

D by Coupl ing manufacturer 

Service:  

Seria l  No.  ---

Serial N o .  

9 Coupl ing type: 0 Flexible element 0 Gear 0 Quil l  shaft 0 Torsional Damp/Resil ient 

10 D Man ufacturer: Model Size 

1 1  0 CONDITIONS CONSIDERED FOR COUPLING SELEC TI ON 

Page 1 of 3 -- ----
Item N o .  

Date 

By 

Date 

N o .  required 

Model 

Tag. N o .  

Model 

Tag. N o .  

0 Oth er 

Drawing N u mber 

LJ RATINGS 

1 2  Con diti o n s  Torqu e Speed Torque Speed Service Factor 
l J  

1 4  Steady state (normal) (6.6a) 

15 Max driver power (3 . 1 .30 & 6.6b) 

1 6  Rated (6.7) 

17 Maxim u m  transient (5.2 & 6.2p) 

18 Trip condition (6 . 2f) 

1 9  Continuous cycl ic (5.2 & 6.2p) 

20 Minimum operating speed (3 . 1 .32 & 6 .2e) 

2 1  Maxim ium contin uous speed (3 . 1 .29 & 6.2f) 

22 Oth er: 

(in-lb) 

>< 
>< 

23 O Frequency of transients (events/time) (6.2.p & 7.4.3) 

24 0 N u mber of starts (6 . 1 2) 

r/m in (in-lb) r/min 

Steady state (normal)  (6.6a) 

Max driver pwr (3 . 1 .30 & 6.6b) 

Rated (6 .7)  

Peak (7.3)  

Momentary (7.3)  

Shaft jun cture driving (6 . 1 4) 
Shaft juncture driven (6 . 1 4) 

0 N on-syn chronous exciti n g  frequency (8 . 1 2 . 1 ) ---
0 Period of U n interru pted Operation (5 . 2 . 1 ) 

25 0 Min imum requ ired coupl ing service factor (6.9) Based on eith er: 0 Normal (6.6a) 0 Max Driv er Power (6.6b) ----
26 D As designed coupl ing service factor (6.9) (Based on purchaser's selection)  

27 0 Cycl ic torque rating (7.4.3) 0 Coupl ing to shaft juncture (6 . 1 2) 

28 0 Allowable shaft unbalance (9 .3 .5 . 6 ,  9 .3 .6  or 9 . 3 .7 .4) 0 Future Con diti ons (5.3) 

29 O Ambient temperature (6 .2k) ('F) M aximum Min imum 

30 Environment (1 0 .3)  (1 0.4) 0 H ydrogen chloride 0 Hydrogen sulfide 0 Oth er: 

31 LUBRICATION 

32 O Continuous (C .3.9 & C . 3 . 1 0 )  O Batch (C.3 .9)  O Non-lu bricated O Oil Spray ( 8 . 1 .6) 

33 O Viscocity (SSU) @ ' F  O Filtration (µm) ----
34 O Pressu re (psi) O Temperature (' F) 0 Flow (gpm) 

35 COUPLING DATA 

36 0 Shaft separation ( including thermal growths),  DBSE 0 n ): 

37 @ Ambient temperature In normal operation @ maximu m transient ---- ---

(using 7 . 1 ) 

>< 
::::>< 
>< 
>< 

0 Rated (6. 7) 

0 Other (6.1 0) 

38 0 Motor fioat (i n . )  0 Li mited end float (in .) (C . 3 . 1 ) 0 Spacer/non-spacer (B .2 . 1 1 )  - - -
39 0 Load tran smission to contn u e  after flex-element fai lure (8 . 1 .6)  0 Electrically insu lated (8 . 1 1 )  

40 0 Marine type required (C.3.3) 0 Flex-h ub type required (C .3.3) 0 Torsional damping (B.2 .6)  0 En gagement ( B . 2 . 1 0L _ _  , --· 
4 1  0 Requ ired misal ignment & displacement capabi lity (6 . 2 ,  6 . 3 ,  6 .4 & D .2 .2) O Restrictions of elastomer in shear (B .2 .7)  - - - -
42 Steady state: Angular (DEG.)  Parallel offset (in . )  Axial ( in . )  0 Materia ls  ( B .4 . 1 ) ---- ---
43 Tran sient: Angular (DEG.)  Parallel offset ( in . )  Axial ( in . )  0 Life exp ( B .5.3) ---
44 0 Maximium al lowable misalignment (0.3 .2 .2 .p) 

45 Steady state: Angular (D EG.) Parallel offset (in . )  Axial ( in . )  Transient axi al  (in . )  ---- ----
46 Tran sient: Angular(D EG.) Parallel offset (in . )  Axial ( in . )  Transient axi al  (in . )  ---- ----
47 0 Component balance (9.2 . 1 )  Q[ 0 Component balance with assembly check balance (9 .2 . 1  & 9 .2 .2)  

48 Q[ 0 Component balance with assembly balance (9.2.3 & 9 . 3 .7) 0 Potential u n balance calc.  Required 

49 0 Residual u n balance check of assembled coupling (9 .3 .8)  0 Balance repeatabi lity check (9 .3 .9)  

50 0 Maximum allowable shaft u n balance (oz · i n )  (9 .3 .5 .6 ,  9 .3 .6  & 9 . 3 .7.4) Driver end Driven end 

5 1  D Maximum allowable residual u n balance (oz · in)  ( 9 . 3 . 6  & 9 .3 .7) Driver end Driven end 

52 D Maximum actu al resi dual  u n balance (oz· in) (An nex G) Driver end Driven end 

53 0 Torsional stiffness (in · lb/rad) (0.3.2 .2 .j) 

54 0 Moment of in ertia (l b · i n2) (0.3 .2 .2 . i )  Driv er end Driven end 

55 D Spacer l ateral n atural freq. (8 . 1 2 .2 & 0.3.2 .2 .k)  

56 D Torque capacity of h u b/shaft interface for keyl ess fits (i n�b) (0 .3 .2 .2 .s) 

57 0 List requ ired of s imi lar coupl ings (0.2 .3 .2 .m)  

Copyright American Petroleum Institute 



Copyright American Petroleum Institute 

SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 

Page 2 of 3 --- ---
Job N o .  Item N o .  ----

C O U P L I N G  DATAS H E E T  Purchase order No.  Date ----
AP I 671 5th E d it i o n  Inquiry N o .  b y  

USC u n its Revi si on Date 

1 COUPLING DATA (Continued) 

2 Flexibl e-el em ent coupl ing : 

3 D ! in it ial d efl ection ( in . )  D Prestretch D Comp ression D Maxi m u m  axial d efl ection ( in)  

4 D Calcu lated axial natural freq . ,  A N F  (0.3.2 .2 .h)  0 Test of AN F ( 1 2. 4. 1 )  D Actual AN F 

5 D Maxi m u m  enclosure tem perature at m aximum continuous speed ( °F) (0.3.2.3) 

6 MAT E RIALS ( 10. 1 )  
7 Drive end m aterials Driven end m ateri als 

8 H ub/flange 

9 Spacer 

1 0  Sleeve 

1 1  Flexible element 

1 2  Flexib le-element g uard 

1 3  Bolts 

1 4  N uts 

15 0 Protective coating ( 1 0.6) 0 Vendor standard 0 Customer Specified 

16 D I nternal teeth hardness (Rockwell C) (C.3.8) Driver end actual Driven end actual 

17 D External teeth hardness (Rockwell C) (C.3 .8) Driver end actual Driven end actual 

1 8  COU PLIN G H U B  MACHINING 

1 9  Driver e n d  Driven end 

20 0 Type (integral , c yl i ndrical, taper) (8.4 & 8.6 . 1 . 1 ) 

21 0 Keyed or hydraul ically fitted (8.6. 1 . 1  & 8.6 .1 .2) 

22 0 Taper ( 1  d eg .  Included angle, 1 : 24, 1 : 1 6. )  

2 3  (8.6.2. 1 ,  8 . 6 . 2 . 2  & 8.6.2.3) 

24 D Keyway d imensions and number (8.6.3) 

25 D N om in al b ore diam eter ( in) 

26 D Interference fit ( in)  max/m i n .  (8.6. 1 . 3 & 8.6 .1 .4) 

27 D Alternative hub interference fit ( in) m ax/m i n  (8.6.4) 

28 0 Puller h ol es (8.6.3.4) 

29 0 Trim b al ance holes (9.4) 

30 COU PLIN G GUARD (Annex H )  

31 0 Coordinator ( H . 2. 1 )  

3 2  0 T yp e  ( H  .2.2 & H .2.6) 

33 0 Base m ounted ( H . 3) 

34 0 Spark resstant ( H . 2. 1 1 )  0 Exp Atm ( H . 2. 1 3) 

35 0 Transparent window for each oil spray point ( H . 5.4) 

36 0 Vent connection (H . 4.5) 

37 0 1 i n .  >Mth filter/breather 

38 0 1 i n .  fl anged, rating and facing 

39 

40 0 One set of ring and plug g ages by ( 1 1 . 2.5) 

41 0 Coupl ing m anufacturer 0 Purchaser 

42 0 Drill tem p l ate for i ntegral flanged shaft ends b y  (8.5. 1 )  

43 0 Coupl ing m anufacturer 0 Purchaser 

44 0 Lapping tools by ( 1 1 .2.6) 

45 0 Coupl ing m anufacturer 0 Purchaser 

46 0 Two-piece stop ri ngs by: ( 1 1 .2.3) 

47 0 Coupl ing m anufacturer 0 Purchaser 

48 

49 AP PLI CAB L E  S PECI FICATIONS 

50 0 APl-67 1 ,  Special p urpose coupl ings 

51 0 Keyless-fit d esign code ANSl/AGMA 9003 / D I N  7 1 90 

52 

53 M E ETI NGS I TESTI N G  

54 0 Information determ ined i n  ( 1 3. 1 .2) 

55 0 Testing to be observed or >Mtnessed ( 1 2 .2. 1 )  

56 

0 Regulation (H .2.8) 

0 I nternal Temp Calculation by ( H . 2. 1 4) 

0 Purge gas 0 Dry air purge ( H . 4.7) 

D Purge conn ection size and type 

D Purge rate requi red (cfm) 

0 Oil m i st cool ing 0 Gas Cool ing 

0 Contract gu ard to be used dur ing shop test ( H . 4.8) 

0 Additional g uard d etails 

ACC ESSORIES 

0 H ydraulic i nstal lati on/removal tool ing (to include h and pumps,  
pressure gauge(s), fittings & hoses by: ( 1 1 . 2. 1 )  

0 Coupl ing man ufacturer 0 Purchaser 

0 Pul ler by: ( 1 1 .2.4) 

0 Coupl ing man ufacturer 0 Purchaser 

0 Id l ing adapter (Solo) p late by coup ling m anufacturer (8.7) 

0 Moment si m u lator b y  coupl ing m anufacturer (8.8. 1 )  

0 Torq ue Measuri ng System ( 1 1 .3 . 1 ) 

0 Suppl ier ( 1 1 .3.2) :  

PREPARATION FOR SH I PMENT 

0 Outd oor storage for m ore than 3 m onths ( 1 2.5.2)  

0 Expected storage tim e: 

0 Shipping:  

( 1 2 .5 .3) 

0 Dom estic 

0 Export 

Storag e: 

( 1 2.5.2)  

0 Additional i nscrib ed inform ation ( 1 2.5 .8) 

0 Indoor 

0 Outdoor 

0 See coupl ing purchase order for preservation, b oxi;g-
, 
----

and shipping i nstructions 
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API STAN DARD 671 

Page 3 of 3 
Job N o .  Item N o .  

Purcha s e  o rder  N o .  Date 

COU P LI N G  DATASH EET tnqulry N o .  By 

API 671 5th Edition R ev is io n  Date 

U SC units 
TO R Q U E  MEAS U R I N G  SYSTEM 

D Manufacturer: Mo d e l  Size ---- Assy. Dwg . N o .  

CCONDITIONS CONSIDERED FOR TORQUE MEASURING SYSTE M SELECTION(S) (1 1 .3.1 & Annex L )  
C o nditio n s  to be S pecifie d  fo r  Torq u e  Measuring System 

Torq u e  m e a s u rin g  system cou pling locatio n (betwe e n  wh ic h  mach in e s ? )  

N o nn a l To rq u e  ( i n  b ) to be meas ured ( t% accu ra cy) 

Max imum torq u e  (in lb) to  be m e a s u red 

Maximum n u m b e r  o f tlmes maximum torq u e  expected 

:::::; Maximum torq u e  compo nents ca pa biity (in lb)  

Min imum speed (RPM) at  which torqu e m e a s urem e nt is re qu ired 

Maximum s p e e d  (RPM) at which torq u e  m e a s u re m e nt is re qu ired 

Which torq u e  measure m e nts are to be taken 

System ban dwdth minimum fre q u e n cy  system c a p a b le o f  re s o t.l in g  (Hz)  

System ban dwdth maximum fre q u e n cy  system c a p a b le o f  re s o t.l in g  (H z) 

N IAccuracy o l torslo na l  a m pitu de v a kle (where d iffe rent than stead state ) (%) 
-' 

U n it s  of to rsional  a m p lit u d e  value (where different t h a n  stea d  state) 

R e q u irements for a n a lo g  output 

Visu a l  d is play re qu ire m e nts 

Machine m ov e m ents from th e  cold Installed p ostio n to th e hot ru n n i n g  condition 

C o nv e nt lo n :State fo r  e a ch machine 

'.'.J !Ax ia l :  (state dire ct io n  a n d  amount of  mov e ment) 

Verilcal :  (state di"ectlon and a m o unt of  m ov e ment) 

H o rizontal:  (state d i"ectio n and a m o u nt o f  m o v e m e nt)  

What is the req u e sted a ccuracy fo r: 
.;- Maximum torq u e  the system will d isplay _J 

Cyclic, maxim u m  (or  what) torq u e  and trequencies 

� [Adv is e  i f  a ny rotordyn a m lc restrlcatlons ap ply s u ch a s  to l'3 i o n a l  stiftl e s s  

S i g n a l  o utput 

R e q u irements for a n a log output (II n ot 4 - 2 0  mA) 
R e q u irements for v is u a l  display u nit 

<O L ocatio n o l v ls u a l  disp lay u nit _J 
R a n g e s  of o utput scaling for each p aramete r 

M e a s u re m e nt require ment of ne gatt.oe torq u e  ( s a m e  direction of rotation) 

Maximum allowable te m p e rature fo r  co m p o n e nts within co u p lin g gu ard (Deg F) 
� Ca libration temperature c o m p e n s ation ra nge (De g F) 
� Electro-magn etic interfere nce (noise) s p e ciftc re qu irements 
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Annex B 
(normative) 

Tors ional  Dam p i n g  Cou p l i ngs and Res i l ient Co u p l i ng s  

8 . 1  General 

8.1 . 1  The requ i rements of th is  annex apply to tors ional  damping and resi l i ent coup l i ngs ,  and replace the 
requ i rements i n  8 . 1 , except that the requ i rements of 8 . 1 .4 shal l  apply. 

8.1 .2 Tors ional  damping and res i l ient coupl i ngs  are used i n  equ ipment trai ns i n  which potent ia l ly harmfu l 
tors ional  excitat ions occur  du ri ng  trans ient or conti nuous operation .  Because of the un ique ,  special ized nature of 
these coup l i ngs and the appl ications for which they are su ited , they are treated i n  a tutorial manner i n  th is annex. 

8.1 .3 • The purchaser sha l l  specify if it is  necessary to use a res i l i ent coupl i ng .  

8.2 Basic Des i g n  

8.2.1 Tors ional  damping coup l i ngs and  res i l ient coupl i ngs  l i mit  cyc l ic  torque o f  coup led mach inery by 
d iss ipati ng  energy i nto one or more flexi ng  e lements . Genera l ly, these coup l ings are appl ied to the lowest-speed 
shaft in an equ ipment tra i n ,  and are ,  therefore , usua l ly  class ified as low-speed . If some of the tors ional  natu ra l  
frequencies of  an equ ipment tra in  fal l below the ru nn i ng  speed of  the tra in  (a normal occu rrence) , it is  necessary 
that the tra in pass through these natu ral frequencies du ri ng  startup and aga in  dur ing normal or emergency 
shutdown . 

8.2.2 Tors ional  damping coup l i ngs and res i l i ent coup l i ngs are avai lable with e ither metal l ic  or elastomeric 
flexi ng  e lements . Some coup l ings with spri ng  stee l  as the flexi ng  element can be fi l l ed with oi l  to provide a h igh  
degree of  viscous damp ing  by  o i l  d isp lacement. Genera l ly, coup l ings with e lastomeric flex ing e lements exh ib it 
lower tors ional  stiffness and h igher damping capabi l ity than do those with meta l l i c  flexi ng  e lements . Tors ional  
damping coup l i ngs and resi l i ent coup l i ngs are usual ly used on the low-speed side of a d rive-tra in  and are often 
used in combinat ion with another type of coup l i ng  (gear, disc, or  d iaphrag m) .  This combi nat ion may be used for 
several reasons ,  such as to accom modate axial movement and to reduce the mass (usual ly on the shaft-end of 
the d riven equ ipment) .  

I f  a res i l i ent coup l i ng  is  used i n  conjunction  with a meta l l i c  flexib le e lement, (disc or d iaphragm) ,  or gear o r  qu i l l 
shaft coup l i ng ,  those parts sha l l  be i n  accordance with the  appropr iate sect ion o f  th is  standard .  

8.2.3 U n less otherwise ag reed , i n it ial s iz ing shal l  have a service factor o f  3 .0  based on t he  steady-state 
torque in 6 .6  and compari ng th is to the peak capacity of the coupl i ng .  These coup l i ngs are usual ly sized based 
on transient/peak torques that are determi ned by do ing a detai led system analysis .  The peak capacity of the 
e lastomeric flexib le e lement of the coup l ing sha l l  be g reater than the ca lcu lated trans ient/peak torque by 1 . 1 5 . 
The momentary torque  rat ing of the e lastomeric flexib le e lement of the coup l ing sha l l  be greater than the very 
i nfrequent h ig h-transient torque .  A l l  other components (bolts, hubs ,  spacers) shal l  comply with the requ i rements 
of 7 .3  and 7 .4 .  

8.2.4 The coup l i ng  damping sha l l  be sufficient to reduce tors ional  v ibration stresses i n  the mach inery tra in  to 
a safe leve l .  

8.2.5 • The purchaser shal l  specify any materia l  constra i nts regard ing  flexib le e lements . 

8.2.6 • The purchaser sha l l  specify m i n imum requ i rements for tors ional  damping and the a l lowable range of 
tors ional  stiffness for the coup l i ng .  

41  

Copyright American Petroleum Institute 



42 API STAN DARD 671 

8.2.7 • The purchaser shal l  specify any restrictions regard ing  the use of e lastomers i n  shear. 

8.2.8 Coupl ings that use e lastomers i n  compress ion sha l l  be designed to accom modate the resu ltant Poisson 
expansion i n  the axial d i rection .  

8.2.9 Elastomeric e lements shal l  be designed to d issipate the requ i red vibrational energy without overheati ng .  

8.2. 1 0  • The  purchaser sha l l  specify whether t he  coup l i ng  is  a s i ng le  or double engagement type, based on 
misal ign ment requ i rements . 

8.2. 1 1  • The purchaser sha l l  specify whether the coup l i ng  is a spacer or non-spacer type ,  taki ng  the 
maintenance requ i rements of the coupled equ ipment i nto consideration .  

8.2. 1 2  • I f  a spacer i s  used , the purchaser sha l l  specify the length of spacer . .  

8.2. 1 3  Fits sha l l  b e  to the manufacturer 's standard to meet the balance and i nterface con nection  requ i rements. 
The requ i rements of 8.9 do not apply. 

8.2. 1 4  The surface fin ish  of the components of the coup l ings may be to the manufactu rer's standard ,  provided 
that the coupl i ng  meets the desig n requ i rements and balance requ i rements of this standard . 

8.2. 1 5  The late ral natu ral frequency (Ne) of that portion  of the coup l i ng  between and i nc lud i ng  the res i l ient 
e lements (or combination of res i l i ent and flexi ng  e lements ,  if appropriate ) ,  assum ing  i nfi n itely stiff supports, 
sha l l  be at least two times the h ighest specified operati ng  speed for the un iform-tube-equation methodology 
as specified i n  ANS l/AGMA 9004-808 or ANSl/AGMA 9 1 04-A06, or at least 1 .5 times the h ighest specified 
operati ng  speed , us ing a more rigorous analysis based on actua l  geometry ( i . e . , fi n i te-element analys is) .  The 
purchaser and vendor sha l l  ag ree who shal l  perform these calcu lations and the assumpt ions used . 

NOTE The actual  lateral frequency of the coup l i ng  is affected by the  stiffness of any flange adapter(s)  and shaft 
extens ion(s) .  The calcu lation  to determine th is actual nu mber is complex. B .2 . 1 4  establ ishes a default  val ue to use if l ittle 
else is known,  such as dur ing the proposal stages of a desig n .  

8.2. 1 6 Temperatu re , cycl ic torque ,  and its frequency sha l l  be i nc luded i n  the rat ing of the coup l i ng  as stated i n  
7 . 1 . 

8.3 Balance 

8.3.1 Un less otherwise specified , the res i l i ent coupl i ng ,  inc lud ing any part of a meta l l i c  flexible-e lement 
coup l i ng  or  a gear coupl i ng ,  shal l  be balanced by balanc ing the i nd ividual components to l im its set i n  9 .3 .5 .  
Separate elastomeric ,  flexib le e lements sha l l  be  mass-balanced to  a tolerance of  0 . 1  g (0 .0035 oz) .  

8.3.2 • If specified , the coup l i ng  shal l  be check-balanced and/or assembly balanced . Assembly-balance 
check l im its and balance l im its shal l  be ag reed by the purchaser and the vendor. 

8.4 Materials of Construction 

8.4 .1  • The materia ls of  construction ,  inc lud ing e lastomers ,  sha l l  be agreed by the purchaser and the 
vendor. The purchaser sha l l  specify perti nent operati ng condit ions ( i nc lud ing  environmental cond it ions) , such as 
temperatu re , corrosiveness of the atmosphere, and ai rbo rne abrasives. 

8.4.2 Hubs ,  s leeves,  and spacers shal l preferably be forged . Welded spacers are acceptable .  Ducti le  i ron  
construction  is  permissib le but  g ray cast i ron  is  not  acceptable .  

8. ,4.3 The requ i rements of Section  1 0 , except that of 1 0 .5 ,  sha l l  apply. 
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8.5 Vendor's Data 
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8.5.1 The vendor shal l  state the re lationsh ip  between the coup l i ng  steady state torque ,  speed , the coup l i ng  
maximum conti nuous angu lar  m isal ign ment ,  and the coup l i ng  maxi mum conti nuous axial d isp lacement as  a 
fu nction  of temperatu re ,  cyc l ic  torque ,  and its frequency, if the rated maxi mum values of each can not be accepted 
s imu ltaneously. 

8.5_2 For coup l ings with non l i near tors ional  stiffness, the vendor sha l l  supply a curve or tabu lat ion of 
deflection versus torque  and instantaneous va l ues of equ ivalent viscous damping .  Where appl icable ,  the effects 
of temperatu re ,  speed , and frequency of v ibration  sha l l  be taken i nto consideration .  

8.5.3 • If specified , t he  vendor sha l l  state the  l i fe expectancy of  the  e lastomeric e lements if they are operati ng  
at  the specified conditions ( i nc lud ing  environmental condit ions) .  
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C . 1  General 

Annex C 
(normative) 

Gear Co u p l i ngs 

C.1 . 1  The requ i rements of  th is  an nex apply to  gear  coup l i ngs and replace the requ i rements of  8 . 1 . 

C.1 .2 Gear coup l i ngs are not normal ly recommended for new appl ications .  Poss ib le exceptions are : 

a )  if large axia l  d isp lacements are not  practical to  accommodate with meta l l i c  flexible-e lement coup l ings (d isc 
or  d iaphragms) ; 

b) where the d iameter of the coup l i ng  is  restricted and a gear coupl i ng ,  because of its high power dens ity, is  the 
only type of coup l i ng  that fits i nto the system .  

C.1 .3 • The purchaser sha l l  specify if it is  necessary to use a gear coup l i ng .  

C.2 Cou p l i n g  Selection 

C.2 .1  The coup l i ng  sha l l  be selected based on the equ ipment load ing  and sha l l  be capable of  transmitti ng  the 
maximum steady-state torques,  conti nuous cyc l ic  torques ,  and maxi mum transient torques under a l l  condit ions of 
angu lar  misal i gnment ,  axial d isp lacement ,  speed , and temperatu re , s imu ltaneously, to which it wi l l  be subjected 
in service. 

C.2.2 Un less otherwise specified , the gear coup l i ng  shal l  be rated using a service factor of 1 . 75 based on the 
steady-state torque in 6 .6 .  

NOTE T h i s  factor o f  1 . 75 has been found b y  exper ience t o  b e  satisfactory for gear coup l ings i n  typical tu rbomach inery 
appl ications .  I t is d ifferent from the recommended service factor of 1 .5 for meta l l i c  flexible-e lement coup l i ngs .  The meta l l i c  
flexible-e lement coup l ings are treated more precisely by havi ng  a coup l i ng  flexible-e lement factor of safety, for use i n  addit ion 
to the equ ipment service factor. 

C.2.3 Where appropr iate , a reduced service factor may be appl ied as outl i ned in 6 .9 .  

C.3 Cou p l i n g  Desig n  

C.3.1 • The purchaser sha l l  specify the maxim u m  axia l  d isp lacements that the coup l i ng  i s  expected to 
experience,  expressed as the amount and d i rection  of the movement of the shaft ends toward or away from 
each other as the coupled mach i nes go through the i r  startup ,  normal operation ,  and shutdown cyc le .  These 
d i mens ions shal l be g iven from the posit ion of the mach ine  u nder non-operati ng ,  ambient condit ions .  Un less 
otherwise specified ,  the tota l axia l  d isp lacement the coup l i ng  shal l  be capable of accepti ng  shal l  be not less than 
6 mm ( 1 /4 i n . ) .  The purchaser shal l  specify l im ited-end-float desig n ,  if requ i red ,  by the equ ipment tra i n .  

A l im ited-end-float coup l i ng  is  one i n  wh ich the  axia l  d isplacement is  positive ly prevented from exceed ing  a 
specific va lue .  

C.3.2 Al l  gear coup l i ngs shal l  be the double-engagement type . 

C.3.3 • The purchaser sha l l  specify whether the coup l i ng  sha l l  have the externa l  teeth on the hub  (constituti ng 
a flex-hub coup l i ng )  or on the spacer (sometimes referred to as a marine-type coupl i ng ) .  
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C.3.4 The coup l i ng  design  shal l  ensure that a l l  components are posit ively centered . 
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C.3.4.1 The gear meshes shal l  be centered at the crown d iameter of the external teeth and at the root d iameter 
of the i nternal teeth . 

C.3.4.2 The crown clearance of the tooth d iameter sha l l  be the maxi mum clearance poss ib le that mai ntai ns 
the specified ba lance.  On flex-hub coup l ings ,  the crown clearance sha l l  a l low for rad ia l  stretch resu lti ng  from the 
hub-to-shaft i nterference fit. 

The root d iameter is  the d iameter of the root c i rc le of the i nternal teeth .  

C.3.5 For  hubs i n  coup l ings to  operate at  speeds g reater than 1 800 rev/mi n ,  p i lot fits a t  gear-coup l ing  teeth 
shal l  be concentr ic to the bore with i n  0 .00008 mm/mm T IR  (0 .001  i n ./ft T IR) of d iameter or 0 .0 1 3 mm (0 .0005 
i n . )  T IR ,  wh ichever is  g reater. For coup l ings operati ng at 1 800 rev/min or less, fits are requ i red to meet on ly  the 
balance to lerance. 

C.3.6 For s leeves i n  coup l ings to operate at speeds g reater than 1 800 rev/mi n ,  p i lot fits at gear coup l ing teeth 
shal l  be concentr ic to the rabbet with i n  0 .00008 mm/mm T IR  (0 .001  i n ./ft T IR) of d iameter or 0 .025 mm (0 .001  
i n . )  T IR ,  wh ichever is  g reater. P i lot fits sha l l  be round with i n  0 .000 1 6  m m/mm TI R (0 .002 i n ./ft T IR)  of  d iameter or 
0 .038 m m  (0 .00 1 5 i n . )  T IR ,  wh ichever is  g reater. For coup l i ngs operati ng  at 1 800 rev/min or less, fits are requ i red 
to meet on ly  the balance to lerance. 

C.3.7 The i nvo l ute tooth form shal l  be used . External teeth shal l  be re l ieved or  chamfered at the t ips and 
edges to provide the requ i red misa l ignment capabi l ity and torque  capacity. The amount of backlash i n  the mesh
the gear tooth c ircumferent ia l  c learance-shal l  be he ld to the m in imum value  commensurate with the vendor's 
stated maxi mum permissible misal i gn ment .  

C.3.8 The hardness of the gear teeth shal l  be at least 45 on the Rockwel l  C (Re) sca le .  The hardness of the 
teeth with the g reater face width (general ly the s leeve teeth) shal l  be g reater than or  equal to the hardness of the 
mati ng teeth .  

C.3.9 • I f  specified ,  coup l ings sha l l  be des igned for batch l ubrication .  Otherwise,  coup l ings sha l l  be designed 
for conti nuous lubrication .  

C.3.1 0 • To m in im ize t he  accumu lation o f  fore ign materia l  and  excessive temperatu re rise,  conti nuously 
lubricated coup l ings sha l l  be of flooded mesh desig n  and designed to m in im ize the accum u lation of s ludge .  
Each gear mesh sha l l  be fed separately with fi ltered o i l .  The purchaser sha l l  specify the viscosity, pressu re ,  
temperatu re , and  degree of  fi ltration o f  t he  o i l  supply (to be  provided by  others ) .  The  vendor sha l l  state the  rate 
of o i l  flow that the coup l i ng  requ i res.  

C.4 Vendor Data 

The fo l lowi ng data shal l  be suppl ied in addit ion to that requ i red by Sect ion 1 3 : 

a) l ube-o i l  and coo l i ng -system requ i rements for the coupl i ng ,  if appl icable ; 

b) axial force at steady-state torque  at the assumed coefficient of friction ;  

c )  bend ing  moment a t  steady-state torque  and  rated misa l ignment a t  t he  assumed coeffic ient o f  friction ;  

c) type and quantity of l ubricant, and size and or ientat ion of l ubricant spray nozzles ,  if supp l ied .  
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D . 1  General 

Annex D 
(normative) 

Q u i l l-shaft Co u p l i ng s  

D.1 . 1 The requ i rements of th is  an nex apply to qu i l l -shaft coup l i ngs and replace the requ i rements of 8 . 1 . 

D.1 .2 • The purchaser sha l l  specify whether a qu i l l -shaft coup l i ng  sha l l  be supp l ied .  

D.1 .3 Qui l l -shaft coup l i ngs sha l l  no t  be used between  two shafts that are both constrai ned by  th rust beari ngs .  
However, qu i l l -shaft coupl i ngs  may be combi ned wi th one of  the other  types of  coup l i ng  to overcome the i nherent 
i nabi l ity to accommodate axial d isplacement .  

D.2 Cou p l i n g  Selection and Desig n  

D.2.1  The coup l i ng  shal l  b e  selected based on the equ ipment load ing  and shal l  b e  capable of transmitti ng 
the maxi mum steady-state torques,  conti nuous cyc l ic  torques,  and the maxi mum transient torques u nder a l l  
cond i t ions of angu lar  m isal i gn ment ,  speed , and temperature, s imu ltaneously, to which it wi l l  be subjected in  
service . 

D.2.2 • The purchaser sha l l  specify the maxim u m  m isa l i gnments the coup l ing is expected to experience 
du ri ng  startup ,  normal operation ,  and shutdown of the coup led mach i nes,  normal ly expressed as para l le l  (or 
latera l )  offset and/or angu lar  misa l ignment between the coup led shafts . These va lues shal l  a l low for al l  the 
known effects on the mach ines from therma l ,  pressure ,  and dynamic forces . 

D.2.3 The lateral natu ral frequency (Ne) of the coup l i ng ,  assum ing  i nfin itely stiff supports , sha l l  be at least two 
times the h i ghest specified operati ng  speed for the u n iform tube equation methodology as specified i n  ANSI/ 
AGMA 9004-BOB or ANS l/AGMA 901 4-A06 , or at least 1 . 5 times the h ighest specified operati ng  speed us ing a 
more rigorous ana lysis based on actua l  geometry ( i . e . ,  fi n i te-element analysis) .  The purchaser and vendor sha l l  
ag ree who shal l  perform these calcu lations and the assumpt ions used . 

NOTE The actua l  latera l  frequency of the  coup l i ng  is affected by the stiffness of any flange adapter(s) and shaft 
extension (s) . The calcu lat ion to ach ieve th is actual number is complex. D .2 .3  estab l ishes a default  val ue to use if l i tt le e lse 
is known,  such as i n  the proposal stages of a design .  

D.2.4 Un less otherwise specified , the qu i l l -shaft coup l i ng  sha l l  be rated us ing a service factor of  1 . 5 based on 
the steady-state torque i n  6 .6 .  

D.2.5 Un less otherwise specified , qu i l l  shafts shal l  have i ntegral end flanges.  
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Annex E 
(informative) 

Facto rs for Co u p l i ng s  

E . 1  Service Factors 

A service factor is the addit ional capabi l ity bu i lt i nto a component .  The service factor of a coup l i ng  is  a rat io of the 
coup l i ng 's conti nuous torque rati ng as compared to the requ i red operat ing torque .  Th is service factor a l lows for 
various modes of off-des ign operation of the equ ipment,  such as tors ional  cycles,  unequa l  load shari ng ,  changes 
i n  the conditions of fl u id  or compressed gas,  b lade fou l i ng ,  or driver output at maximum conditions .  I t  is  a factor 
to account for unknown or l itt le-u nderstood changes i n  load that a coup l i ng  can experience.  

E . 1 . 1  Cou p l i n g  Service Factor 

a) API  671  defau l t  service factors for the coup l i ng  are identified i n  6 .8 .  

The  default  coup l i ng  des ign  is  per  the  g reater o f  6 .6a or  6 .6b .  The  service factors for both 6 .6a and  6 .6b are 
identified with in  6 .6 .  In addit ion to the requ i rements of 6 .6 ,  the coup l i ng  vendor w i l l  also ensure that the other 
torque requ i rements , such as those due to trans ients as identified i n  5 .2 ,  are with i n  the coup l i ng 's design .  

b )  I f  t he  purchaser decides to  select a service factor per  6 .9 ,  t he  basis o f  th is service factor has  to  be  identified .  

c) The purchaser may choose to base the coup l i ng 's rat ing on the torque requ i red by the d riven mach ine  at a 
purchaser's operati ng  point per 6 . 7 .  If the purchaser's specified operati ng point is selected , the coup l i ng 's 
service factor w i l l  be based of the purchaser's specified operati ng  point i nstead of the normal operati ng 
po int .  

NOTE The resu lti ng  service factor based on  the  purchaser's specified operat ing poi nt can be less than the service 
factor based on the normal operati ng point .  

d) The purchaser may determ ine  that the condit ions identified i n  6 . 1 0  a l low or requ i re that the service factor be 
reduced for flexib le meta l l i c  coup l ings ,  but not less than 1 .2 .  

The  service factor for t he  selected coup l i ng  from the  coup l i ng  vendor is  to  be  identified to  t he  purchaser a long 
with the basis of th is service factor val ue .  

E . 1 .2 Cou p l i n g  to Shaft J u nctu re Service Factor 

The service factor for the coup l i ng  to shaft junctu re is  identified in  6 . 1 4 . I n  addit ion to the requ i rements of 6 . 1 4 , 
the coup l i ng  vendor w i l l  a lso ensure that the other  torque requ i rements , such as those identified i n  6 . 1 1 ,  6 . 1 2 , 
and 6 . 1 5 ,  are with i n  the coup l i ng 's desig n .  

NOTE The shaft-end d iameter has a g reat i nfl uence on  th is torque  capacity. 

E.2 Factors of Safety 

The safety of the coup l i ng  design  is covered by the coup l i ng  factors of safety. 

The methods used by coupl i ng  manufactu rers to rate a coup l i ng  fo r conti nuous operation  are described i n  7 . 1  
and 7 . 2 .  Th is establ ishes the m i n imum fat igue factor o f  safety and the methods for applyi ng them to recogn ized 
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material propert ies ( i . e . ,  fatigue strength , y ie ld strength , and u lti mate tens i le  strength ) .  Th is methodology 
standard izes the bas is for pub l ished conti nuous rati ngs ,  so that d ifferent manufacturers' rati ngs can be compared 
on a more equ ivalent bas is .  

I n  7 .3 ,  the m i n imum facto r of  safety wi th  respect to the material y ie ld  strength for  transient and momentary 
coup l i ng  l im its is described . 

Th is standard does not address the deta i ls  of the des ign ,  such as equations or analysis used to derive the 
stresses or  how these stresses are combined .  Th is i nformat ion is  often considered proprietary and , as such , is  
not normal ly made avai lable to the purchaser except by special ag reement .  As to how these stresses are derived 
and comb ined ,  a certa i n  level of confidence is  requ i red in each coup l i ng  manufactu rer based on experience with 
the i r  product. 

E.3 Typical Fat ig ue Diagram (meta l l i c  element cou p l i ngs) 

F igure E . 1  is  a typical fatigue  d iagram incorporat ing a mod ified Goodman d iagram and a constant l i fe curve. 

The fatigue  factor of safety can be defined as the length of the l ine from the orig i n  to either the mod ified Goodman 
d iag ram or the constant l ife curve , d ivided by the length of the l ine from the ori g i n  to the combi ned stress po int ,  
i . e . ,  the l ine seg ment 0 - 4 d ivided by the l ine seg ment 0 - 3 i n  F igu re E . 1 . 

The fatigue factor of safety is then compared to the m i n imum requ i rement out l i ned i n  7 .2  to determine whether 
it is acceptable .  

NOTE This factor of safety is  not related to a defi ned equ ipment operat ing point ;  i t is  for the combination of maximum 
rat ings pub l ished i n  a catalog or stated on t he  coup l i ng  contract d rawing .  The  actual factor o f  safety fo r  an equ ipment 
operati ng point is  typ ical ly much g reater. 
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Y a lternating stress 

SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 

1 

1 typica l  modified Goodman diagram 

2 typical  constant l ife CtJ rve 

3 combined stress point 

x 

4 intersection of l ine exte nding from the o rigin through t h e  co m bined stress po i nt to the modified Good m a n  
d iagram or  t h e  constant l ife curve 

Fig ure E.1 -Typical Fatigue Diag ram 

E.4 Example of Ts for 6.6,  Methods a and b 

See F igure E .2  for an example of T 5 for Method b (6 .5) . 
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DRIVER Couping •A• ��:��°! Coupling "B" C OM PR ESSOR •1• Coup ting 't" COMPRESSOR •r Coupl ing -0" COMPRESSOR •3" 

Figure E.2-Example of Coupl ing Arrangement 

Assumptions :  

i )  Meta l l i c  flexib le coup l i ng  

i i )  Nnormai = Nrated = 1 00 % speed = 4670 RPM 

i i i )  Driver maxi mum power (per  3 . 1 . 3 1  ) :  

Pdriver = 35,000 KW (46936 H P) 

iv) Gearbox: 

Assume no power consumpt ion for this example 

Assume ratio of 1 .0 

v) Compressor 1 : 

Pnormal = 7000 KW (9387 H P) 

vi) Compressor 2 :  

P normal = 1 0 ,000 KW ( 1 341 0 H P) 

vi i )  Compressor 3 :  

P normal = 9000 KW ( 1 2069 H P) 

vi i i )  Total absorbed P normai (su m for compressors 1 ,  2 ,  and 3) = 

7000 + 1 0 ,000 + 9000 = 26 ,000 KW 

(9387 + 1 3 ,41 0 + 1 2 ,069 = 34,866 H P) 

ix) Therefore : 

Compressor 1 (%)  of tota l absorbed P normai = 

(7000 KW / 26,000 KW) x 1 00 = 26 .9 % 

(9387 H P / 34 ,866 H P) x 1 00 = 26.9 % 

Compressor 2 (%)  of tota l absorbed P normal = 

( 1 0 ,000 KW / 26 ,000 KW) x 1 00 = 38 .5% 

( 1 3 ,4 1 0  H P / 34 ,866 HP)  x 1 00 = 38 .5  % 

Compressor 3 (%)  of tota l absorbed P normai = 

(9000 KW / 26,000 KW) x 1 00 = 34 .6  % 
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( 1 2 ,069 H P  I 34 ,866 H P )  x 1 00 = 34 .6  % 

For coupl i ngs A and B selection :  

Method a :  

T, = T"  x 1 .5 = (9550 x (7000 + 10,000 + 9000) I 4670) x 1 .5 = 5 3 , 1 69 x 1 .5 = 79754 Nm 

T, = T" x 1 .5 = (63 ,000 X (9387 + 1 3 ,4 1 0  + 12 ,069) I 4670) x 1 .5 = 470,355 x 1 .5 = 705 ,533 inch-pound 
force 

Method b (proport ioned) : 

T, = Td x 1 .2 = (9550 x 35 ,000 I 4670) x 1 .2 = 7 1 ,574 x 1 .2 = 85,889 Nm 

Ts = Td x 1 .2 = (63 ,000 x 46,936 I 4670) x 1 .2 = 633 , 1 89 x 1 .2 = 759820 inch-pound force 

For coup l ing C selection :  

Method a :  

Ts = T"  x 1 .5 =(9550 x ( 10,000 + 9000) I 4670) x 1 .5 = 38 ,854 x 1 .5 = 58 ,282 Nm 

T, = T" xl .5  = (63 ,000 x ( 1 3 ,4 1 0  + 1 2,069) I 4670) x 1 .5 = 343,720 x 1 .5 = 5 1 5 ,58 1 inch-pound force 

Method b (proport ioned) : 

Compressor 2 (%) + Compressor 3 (%) = (38 .5  + 34.6) = 73 . 1 % ® Pdriver = 35 ,000 x 0.73 1 = 25,585 KW 

= 46,936 x 0.73 1 = (34,3 1 0  HP) 

T, = Td x 1 .2 = (9550 x 25 ,585 I 4670) x 1 .2 = 52,320.5 x 1 .2 = 62,785 Nm 

T, = Td x 1 .2 = (63 ,000 x 34,3 1 0  I 4670) x 1 .2 = 462,854 x 1 .2 = 555 ,425 inch-pound force 

For coup l ing D selection :  

Method a :  

T, = T11  x 1 .5 = (9550 x 9000 I 4670) x 1 .5 = 1 8 ,405 x 1 .5 = 27,607 Nm 

Ts = T" x 1 .5 = (63 ,000 x 12 ,069 I 4670) x 1 .5 = 1 62, 8 1 5  x 1 .5 = 244,223 inch-pound force 

Method b (proport ioned) : 

Compressor 3 (%) = 34.6 % ® Pdriver = 35 ,000 x 0 .346 = 12, 1 10  KW 

= 46,936 x 0.346 = 1 6,240 HP 

T, = Td x 1 .2 = (9550 x 12, 1 10  I 4670) x 1 .2 = 24,764.5 x 1 .2 = 29,7 17  Nm 

T, = Td x 1 .2 = (63 ,000 x 16 ,240 I 4670) x 1 .2 = 2 1 9,084 x 1 .2 = 262,900 inch-pound force 
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Annex F 
(informative) 

Exam ples of M i sa l i g n ments 

Various types of m isal i gn ment are i l l ustrated i n  F igu res F.1 through F.4 .  

KeY1J 
1 -+ driving machine1] 
2 -+  paral le l ·offset1] 
3 -+ driven·machine1] 
4 -+  planes ·of-flexuren 

KeY1J 
1 -+ driving ·machi ne1] 
2 -+  driven ·machi ne1] 
3 -+  planes ·of-flexuren 

KeY1J 
1 -+ driving · mach ine1] 
2 -+  latera l ·offset1] 
3 -+  driven ·machine1] 
4 -+  planes ·of-flexure1] 

1 

Figure F. 1 -Paral lel  Offset 

1 

Figure F.2-Ang u lar Misal ignment 

1 

5 -+ driving ·mach i ne -shaft-endn 5 

3 

2 

3 

3 

4 
Figure F.3-Latera l Offset with Ang u lar Misal ignment in the Same Plane and in  the Same Direction 

KeY1J 
1 -+ driving · machine1] 
2 -+ lateral -offset1] 
3 -+  planes ·of-flexure1] 
4 -+  driven-mach i ne1] 
5 -+  driving ·mach ine-shaft-endn 

3 

5 
F igure F.4-Lateral Offset with Ang ular Misa l ignment in  the Same Plane but in the Opposite Di rection 

52 

Copyright American Petroleum Institute 



An nex G 
(informative) 

Example  of the Determ i nation of Potential  U n balance 

G . 1  General 

A typical flex ib le coup l ing cons ists of a number of components that are centered with respect to the ax is of 
rotat ion by reference su rfaces such as the hub  bores and var ious p i lots or  reg isters (spigots or  rabbets) . The 
effective unbalance of such components is  a combinat ion of the res idua l  unbalance of the component itself and 
the effect of the eccentricity of the mass of the component resu lti ng  from eccentricity and clearance i n  the various 
p i lots or  reg isters and other reference su rfaces. 

The net unbalance of the whole coup l i ng  is  the summation of the effective unbalances of al l  the components . 
However, it is cons idered u n reasonable to assume that a l l  the contr ibutory unbalances act i n  the same d i rection ,  
and  it i s ,  therefore , no t  considered appropriate to  add a l l  these contributory unbalances arith metical ly. 

The actual mag n itude and d i rection  of each contr ibutory u nbalance is assu med to be random i n  natu re and the 
magn itude is  assumed to have a normal (Gaussian )  d istri bution ,  such that the assumed maximum is a fixed 
mu lt ip le of the standard deviation .  The mag n itude of the net u nbalance of the whole coupl i ng ,  then ,  also has a 
normal d istr ibut ion such that the maxi mum probable val ue (the potential unbalance) is the square root of the sum 
of  the squares of  a l l  the contr ibutory u nbalances. 

Th is is  i l l ustrated i n  F igure G . 1 ,  wh ich shows a s impl ified representat ion of one-half of a flexib le-element coupl i ng ,  
compris ing three parts : t he  hub ,  t he  flexib le-element pack or assembly, and  one-half o f  t he  spacer. 

Key 
1 hub  
2 flange 1 
3 pi lot 1 

2 

4 flexible element pack or assembly 
5 pilot 2 
6 flange 2 
7 spacer 

4 
6 

Fig ure G.1 -Typical Flexible Element Coupl ing 

G.2 Main Characteristics 

Runn ing  speed : 5000 rev/mi n  
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Masses : hub (mh) : 1 0  kg ; 

flexib le-element assembly (m1) : 1 2  kg ; 

half-spacer (msp) : 1 5  kg . 

G.3 Balanci ng 

The coup l i ng  is  component-balanced as  fo l lows : 

a) hub ,  balanced on a mandre l  to ISO 1 940- 1 :2003, g rade 2 . 5 :  

1 )  maxi mum mandre l  res idual  unbalance : 7 g · m m ;  

2) maxi mum eccentricity of mount ing surface,  eh : 1 0  µm ; 

3) maxi mum eccentricity of p i lot 1 to bore ,  e; : 0 µm ; 

b) flexib le-element assembly, locked and supported on a fixtu re at p i lot 1 and balanced to ISO 1 940- 1 :2003, 
g rade 2 . 5 :  

1 )  maximum fixtu re res idua l  unbalance:  7 g · mm ;  

2 )  maximum eccentric ity o f  reg ister (p i lot 1 )  on fixtu re , e1 : 5 µm ; 

3 )  d iametra l  c learance a t  reg ister on fixtu re : O ;  

4) d iametral clearance at hub  connection  (p i lot 1 ) : O ;  

5) maxi mum eccentricity, e2 , of p i lot 1 to p i lot 2: 1 0  µm ;  

c) spacer, balanced by ro l l i ng  on outer su rface of tube to ISO 1 940- 1 :2003 , g rade 2 . 5 :  

1 )  maxi mum eccentricity, esp ' of reg ister to flexib le assembly with respect to rol l i ng  surfaces : 5 µ m ;  

2 )  clearance, esp ' a t  reg ister spacer-to-flexib le e lement assembly (p i lot 2 ) :  1 0  µ m ;  

d )  bolti ng  (both flanges) :  1 2  (N) bolts on  200 mm pitch c i rc le d iameter (Db) : 

1 )  maxi mum d iametral bolt-ho le clearance, cb : 1 00 µ m ;  

2) maxi mum variation  in bolt-ho le rad ius ,  V,.bh : 1 00 µ m ;  

3) mass , mb of each bolt :  50 g ;  max. variat ion (heaviest to l ig htest) , vm,b
: 0 . 1 g ;  

4) mass, mnut ' of each nut :  1 0  g ;  max. variat ion (heaviest to l i g htest) : Vm,nut
: 0 . 1 g .  

NOTE I SO 1 940-1 :2003 , g rade 2.5, at 5000 rev/m in  represents a maxi mum unbalance of 5 g mm/kg . 

G.4 Contributory U n balance 

The various contr ibutory unbalances are l i sted i n  Table G . 1 . 
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Element 

Residual unbalance of hub  

Unbalance o f  hub  due to  mandrel 
eccentricity 

Unbalance due to res idual  
unbalance of hub  mandre l  

Res idua l  unba lance of flexible-
element assembly 

Unbalance of flex-e lement 
assembly due to fixture reg ister 
eccentricity 

Unbalance due to res idual  
unba lance of flexible-e lement 
assembly fixture 

Residual unbalance of half-spacer 

Unbalance of half-spacer due to 
eccentricity of reg ister 

Unbalance of flex-e lement 
assembly p lus half-spacer p lus 
flange 2 fasteners due to p i lot  1 
eccentricity 

Unbalance of half-spacer due to 
eccentricity of p i lot 1 to p i lot 2 

Unbalance of half-spacer due to 
clearance at p i lot 2 

F lange 1 unbalance due to bolt 
and nut rad ial  d isplacement 

F lange 2 unbalance due to nut 
and bo l t  rad ial  d isp lacement 

F lange 1 unbalance due to 
variat ion i n  mass of bo lts 

F lange 1 unbalance due to 
variat ion in mass of nuts 

F lange 2 unbalance due to 
variat ion in mass of bo lts 

F lange 2 unbalance due to 
variat ion in mass of nuts 

Total 

G.5 Potential U n balance 

Table G - 1 -Contributory U n balance 

Calculation 

mh x 5 

mh x eh 

-

m, x 5 

m1 x e, 

-

m x 5  sp 

msp x esp 

[m, + msp + N(mb + mnut) ]  x e1 

msp x e2 

msp x csp/2 

N(mb + mnut) x ( c12 + V,,bh) 1 1 ooo {N 

N(mb + mJ x (°12 + V,,bh) 1 1 0oo {N 

vm,b x 0111 x -YNh 

vm,b x 0111 x -YNh 

vm,b x 0111 x -YNh 

vm,b x 0111 x -YNh 

-

U n balance 
u 

g - mm 

50 

1 00 

7 

60 

60 

7 

75 

75 

277.2 

1 50 

75 

3 1 .2  

3 1 .2  

1 5 .6  

1 5 .6  

1 5 .6  

1 5 .6  

1 06 1 .00 

The potential unbalance , U, equals the square root of the sum of the squares per half coup l i ng : 

U = y1 38, 933 . 1 6  = 373 g-mm 

55 

LP 
(g - mm)2 

2500 

1 0 ,000 

49 

3600 

3600 

49 

5625 

5625 

76,839.84 

22,500 

5625 

973.44 

973.44 

243 .36 

243 .36 

243 .36 

243 .36 

1 38,933 . 1 6  

Tota l mass of the half  coup l ing is  37 .36 kg for hub ,  flex e lement assembly, ha lf  of the hardware , and half of the 
spacer. 
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The mass d isplacement ,  mdis ' of the pr inc ipal i nert ia axis i s  then calcu lated as fo l lows : 

mdis = 373 X 106/( 1000 X 1000 X 37.36) = 9.98µm (393 microinches) 

In accordance with 8 .9 .3 ,  a coup l i ng  operati ng at 5000 rev/mi n  shou ld not exceed ANS l/AG MA 9000-C90 , C lass 
1 1 ;  that is, a mass center d isplacement of 1 3  µm (500 m icroi nches) .  Therefore ,  the example coup l ing satisfies 
the requ i rement .  

NOTE Refer to  ANS I/AG MA 9000 for  the derivat ion of  the equat ions used to calcu late the various contributory u nbalances 
and fu rther i nformation on the concept of potential unbalance. 
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H . 1  Scope 

Annex H 
(normative) 

Co u pl i ng Guards 

This an nex covers the m in imum requ i rements for  guards used with specia l-pu rpose coup l i ngs .  Th is i nformat ion 
is  added as a conven ience to the owner or  the contractor i n  specify ing the total requ i rements for the d rivi ng and 
d riven equ ipment system .  Coupl ing guards are usual ly suppl ied by the mach inery vendor rather than by the 
manufactu rer  of the coup l i ng .  

NOTE 1 I t  is recogn ized that coup l i ng  guards are typical ly not designed t o  reta in any parts o f  t h e  coup l i ng  that may come 
off during  operation .  

NOTE 2 I t  is recogn ized that s i nce t he  coup l i ng  guards are typical ly suppl ied by  t he  mach inery vendor, there may be 
l im itat ions to applyi ng the i nformation in th is section .  

H .2 General  Requ i rements for Al l Guards 

H.2.1  • The purchaser sha l l  designate who coord inates and who is responsib le for the supply of  a l l  coup l ing 
guards i n  the equ ipment trai n .  

H.2.2 • The purchaser shal l  specify the types of guards that are requ i red . 

H.2.3 Each coup l i ng  sha l l  have a coup l i ng  guard that sufficiently encloses the coup l i ng  and other rotat ing 
components to prevent personne l  f rom contacti ng movi ng parts du ring  operat ion of the equ ipment trai n .  A l lowable 
access d imensions sha l l  comply with specified standards ,  such as ANS I  B 1 1 . 1 9 , I SO 1 4 1 20 ,  or other appl icable 
national ly recogn ized standard . The maxi mum size of the open ing  shal l  not exceed 1 0  mm (0 .375 i n . ) .  

H.2.4 T h e  guard shal l  b e  read i ly removable for i nspect ion a n d  mai ntenance o f  t h e  coup l i ng  without d istu rbance 
of the coup led mach i nes .  

H.2.5 The guard sha l l  be constructed with suffic ient rig id ity to withstand a 900 N (200 lb1) concentrated static 
load i n  any d i rect ion without the guard contacti ng  moving parts and with a deflection of not more than 0 .0005 
t imes the u nsupported length of the guard . 

H.2.6 • With purchaser approva l ,  guards fabricated from expanded metal or perforated sheets may be used . 
The requ i rements for the maxi mum size of the open ing  shal l  be per H .2 .3 .  

H.2.7 Guards shal l  be constructed of steel , brass, al um i num ,  or  non meta l l ic  (polymer) materials as ag reed . 

H.2.8 • The guard sha l l  comply with the requ i rements of any specified local codes or regu lat ions;  for example ,  
OHSA Standard 1 9 1 0 .2 1 9-0, EN 953 , ANSI  B 1 1 . 1 9 , o r  ISO 1 4 1 20 .  

H.2.9 The guard sha l l  conta in  featu res that m in i mize d rawi ng o i l  from the beari ng housi ngs .  

NOTE Drawi ng a i r  th rough  the guard can be an  effective way to reduce the guard su rface temperatu re , but  th i s  benefit 
shou ld be weighed against the poss ib i l ity of d rawing more o i l  from the beari ng hous ings because of the reduced pressu re i n  
t he  g uard . 

H.2.1 0 • If specified ,  guards sha l l  be constructed of an agreed spark-resistant materia l . A descri ption of the 
materials of construction  shal l  be submitted to the purchaser for approval . Components such as fasteners ,  
i nstru mentation ,  or  other  devices i ns ide of  the coup l i ng  guard around the coupl i ng  shou ld a lso be considered . 
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NOTE 1 Many users consider pure a l um inum and a l um inum a l loys with less than 5 % i ron  and a maximum content of 2 % 
magnesi u m  or 0 .2  % copper to be spark-res istant. However, l ocal regu lations ,  such as BS EN I SO 80079-36:20 1 6 ,  sometimes 
proh ibit a l um inum or nonmetal l ic  mater ia ls with i n  potent ia l ly explos ive atmospheres. N icke l -copper a l loys (UNSN0440X or 
UNSN0550X) and copper-based a l loys (e . g .  brass, bronze, al um i num bronze,  beryl l i um  bronze) are general ly considered 
to be spark-resistant. N ickel-based a l loys, inc lud ing a l loy 600 (UNSN06600) and a l loy 625 (UNSN06625) ,  are considered 
spark-resistant. 

NOTE 2 Materials that are not considered spark-resistant i nc lude sta in less stee ls ,  i ron ,  steel (a l l  a l loys) , mag nesi u m ,  and 
titan i um .  

H.2. 1 1  • I f  specified for guards used i n  potentia l ly  explosive atmospheres , an ign ition hazard assessment (r isk 
analysis) i n  accordance with BS EN 80079-36 :201 6 shal l  be conducted and documented . 

NOTE This is a requ i rement for ATEX and may be requ i red i n  other j u r isdictions .  

H.2. 1 2  The maxi mum coup l i ng  guard su rface temperatu re at the maxi mum conti nuous speed shal l  be 
calcu lated by the vendor supply i ng the coup l i ng  g uard . Assumpt ions for ambient air and sun load shal l  be stated . 
The maximum surface temperatu re of the guard sha l l  not exceed 60 °C ( 1 40 °F) .  

H.2. 1 3  • The maxi mum i nternal enclosure temperatu re at  the maxi mum conti nuous speed shal l  be calcu lated 
based on the maxi mum ambient temperatu re and us ing the su rface temperatu re calcu lated in H . 2 . 1 3 . It sha l l  be 
ag reed by the purchaser and the vendor who shal l  make these calcu lations .  

H.2. 1 4  The maxi mum i nternal temperatu re calcu lated i n  H . 2 . 1 3  shal l  be reviewed for  potential damages to 
items such as components , l ubrication  breakdown , or l ub ricat ion atom ization .  Computat ional  mode l i ng  may be 
benefic ia l  for optim iz ing the guard des ign .  The cou p l ing guard design sha l l  consider other e lements in the p ip ing 
system and how they affect the a i r  flow th rough the guard .  

H.2. 1 5  The guard shal l  i nc lude featu res to m in i mize the heat generated by the rotat ing components , such as : 

a) i nternal  baffles ;  

b) location ,  s ize, and or ientation  of i n l ets and/or outlets ; 

c) maki ng the clearance between the coup l i ng  guard i ns ide d iameter and the maxi mum coup l i ng  outside 
d iameter (typical ly the coup l i ng  flanges) as large as poss ib le ,  with a m in imum of 25 mm (1 i n . )  rad ia l  
clearance ; 

NOTE Increas ing rad ia l  c learances may improve the  a i r  flow with i n  the coup l i ng  g uard ,  avo id ing isolated h igh
temperature reg ions,  to  reduce heati ng caused by a i r  sheari ng .  

d)  i ncreas ing  the flow of  a i r  th rough the g uard ;  

e )  considering applying  forced venti lation by  creati ng  a vacuu m  a t  t he  coup l i ng  guard flu id  exits ; 

f) model i ng  bolt heads to accu rate ly s imu late the heat generation due to windage ; 

g)  m i n i m iz ing the nu mber of rotat ing bolts (hardware) that can generate windage.  

H.2. 1 6 I f the expected maxi mum su rface temperatu re exceeds the val ue of H . 2 . 1 2  after i nternal provis ions 
have been considered , external provis ions of the guard may be considered with the owner 's approval , such as : 

a)  incorporati ng  cool i ng  fi ns on the exterior  surface of the coup l i ng  guard to promote convective heat loss ;  

b) add ing  panels or  sh ie lds .  

H.2. 1 7  I nject ing o i l  i s  not preferred to ach ieve the requ i red coup l i ng  guard temperatu re .  
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H . 3  Base-mou nted G uards 

H.3.1 Guards that are fastened to the equ ipment fou ndat ion or  baseplate shal l  be removable i n  one piece . 

59 

H.3.2 Base-mou nted guards shal l  preferably be fabricated from a sol id metal sheet or p late with no open i ngs .  
Guards that are fabricated f rom expanded metal or  perforated p late are acceptable ,  provided that the s ize of  the 
open ing  meets the requ i rements of  H .2 .3 .  Guards of  woven wi re are unacceptable .  

H.3.3 • If specified ,  a base-mounted cou p l ing guard shal l  be o i l  tig ht. 

H .4 Fu l ly Enclosed G uards 

H 4.1 Ful ly enclosed g uards shal l  at a m i n imum : 

a) be cyl i nd rical i n  shape ; 

b) be axial ly split with provis ion at each end for connection to the coup led equ ipment ;  

c)  Coup l i ng  guard assembly shal l  be capable of a l lowi ng for axial g rowth wh i le  mai ntai n i ng  a seal . Typical ly, 
the seal i ng  for the axial g rowth is provided through a s l ip  jo int at one end of the guard with two 0-r i ngs or by 
us ing a meta l l ic  be l lows ; 

d) Coupl i ng  guard assembly shal l  accommodate both rad ial  and axia l  movements between the stat ionary 
mach ines/components th rough articu lat ion poi nts or flexib le be l lows. 

H.4.2 I f  adapti ng  flanges are requ i red to mate the guard to the associated components of the equipment tra i n ,  
t he  vendor designated i n  H . 2 .  1 shal l  be  respons ib le fo r  t he i r  design  and  supply. 

H.4.3 • Fu l ly  enclosed guards sha l l  be o i l  t ight and provided with vent and dra in  connections .  At a m i n imum ,  
these vent and  dra in  connections sha l l  be  ON 25 (NPS 1 )  and , i f  specified ,  flanged .  

H.4.4 I f  t he  guard is des igned to  be  cooled us i ng  a i r  flow, there shou ld be  adequate i n let a i r  port(s) ,  located i n  
d ifferent p lanes from the  exit a i r  port(s) .  The  o i l  dra in  may  a l so  serve as the  a i r  exiVi n let port so that a i r  c i rcu lates 
throughout the enclosure.  The exit air port area shou ld be at least twice the i n let air port area. Exit ai r ports 
shou ld be located as near as practical to the same axial positions as the bolt heads on the coup l ing flanges and 
or iented tangential to the enclosure outside d iameter such that rotat ion tends to s l i ng  a i r  d i rectly out of the ports . 
Th is posit ion and orientation maxim izes the a i r  flow from the pumping action induced by the bolt heads. Mix ing 
of  tangential and rad ial ports shou ld be avoided . 

H.4.5 A th readed fi lter breather sha l l  be supp l ied for attachment to the vent(s) un less otherwise specified .  
I n  appl ications where t he  vent is  piped or  i nc luded as  part o f  t he  vent system for t he  equ ipment trai n ,  th is 
connection sha l l  be flanged ,  i n  wh ich case the breather is  not requ i red . F langed dra in  connections ,  at a m i n imum ,  
shal l  be  ON 25  (NPS1 ) and  capable o f  hand l i ng t he  o i l  carryover from t he  coupled equ ipment .  I t  is  recommended 
that the drai n connection be tangential to the enclosu re outside d iameter and conform to the coup l i ng  d i rect ion 
of rotation .  

H.4.6 A baffle shou ld a l so  be  insta l l ed a long  the  enclosure over t he  exit port to  prevent t he  o i l  from rotat ing 
around more than one revo lut ion before exiti ng . In  guards 900 mm (36 i n . )  or longer, it can be necessary to have 
two dra ins ,  one at each end ,  in d ifferent p lanes than the i n let vents if a i r  cool i ng  is used . 

H.4.7 • If specified ,  the guard shal l  be fitted with a connection for purg i ng  with dry a i r  or an inert gas.  

NOTE Th is is necessary if unusual ly corrosive condit ions exist . 
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H.4.8 • If specified , the contract guard sha l l  be used when the contract coup l i ng  is factory tested with the 
d rive r and d riven equ ipment .  

H.5 G uards for Cont in uously Lu bricated Cou p l i n g s  

H.5.1  I n  addit ion t o  t h e  requ i rements l i sted i n  H .4 ,  t h e  fo l lowing shal l  apply t o  coup l i ng  guards for conti n uously 
lubricated coup l i ngs .  

H.5 .2  Each o i l -spray nozzle sha l l  be posit ively fastened to  the guard i n  the proper or ientation ,  and the mou nti ng 
shal l  ensure that th is or ientation  is  eas i ly re-estab l ished if removal of the nozzle is  requ i red for mai ntenance .  
Friction  clamping o f  nozzles or  tub ing i n  unacceptable .  

H.5 .3  Guards sha l l  be designed to  remain  o i l-tight  for at  least five years of  operation .  A flanged o i l  dra in  
connection ,  ON 25 (NPS 1 )  or  larger  i n  s ize ,  sha l l  be provided fo r each guard .  

H.5.4 • I f  specified ,  a transparent window sha l l  b e  provided to permit safe inspection o f  each o i l  spray wh i le  
the coupl i ng  is  i n  service . 

H.6 G uards for I nstru mented Coupl i ngs 

H.6.1  I n  addit ion to  requ i rements i n  H . 2  through H .5 ,  guards contai n i ng i nstru mentation  such as torque meters 
shal l  be designed so that the i nternal temperatu re does not exceed the maxi mum al lowable temperatu re of the 
enclosed i nstrumentation .  

H.6.2 I f  a torque measuri ng  system is specified ,  t he  i nternal cou p l ing guard temperatu re (H .2 . 1 4) sha l l  not 
exceed the maxi mum al lowable temperatu re for any torque measur ing system component with i n  the coup l i ng  
guard . 
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An nex I 
(informative) 

Cou p l i n g  Tapers 

This standard mandates shaft-ends with a taper  of 1 :24 ( 1 /2 d iametral in per foot length) for keyless , hydraul ical ly 
fitted hubs and a taper of 1 : 1 6  (3/4 d iametrical i n  per foot length ) for non-hydrau l ica l ly  fitted hubs .  I t  is  recogn ized 
that other tapers exist ; however, the 1 :24 and 1 : 1 6 tapers are mandated as a default standard in order to 
standardize for too l i ng  pu rposes.  

The g reater the taper, the g reater the accu racy that is  demanded to posit ion  the hub  axia l ly on  the shaft i n  order 
to mai ntai n stresses and contact pressures with i n  g iven l im its. Alternatively, the shal lower the taper, the less 
latitude there is  in vary ing stresses and contact pressu res because of the re lative ly large accompanyi ng change 
i n  the spacer-gap d imens ion .  

Table 1 . 1  i l l ustrates t he  axial -hub advance requ i red to  ach ieve 0 .025 mm (0 .001  i n . )  o f  bore d i lat ion for th ree 
standard shaft-end tapers. 

As a fu rther i l l ustration ,  consider the case of a 1 25 mm (5 i n . )  d iameter bore that has an i nterference of 0 .002 mm 
(0.002 i n . )  per m i l l i meter ( inch) of bore d iameter. Th is bore ach ieves a stress level of 4 . 1 4  x 1 08 N/m2 (60 ,000 lb/ 
i n .2) .  The total bore d i lat ion is 0 .25 m m  (0 .0 1 0 i n . ) ,  requ i ri ng  an axial advance 1 0  t imes the val ues shown i n  the 
chart=- 1 4 . 5  mm, 6.0 m m ,  and 4 .0  mm (0 .57 i n . ,  0 .24 i n . ,  and 0 . 1 6  i n . ) ,  respectively, for the th ree tapers .  

Copyright American Petroleum Institute 

Table 1 . 1 -Axial  H u b  Advance Req u i red to Achieve 25 µm (1 m i l ) of 
Bore Di lat ion 

Taper 
Axial  Advance Req u i red 

mm in.  

1 °  ( i nc luded ang le)  1 .4 0 .057 

1 :20 (0.60 i n .  per foot) 0 .5  0 .020 

1 :24 ( 1/2 i n .  per foot) 0 .6  0 .024 

1 : 1 6 (3/4 i n .  per foot) 0 .4 0 .0 1 6 
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Annex J 
(informative) 

I nspect ion of Taper Bore H u bs with CMM Method 

J . 1  General 

J . 1 . 1  The pu rpose of th is annex is to provide fu rther  defi n it ion and gu idance for the i nspection of taper bores 
for coup l i ng  hubs with coord inate measuri ng  mach ines (CM M) .  8 .6 .2 .4 .2  identifies the recommended acceptance 
standard .  

J . 2  Proced u re (refer t o  Fig u re J . 1  and Fig u re J .2) 

J .2 . 1  Method 1 -Discrete Poi nts Methods 

a) Thorough ly clean bore and ensure it is  free of bu rrs and debr is ,  and conforms to the m i n imum requ i red 
surface fi n i sh .  

b )  Posit ion  the  hub  on the  CMM to  a l low measurement o f  the  ent i re length o f  the  hub .  

c )  Measure and record at  each of  the fou r  d iameters over the length of  the taper as shown i n  F igure J . 1  (from 
A to D) .  Take measurements at a m i n imum of 1 2  equal ly spaced poi nts at each d iameter, as shown i n  F igu re 
J .2 .  

d) Record the  measurements . 

e) Evaluate per acceptance criteria described in 8 .6 .2 .4 .2 .  

J .2.2 Method 2 Scan n i n g  Method 

Thorough ly clean the bore and ensure it is  free of bu rrs and debris ,  and conforms to the m i n imum requ i red 
surface fin i sh .  

a) Posit ion  the hub  on the CMM to a l low measurement of the ent i re length of the hub .  

b )  Us ing a scann ing  CMM,  scan from d iameters A to  D wh i le  trave l i ng  between the two locat ions and scan n i ng  
through 1 440 deg rees (360 deg rees fou r  t imes through a sp i ral ) .  

c )  Record the  measurements . 

d) Evaluate per acceptance criteria described i n  8 .6 .2 .4 .2 .  
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SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 
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F igure J . 1 -Axial  Probe Locations 

Figure J .2-Radial Probe Locations 
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Annex K 
(normative) 

Proced u re for Residua l  U n balance C heck 

K.1  General 

K.1 . 1  This annex describes a procedure to verify res idual  u nbalance i n  coup l i ngs by determ i n i ng the cal ibration  
accuracy of  the balanci ng  equ ipment.  Balanc ing mach ines may be configured to  d isplay the amount of  coup l ing 
unbalance ; however, the cal ibration can be i n  error. To determine the actual res idual  unbalance , a known amount 
of u nbalance shou ld be added us ing an appropriate procedure.  

K.1 .2 F igures K. 1 ,  K .2 ,  and K .3  are provided as examples.  The worksheets for these figu res can be completed 
for equations in 9 .3 .5 .6  or 9 .3 .6 .  

K.1 .3 The example sketches for t he  assembly for F igures K. 1 , K .2 ,  and  K .3 may have to  be  altered to  best 
show the coup l i ng 's assembly. 

K.2 Res id ual Unbalance 

Residual u nbalance is the amount of u nbalance remai n i ng  i n  a coup l i ng  after balanci ng .  Residual unbalance 
shal l  be expressed i n  g -mm (g- i n . ) .  

K.3 Maximum Al lowable Res idual  U n balance 

K.3.1 The maxi mum al lowable res idual  unbalance , per p lane,  shal l  be calcu lated i n  accordance with equations 
as appropriate i n  9 .3 .5 .6  or 9 .3 .6 .  

K.3.2 The mass apport ioned to  each balance p lane  sha l l  be determined .  I t  shou ld  no t  s i mply be assumed that 
the mass is equal ly d ivided between the two balance p lanes u n less the coup l i ng  is tru ly symmetrical . 

K.4 Res id ual Unbalance Check 

K.4. 1 General  

K.4.1 . 1  When the balanci ng mach ine  read ings  i nd icate that the coup l i ng  has been balanced with i n  the 
specified tolerance, a res idual  unbalance check sha l l  be performed before the coup l ing is  removed from the 
balanci ng mach ine .  Record and p lot the i nd icated res idual u nbalance heavy spot of both p lanes on the Residual  
Unbalance Worksheet (one for each plane) . 

NOTE Due to the poss ib i l ity of mach ine  ca l i brat ion errors, the  residua l  unba lance check can be performed prior to fi na l  
correct ion of the unbalance, typical ly after the p lacement of temporary weights. 

K.4.1 .2 To check the res idual  unbalance, a known trial weight ,  equal to the mu ltip l ie r  from Table K. 1 t imes the 
maximum al lowable u nbalance from the appropr iate equat ion in K .3 . 1 ,  is  attached to the coupl i ng  at the same 
angu lar  locat ion as the i nd icated heavy spot. The check is  ru n at each balance mach ine  readout p lane,  and the 
read ings in each p lane are tabu lated . This run is  then repeated with the weight placed 1 80° oppos ite of the heavy 
spot at the same rad ius .  The check is ru n at each balance mach ine  readout p lane ,  and the read ings  in each 
p lane are tabu lated . 

64 
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Table K. 1 -Trial Weight Mu lt ipl ier vs Nmc 

Maxim u m  Continuous Speed of 
Trial  Wei g ht Mult ip l ier  

Part/Assembly 

Nmc ::; 7500 rpm 1 .5 

7500 < Nmc ::; 1 2 , 500 rpm 2 .0  

Nmc > 1 2 ,500 rpm 2 .5  

K.4.2 Proced u re 

K.4.2 .1  Select a tr ial weight and rad ius  that wi l l  be equ ivalent to the tr ial weight mu ltip l ie r  t imes the maxi mum 
a l lowable res idua l  unbalance as defi ned by  equat ions i n  9 .3 .5 .6  or 9 .3 .6 .  Equation K. 1 shows the  use  of  these 
equations :  

NOTE I f  U, i s  488 .4 g-mm ( 1 9 .2  g - i n . ) ,  fo r  a coup l i ng  with MCS £ 7500 rpm ,  t he  tr ial weight magn itude shou ld  equal 732 .6  
g-mm (28 .8  g - i n . ) .  

I n  g -mm un its : 

u 
r 

6350: (for Nmc < 25 ,000 rpm) 
me 

U, = 3 ,:;;7 (for Nme 2::: 25 ,000 rpm) 

I n  g - i n .  un its : 

U = 1 13 .41!::'_ (for N < 25 ,000 rpm) 
r N me 

me 

U,. = _____!!".___ (for N > 25 ,000 rpm) 220.46 me -

(K. 1  a) 

(K. 1 b) 

K.4.2.2 At the heavy spot, add the fi rst tria l  weight  at the selected rad ius  i n  K.4 .2 . 1  to the fi rst balance readout 
p lane .  

NOTE Tria l  weight mag n itude is  a l i near fu nction  with rad ia l  l ocation .  Every effort shou ld be made to  place the weig ht 
accu rately, both rad ia l ly  and c i rcumferential ly. 

K.4.2.3 Verify that the balanci ng mach i ne's read ings  are stable ,  without fau lty sensors or  d isplays. 

NOTE When the tria l  weight i s  added to the last known heavy spot, the fi rst meter read ing  should easi ly exceed the 
balance to lerance i n  that p lane.  Little or no meter read ing  general ly ind icates that the coup l i ng  was not balanced to the 
correct to lerance, the balanci ng mach ine was not sensitive enoug h ,  or  that a balancing mach ine fau lt exists ( i . e .  a fau lty 
pickup) . 

K.4.2.4 Remove the tria l  weight and rotate the tria l  weight  to the second position ( 1 80° from the i n it ia l  tria l  
weight position) .  Al l verificat ion sha l l  be performed us ing on ly  one sens itivity range on the balance mach ine .  

K.4.2.5 Record and p lot the  balanc ing mach ine u nbalance ampl itude and phase readout (heavy spot) on  the 
Residual Unbalance Worksheet for the readout p lane in question .  I f  the i nd icated u nbalance phase angle for the 
res idua l  unbalance (K.4 . 1 . 1 )  differs by more than 1 0° from the fi rst tria l  weight  phase angle or the second tria l  
weight phase ang le p lus 1 80° ,  the angular location of the tria l  weight shou ld be adjusted to lessen the difference. 
Once the phase angle d ifference is  less than 1 0° ,  the actua l  amount of res idua l  unbalance ( refer to worksheets 
Fig u re K .2 ,  and Figu re K.3) can be calcu lated . 
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K.4.2.5.1 The difference in magn itudes of each tria l  weight run relative to the ind icated unbalance shou ld be 
with i n  20 % .  

K.4.2.5.2 I f t h i s  is  exceeded , weight p lacement and  mag n itude shou ld be  reviewed . A larger tr ial weight can 
be used with the val ue entered i nto the "User Selected Trial Weig ht" cel l ;  otherwise, this val ue shou ld be zero .  

NOTE 1 Not meeti ng th is to lerance w i l l  generate errors i n  t h e  calcu lated res idual  unbalance or  ind icate a problem with the 
balance mach ine .  

NOTE 2 I n  F igure K .3 ,  a larger  tria l  we ight  was needed to  enab le  the second read ing  to  be 1 80° d ifferent than the ind icated 
read ing  (cross over the center of the p lot) . The larger tr ial weight (9 g r) was inputted i nto the "User Selected Tria l  Weig ht" ce l l .  
Th i s  value o f  t he  tr ial weight ,  TW, is  then used to  calcu late t he  Actual Residual Unbalance. Fo r  t h i s  example ,  t he  mach ine 
was determined to  be read ing  1/2 o f  the actual unbalance. 

K.4.2.6 Repeat the steps described in K .4 .2 . 1  through K .4 .2 .5  for each balance mach ine readout p lane.  I f  the 
specified maximum a l lowable res idua l  unbalance has been exceeded i n  any balance mach ine  readout p lane 
when calcu lati ng the actual res idual unbalance , the coup l i ng  shal l  be balanced more precisely and checked for 
compl iance us ing the cal ibration  factors determi ned above . 

K.4.2.7 Where the coup l i ng  is balanced by mou nti ng it on a mandre l ,  and the mass of the mandre l  is g reater 
than 20 % of the mass of the coupl i ng ,  the res idua l  unbalance of the mandre l  a lone shou ld be determ ined fi rst. 
The res idual  u nbalance of the coup l i ng  is then determi ned by deducti ng the residual  unbalance of the mandre l  
vectorial ly from the res idual  u nbalance of the mandre l  p lus  coupl i ng .  
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SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 

customer: 

Job I Project Number: 

OEM Equipment S/N : 

Rotor Identification Number: 

Repair Purchase Order Number: 

Vendor Job Number: 

Correction Plane (A or 8) see sketch: 

Balancing Speed: 

Maximum Continuous Operating Speed : 

Static Journal Weight Closest to This Plane: 

w obtained from: 

Correction Radius - radius at which the readi ngs are taken 

and tria l  weight will be placed: 

Balance Plain Description: 

A 

1 I I I 1 
Sl!ll!Ct I Ol!Sl!ll!Ct l 

End A 

A 

1 I 
Sl!h!ct 

Calculate the Maximum Allowable Residual Unbalance (Ur): 
Nmcs S 25000 rpm 

SI Units: 

6350 . w u = ---
r Nmcs 

Customary unm: ( U SC expressed i n  grams) 

or 

Trial Weight Calculation: 

Nmcs > 25000 rpm 

w u = --
T 3 .9 3 7  

w u = -
T 2 20.46 

Nmcs 

w 

1 
Ol!Sl!'ll!Ct I 

Um • Ur TW = --R- Trial  Weight Multiplier (Um):  I._ ____ __, 

rpm 

rpm 

kg § l bm 

Rotordynamics [ • �ptcify ifOthtr 
mm '" 

I End B 

A 

I I 1 1 I 
Sl!h!ct Df!Sl!ll!Ct I 

Ur U n balance @ Balance Plane 

lg-mm lg 

Ur U n balance @ Balance Plane lg-i n lg 

Recommended User Selected 

Tria l  weight: Tria l  weight: 

lg 0.00 lg 

Record I n dicated Residual Unbalance (K.4. 1 . 1 )  and the I n dicated Unbalance with Trial  Weight (K .4 .2 .5)  

Test Data 

Unbalance Read ings 

A: Residual U n balance ( I Rr 

8: Unbalance w/ 1st Tria l  Weight (Mx)* 

C: Unbalance w/ 2nd Trial  Weight (Mn)* 

Y = Mx - M n  

Z = Mx + M n 

Trial Weight Effect Rt = Mx - I R  

R1/R2 

Uniformity OfTr�I Weight Placement & Effect: 
At11Jl•diJJ< 10 and 

Mannitud•rotio O.B<iRJlllZ & RZlllJl <l.Z 

Residual Unbalance Read ing (IR*R) 

Actua l Residual U n balance (AR=R*TW*Y/Z) 

With in Specification (AR < Ur) 

• denotes indicated values 
• I nd icated Residua l Unba lance 

• I nd icated Un bal ance w/ Tria l We ight #1 

• I ndi cated Un bal ance w/ Tria l We ight #2 

I I nd icates I nput Req u i red 

Magn itude 

grams (g) 

Phase Angle 

degrees (0) 

0.00 Angle Diff I B-A I <10 0.00 

0.00 Angle Diff I C-A l <10 180.00 

0.00 R2 = M n + I R 0.00 

R2/R1 

Caution: Potential Inaccuracies 
f/(auriontt, inaftl:s. -i�llr or 

ad ·usrw� ht fac.m•ntannl• 

Metric (g- mm) Customary (g- in)  

o· 

180' 

100% = 
"

lfN U M ! 

F igure K.1 -Residual  U n balance Worksheet Example 
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Customer: 

Job I Project Number: 

OEM Equipment S/N: 

Rotor Identification Number: 

Repair Purchase Order Number: 

Vendor Job Number: 

Correction Plane (A or B) - see sketch : 

Balancing Speed: 

Maximum Continuous Operating Speed: 

Static Journal Weight Closest to This Plane: 

W obtained from : 

Correction Radius - radius at which the read ings are taken 

and trial weight will be placed: 

API STAN DARD 671 

400 
N m cs 11000 

w 1300 

Rotordynamics 
200 

I nternational Oi l  Company 

J N  2398- I RG-48 

345-687 

C4784Xl 

12484-45985 

Plane A 

r 

r 

I · 

pm 
pm 

kg 

m m  

§ l bm �p.cify ifOthtr 
' "  

Balance Plain Description: Thrust I End A Cou pl ing I End B 

A A 

I I I I I I I 
SI!!@« I Ol!Sl!l@ct I Sl!ll!Ct 

Calculate the Maximum Allowable Residual Unbalance (Ur): 
Nmcs S 25000 rpm 

SI Units: 

6350 • w u = ---
T Nmcs 

Cuscomary umcs: ( USC expressed in grams) 

1 1 3.4  * w u, = ---

Nmcs 
Trial Weight Calculation: 

or 

Nmcs > 25000 rpm 

w u = -

' 3 .937  

w u = -
' 2 2 0.46 

I 
Ol!S(!ll!Ct I 

Um • U, TW = --R- Tria l  Weight Multipl ier (Um):  .._I _____ _, 

A 

I I I I I 
Sl!ll!Ct Ol!Sl!ll!Ct I 

Ur Unbalance @ Balance Plane 

750.45 lg-mm 3.75 lg 

Ur Unbalance @ Balance Plane 

lg- i n lg 

Recommended User Selected 

Tria l  Weight: Tria l  weight: 

7.50 lg 0.00 lg 

Record I ndicated Residual Unbalance {K.4. 1 . 1 )  and the I ndicated U n balance with Trial Weight {K.4. 2 . 5) 

Test Data 

U n balance Read ings 

A: Residual U n balance (IR)* 

e: Unbalance w/ 1st Tria l  Weight (Mxr 

C: Unbalance w/ 2nd Tria l  Weight (Mn,. 

Y = Mx - M n  

Z = Mx + M n 

Tria l  Weight Effect Rl = Mx - IR 

R1/R2 

Uniformity Of Trial Weight Placement & Effed: 
Ang/� dilf< 10 and 

Manniruderario O.B<IRJ/R2& R21RJJ<J.Z 

Residual Unbalance Read ing ( I R*R) 

Magnitude 

grams (g) 

Phase Angle 

degrees ( 0) 
3.5 65 

10.7 62 

4.2 247 

6.50 Angle Diff I B-AI  <10 3.00 

14.90 Angle Diff I C- A l  <10 2.00 

7.20 R2 = M n + I R 7.70 

0.94 R2/R1 1.07 

Acceptable 

l/caurionrd, incr�H wright or 

Metric (g-mm) Customary (g- in)  

700.00 

Actual Residual Unbalance (AR=R*TW*Y/Z) 654.76 

Within Specification (AR < Ur) 

• denotes indicated values 
• I nd icated Residua l Un ba lance 

• I nd icated Un balance w/ Tria l Weight #1 

• 
I 

I nd icated Un balance w/ Tria l Weight #2 

I nd icates I nput Requ i red I 

YES 

o· 

90" 

1so• 

1ao• 

100% = 20 g 

F igure K.2-Sample Residual  Unbalance Worksheet for Left Plane (SI) 
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SPECIAL-PU RPOSE COUPLINGS FOR PETROLEUM,  CHEM ICAL, AND GAS I N DUSTRY SERVICES 

customer: us Oil  Company 

Job I Project Number: J N 2398- I RG-48 

OEM Equipment S/N : 345-687 

Rotor Identification Number: C4784XL 
Repair Purchase Order Number: 

Vendor Job Number: 12484-45985 

Correction Plane (A or 8) see sketch: Plan e B 

Balancing Speed: 400 rpm 

Maximum Continuous Operating Speed : Nmcs 11000 rpm 

Static Journal Weight Closest to This Plane: 

w obtained from: 

Correction Radius - radius at which the readi ngs are taken 

and tria l  weight will be placed: 

Balance Plain Description: Thrust 

A 

1 I I I 1 
Sl!ll!Ct I Ol!Sl!ll!Ct l 

I End A 

A 

1 I 
Sl!h!ct 

Calculate the Maximum Allowable Residual Unbalance (Ur): 
Nmcs S 25000 rpm 

SI Units: 

6350 . w u = ---
r Nmcs 

Customary unm: ( U SC expressed i n  grams) 

or 

Trial Weight Calculation: 

Nmcs > 25000 rpm 

w u = -r 3 .9 3 7  

w u = -r 2 20.46 

w 

1 
Ol!Sl!'ll!Ct I 

Um * Ur TW = --R- Trial  Weight Multiplier (Um):  I._ ____ __, 

kg B l bm 

Rotordynamics [ • Sptcify if Othtr 
mm in 

Cou pl i ng I End B 

A 

I I 1 1 I 
Sl!h!ct Df!Sl!ll!Ct I 

Ur U n balance @ Balance Plane lg-mm lg 

Ur U n balance @ Balance Plane 

29.55 lg-i n 3.69 lg 

Recommended User Selected 

Tria l  weight: Tria l  weight: 

7.39 lg 9.00 lg 

Record I n dicated Residual Unbalance (K.4. 1 . 1 )  and the I n dicated Unbalance with Trial  Weight (K .4 .2 .5)  

Test Data 

Unbalance Read ings 

A: Residual U n balance ( I Rr 

8: Unbalance w/ 1st Tria l  Weight (Mx)* 

C: Unbalance w/ 2nd Trial  Weight (Mn)* 

Y = Mx - M n  

Z = Mx + M n 

Trial Weight Effect Rl = Mx - I R  

Rl/R2 

Uniformity OfTr�I Weight Placement & Effect: 
At11Jl•diJJ< 10 and 

Mannitud•ratio O.B<iRllllZ & RZlllJl <l.Z 

Residual Unbalance Read ing (IR*R) 

Actua l Residual U n balance (AR=R*TW*Y/Z) 

With in Specification (AR < Ur) 

• denotes indicated values 
• I nd icated Residua l Unba lance 

• I nd icated Un bal ance w/ Tria l We ight #1 

• I ndi cated Un bal ance w/ Tria l We ight #2 

I I nd icates I nput Req u i red 

Magn itude 

grams (g) 

Phase Angle 

degrees (0) 
3.5 130 

8.2 135 

312 

7.20 Angle Diff I B-A I <10 5.00 

9.20 Angle Diff I C-A l <10 2.00 

4.70 R2 = M n + I R 4.50 

1.04 R2/Rl 0.96 

Accepta ble 

f/(auriontt, inaftlH -i�llr or 

ad·un w.; ht fac.m•ntannf• 

Metric (g- mm) Customary (g- in)  

28.00 

56. 35 

NO 

o· 

90" 

180' 

100% = 9 g  

Figure K.3-Sample Residual  Unbalance Worksheet for Rig ht Plane (USC) 
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Annex L 
(normative) 

Torq ue Meas u r i n g  System 

L . 1  • Range of Torque ( Inc l ud ing Steady State Torque, Speed , Temperature,  and 

Overload Con d it ions of  I nterest) 

The torque  measur ing system sha l l  be capable of meeti ng  the torque  requ i rements of 5 .2  and any speed identified 
without damage. The m in imum speed for measurement shou ld be specified by the purchaser. 

Torque val ues wi l l  not necessar i ly match the coup l i ng  rati ng .  

L.2 Cyc l ic  Torq ue (Tors ional)  Mon itori ng Capabi l ity ( If Specified) 

The fo l lowi ng shal l  be provided on the data sheet: 

a) system bandwidth (m i n imum and maxi mum frequencies that the system is capable of resolvi ng ,  typical ly i n  
t h e  8 H z  t o  2 5  H z  range) ; 

b) accuracy of tors iona l  ampl itude va lue  where different from that specified for steady-state torque  measurement; 

c) un its of tors ional  ampl itude va lue  where different from that specified for steady-state torque  measurement; 

d) requ i rements for analog output, i nc lud ing any pre-process ing of the output s igna l ; 

e) v isual d isp lay requ i rements. 

L.3 Torq ue Measuring System Al ignment Req u i rements 

The torque measur ing system shal l  meet the requ i rements of a l ign ment and axial position ing  stated in 6 .3  and 
6 .4 .  

L.4 Accuracy 

The torque measur ing system shal l  be designed to provide the h ig hest accu racy at the steady state torque 
and the normal  operati ng poi nt . The measurement system's accu racy at  the peak torque ,  cyc l ic  torque .  and 
frequencies and momentary torque shal l  be provided . 

The measurement system's accuracy sha l l  be (+/-) 1 % of the steady-state torque  un less otherwise stated on the 
data sheets . The torque measuri ng  system's accuracy wi l l  typica l ly  be different with h i gher torque  va lues ,  such 
as transients as compared with steady state torque values .  

Temperatu re compensation to improve accu racy of  the measurement shal l  be i nc luded .  

Accu racy o f  the torque measur ing system may deg rade over t ime .  The supp l ier  shou ld d iscuss with the purchaser 
the expected deg radat ion a long with the t ime period . 

NOTE 1 Some torque  measur ing systems inc lude a self-test featu re to assist with the  self-verification  to determ ine if the 
accu racy is degrad ing .  
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NOTE 2 Depend ing on the level of accu racy desi red,  the torque measur ing system may requ i re addit ional components . 

L.5 Effect of Rotordynamics 

71  

The system rotordynamics shou ld i nc lude any physical change to the coupl i ng  resu lti ng from the i ncorporat ion 
of the torque meter. 

L.6 • Signal Output Type and S ig nal Process ing ,  I ntegration 

a) The torque measuring  system wi l l  provide 4-20 mA analog outputs. 

b) The fol l owing shou ld be specified by the purchaser: 

1 )  other  than 4-20mA outputs ; 

2) requ i rement for a visual d isp lay un i t ;  

3 )  location  of  the visual d isp lay un it ;  

4) ranges of output scal i ng ; 

5) measurement of negative torque ;  

6) maxi mum al lowable temperatu re of any torque measur ing system component with in  the coup l i ng  guard . 

L.7 Cal i brat ion and Effect on Tem peratu re 

The torque measur ing system shal l  be suppl ied with the appropr iate cal ibrat ion docu mentation .  U n less otherwise 
specified , the system sha l l  be ca l ibrated at factory temperatu re , and that temperatu re shal l  be stated with the 
documentation .  

L.8 Service Duty 

The torque measur ing system sha l l  be su itable for conti nuous duty. 

L.9 Environ mental Considerations 

The torque measur ing system sha l l  be designed for  typical i n land industr ial s ite appl ications .  For  non- in land 
appl ications ,  the specific requ i rements identified i n  1 0 . 3  shal l  be met and any other requ i rements identified by 
the pu rchaser. 

The torque measur ing system shou ld use good practices , such as overal l sh ie lded wir i ng to m i n im ize external 
no ise .  

L. 1 0  Add it ional I nformation 

The purchaser shou ld provide addit ional i nformation  requ i red for  the torque measur ing system ,  such as : 
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a)  identification of  e lectrica l/i nstrumentation term ination poi nts of  the system components , inc lud ing any control 
panel ; 

b) e lectro-magnetic interference (no ise) :  Any specific requ i rements , such as electro-magnetic interference or 
suscepti b i l ity, shou ld be specified by the purchaser; 

c) area class ification and certification requ i rements : The torque measuri ng  system sha l l  meet the requ i red area 
classifications and certificat ions as specified on the data sheet; 

d) power :  

1 )  avai lable power supply shal l  be provided on the data sheet ; 

2) power consumpt ion sha l l  be provided to the purchaser ;  

e )  d i rection of  rotation and power flow: d i rection of  normal rotation and power flow of  the coupl i ng ;  

f) spares identification and ca l ibration requ i rements , such as:  

1 )  spare torque measur ing coupl i ng ; 

2) spare set of e lectron ic  components. 
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Annex M 
(informative) 

I nspecto r 's C heckl ist 

This i nspection  p lan is an example and is i ntended to serve as a gu ide l i ne on ly. 

I nspect ions shal l  be per parag raphs 1 2 .2  and 1 2 .3 .  

I nspect ion leve ls are : 

- Level 1 :  The defau l t  leve l ;  typica l ly  used for coup l ings i n  genera l  service. 

- Level 2 :  Comprises performance and materia l  requ i rements and is  more stri ngent than Level 1 .  

- Level 3 :  Items shou ld be considered for coup l ings i n  the most critical services of i n it ia l  vendor qua l ification .  

The  decis ion to  review, observe , or  witness the  i nspections shou ld be  i nd icated i n  t he  appropriate col u m n  i n  
Table M . 1 . 

Table M. 1 -lnspector's Checklist 

Item API 671 Level To be To be To be Status 
Paragraph 

Dimensional and Geometric Checks 

Bore(s) ( if 
appl icable) 

Size (bore 
d iameter and 

8 .6 . 1 .9  1 
fit length} and 
geometry 

Keyway (quantity, 
width , depth ,  8 .6 . 1 .5 ,  
bottom o f  bore 8 .6 . 1 .6 ,  and 1 
to top of key, fit ,  8 .6 .3  
rad ius ,  taper, etc) 

Taper 8 .6 .2 .4  2 

Hub/shaft fit ( i f  
8 .6  

appl icable) 

Bore fi n ish 8 .6 . 1 .8  2 

R ing and p lug 
gauge records or 

8 .6 .2 .4  2 
CMM inspect ion 
records 

I nteg ra l  flange(s)  
8 .5  

( i f  appl icable) 

Hole size, 
quantity, and 8 . 1 0 . 1  1 
pos it ion 

P i lot d iameter, 
length ,  and 8 . 9 . 1  1 
runout 

F lange face 
8 .9 .2  2 

runout 
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Table M. 1 -lnspector 's Checklist (Cont inued) 

Item API 671 Level To be To be To be Status 
Parag raph 

Overal l  
d imensions per 
outl i ne  d rawi ng 

Annex 
(compl iance 

0.3 .2 .2 . f  
2 

with a l lowable  
coup l i ng  
envelope) 

Complete check 
of coup l ing  

Var ious 
d imensions and 
geometry 

Balance 

Balance of 
Review of 

9 and 
accessories 

certificat ion 
1 2 .3 .2 .d  

1 (bolts, nuts , 
paperwork rubber 

blocks, etc) 

Balance method 

Balance of 
accessories 
(bolts ,  nuts , 9 .3 .4  2 
rubber b locks , 
etc) 

Component 
9 .3 .5  

balance 

Assembly check 
9 .3 .6  2 

balance 

Assembly 
9 .3 .7  2 

balance 

Review of 
balance too l ing  9 .3 . 1 1  2 
( i f  appl icable) 

Addit ional 
balance 
requ i rements ( i f  
appl icable) 

Residual 
unbalance 9 .3 .8  2 
verificat ion 

Repeatabi l ity 
9 .3 .9  2 

check 

Component 
i nterchangeabi l ity 9 .3 . 1 0  2 
check 

Trim  balance 
9 .4  2 

holes 

Balance 
equ ipment 

n/a 
capabi l ity and 
review 
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Table M.1 -lnspector 's Checklist (Cont inued) 

Item API 671 Level To be To be To be Status 
Paragraph 

Cal ibration ,  
clean l i ness, 

n/a 
maintenance 
records 

Material 

Certificat ion 
(m in imum 
of  a l l  torque 1 2 .3 .2 .a  
transmitti ng 
components) 

Fatigue  ( i f  
constant- l ife 7 .2 
cu rve is used) 

Chemical 1 2 .3 .2 .a  2 

Documentat ion 
(m i l l  certification ,  

1 2 .3 .2 .a  2 
heat numbers, 
marki ngs ,  etc) 

Mechanical 1 2 .3 .2 .a  2 

Heat treat 1 2 .3 .2 .c  

Gauss level n/a 2 

Traceab i l ity ( i f  
n/a 

specified )  

Verify material 
matches 

n/a certificat ion ( i f  
specified) 

Non-destructive 
1 2 .3 .4 

test ing 

Records 1 2 .3 .2 .b  2 

Certificat ion 
of inspectors/ n/a 
operators 

Weld ing ( i f  
1 2 .3 .5  2 

appl icable) 

Certificat ions and 
1 2 .3 .5  

procedu res 

Non-destructive 
test ing (su rface 1 2 .3 .5  2 
and sub-su rface) 

Welder 
1 2 .3 .5  

certifications 

Resu lts of 
per iod ic material 1 2 .3 .7  2 
test ing 

Hardware and Accessories 

All hardware 
avai lable and 1 
clearly labeled 
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Table M. 1 -lnspector 's Checklist (Cont inued) 

Item API 671 Level To be To be To be Status 
Parag raph 

API 671 or 
customer 8 . 1 0 .8  1 
requ i red spares 

Certificat ion as 
requ i red 

Mechan ical 1 0 .7  2 

Non-destructive 
1 2 .3 .4 2 

test ing 

Hydrogen 
embrittlement ( i f  n/a 2 
appl icable) 

Verify material 
matches n/a 
certificat ion 

Marki ng 

Match-marks 
9 .3 .6  and 1 

9 .3 .7  

Serial nu mber 
1 2 .5 .6  1 

and item numbers 

Customer 
1 2 .5 .6  and 

identification 
1 2 .5 .8  

1 
nu mbers 

Tighten ing 8 . 1 0 .5  and 
1 

torques 1 2 .5 .7  

Special marki ng 
for sh ipp ing 
and assembly 1 1 .2 .2  1 
hardware and 
too ls 

Packag ing and Documentat ion 

Drawing i ncludes 
requ i red 
customer-specific 
data (customer Annex 0 . 1 .2 1 
blocks, I D  
nu mbers, labe ls ,  
etc) 

Drawing i ncludes 
i nterface 
connections 

Annex 
(clearly labeled 

0.3 .2 .2 . f  
1 

for subsequent 
inspect ions and 
i nsta l lation) 

Drawing i ncludes 
complete b i l l  
o f  mater ia ls 1 1 .2 .2 and 
( inc lud ing Annex 1 
quantit ies, part 0.3 .4 . 1 
nu mbers ,  and 
materials) 
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Table M.1 -lnspector 's Checklist (Cont inued) 

Item API 671 Level To be To be To be Status 
Paragraph 

Preservat ion 
and packag ing  1 2 .5 .  1 ,  
su itable for 1 2 .5 .4 ,  and 1 
transport and 1 2 .5 .9  
storage 

Sh ipp ing 
documentation 

1 2 .5 .3  1 
and tags (as 
requ i red) 

Packi ng l ist 
Annex 

1 
0.3 .4 . 1 

Center of g ravity 
locat ion and l ift ing n/a 1 
poi nts 

I nsta l lat ion too l ing  
1 1 .2 1 

( i f  appl icable) 

I nsta l lat ion Annex 
1 

i nstruct ions 0.3 .5 . 1  

General 
arrangement 
d rawi ng 

Annex 0.3.2 1 
( reflect ing the 
actual coup l i ng  
sh ipped) 

API 671 Annex 
2 

datasheets 0.3 .2 .a  

Spare parts l i st 
Annex 

2 
0.3 .2 .g  

Qual ity 

Review vendor 
process(es) to 1 2 . 1  
ensure qual ity 

Receivi ng and 
1 2 . 1 . 1  

inspections 

Mechan ical 
1 2 . 1 . 1  2 

testi ng 

Cal ibrat ion of 
equ ipment and 1 2 . 1 . 1  2 
tools 

Certification of 
1 2 . 1 . 1  

operators 

Corrective act ions 1 2 . 1 . 1  

Process for non-
1 2 . 1 . 1  2 

conform ing  parts 

Special  Featu re (if appl icable) 
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Table M. 1 -lnspector 's Checklist (Cont inued) 

Item API 671 Level To be To be To be Status 
Parag raph 

Coat ing 
certification 
( inc lud ing 
hydrogen n/a 2 
embrittlement 
records i f  
requ i red) 

Conti nu ity check 
for e lectrical ly 

8 . 1 1  
i nsu lated 
coup l ings 

Torque meters 1 1 .3 

Cal ibration 
n/a 1 

records 

Hazardous zone 
rat ings c lear ly n/a 2 
marked 

Overload 
protect ion 
devices ( review of 7.4.4 2 
test resu Its and/or 
certification )  

R ing and  p l ug  
gauge 

1 1 .2 .5  2 

Lapping tools 1 1 .2 .6  2 

Physical test ing 

Axial natural 
1 2 .4 . 1 2 

frequency (AN F) 

Other (as 
specified and 
ag reed upon 1 2 .4 .2 
by vendor and 
p� rchaser) 
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Annex N 
(informative) 

Pu rchaser 's C heckl ist 

This pu rchaser's checkl ist (Table N . 1 )  may be used i n  conju nction  with the data sheets (Annex A) to : 

a) verify that the purchaser's specific requ i rements have been provided to the vendor for the items identified in 
the standard , with a bu l let (•) , that a decis ion or  i nformat ion is  requ i red from the purchaser ;  

b )  ensure that the questions have been thorough ly addressed . 

The purchaser shou ld ind icate i n  the appropriate col umn if the question has been sufficiently addressed or needs 
to be addressed by p lac ing an "X" in the appropr iate space . Comments can be added as requ i red . 

Table N.1 -Purchaser's Checkl ist 

Verified 
Clause Questions Comments 

Yes? No? 

4 . 1 Has the un it of measure been decided ? 

Has the  type of coup l i ng  requ i red been specified by the  
5 . 1  purchaser and ag reed upon by the  d riven-equ ipment 

man ufacturer? 

5 .2 . 1  
Has the  requ i red period fo r  un i nterrupted conti nuous 
operation been defi ned? 

5 .3  
Has any future condit ion for  the s iz ing of  the coupl i ng ,  
coup l ing-to-shaft juncture ,  and  shafting been  specifi ed? 

5.4 
For tra ins  with mu lti p le coup l ings ,  have load profi les/ 
load shari ng been considered ? 

6 .2  
Have a l l  operati ng requ i rements been provided to the 
coup l i ng  man ufacturer by the purchaser? 

Have a l l  requ i rements for angu lar misal ig nments 
and para l le l  offset been provided to the  coup l i ng  

6 .3  man ufacturer by the purchaser? Note the re lationsh ip 
between foundation stiffness, DBSE,  equ ipment 
thermal g rowth ,  and requ i red coup l i ng  flexib i l i ty. 

Have a l l  requ i rements for axial  d isp lacements and 

6 .4  
shaft thermal g rowth/pre-stretch been provided to the 
coup l i ng  man ufacturer by the purchaser? If "no , "  is the 
default  standard requ i rement acceptable? 

Has the requ i red operat ing speed range ,  m i n imum 
6 .5  a l lowable speed to  maximum conti nuous speed , and 

tr ip speed , been specif ied by the  purchaser? 

6 .6  
Has method a)  or method b) been selected fo r  the 
coup l i ng  steady state selection torque? 

Has the  req u i red steady-state torque  been defi ned at  
6 .7  the  driven-mach ine  purchaser's specified operati ng 

point? 

6 .9  Has a service factor been selected? 

Has the  coup l i ng  been specified to be designed at 1 .2 
6 . 1 0 t imes the d river rati ng?  If so, does th is requ i rement 

resu lt i n  an excessively conservative selection?  
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Table N. 1 -Purchaser's Checklist (Cont inued) 

Verified 
Clause Questions Comments 

Yes? No? 

Have any transient torques associated with a generator 
6 . 1 3 short circuit and/or  a motor breaker re-closure been 

specified by the purchaser? 

Has the requ i rement for drain passages in a l l  

6 . 1 7 
components that cou ld  potent ia l ly trap l iqu ids been 
defi ned? Has the  coup l i ng  manufacturer defi ned the 
number, s ize,  and locat ion of a l l  d ra in passages? 

7 .4 
Has the nu mber of occu rrences of trans ients been 
provided ? 

Has the necessary amount of sh im  adjustment range 
8 . 1 .4 been provided by the coup l i ng  manufacturer and 

ag reed upon by the purchaser? 

Does the coup l i ng  design provide for spacer retent ion 

8 . 1 .5  
i n  case of  a flex ib le e lement fa i l u re? Have the 
consequences of  a fai l u re and the potential i mpacts on 
operation of the equ ipment been considered ? 

Has the requ i rement for any load transmiss ion i n  

8 . 1 .6  
the event of a complete flexi b le e lement fa i l u re been 
identified by the purchaser? If so,  have the operati ng  
duration ,  l oad ,  time to  stop,  and speed been defi ned? 

Has the  coup l i ng  spacer length been defi ned by the 
8 .3  purchaser? I f  not, is the default  standard requ i rement 

acceptable? 

8.4 
Has the  coup l i ng  hub  type been defi ned by the  
purchaser fo r  each shaft end? 

: If i ntegral flanges are to be provided , has the flange 

8 . 5 . 1  
geometry been ag reed upon by  t he  coup l i ng  vendor 
and the man ufacturer  with un it respons ib i l ity? Wi l l  a dr i l l  
template be needed for  ho le mach in i ng?  

I s  an adaptor requ i red fo r  mount ing the  coup l i ng  to  an 
8 .5 .2  i ntegral flange? If so,  is  the  adaptor provided by the 

coup l i ng  man ufactu rer or the mach inery man ufacturer? 

8 .6 . 1 .2  
Has the type of  bore , use of  keys , and interference 
been provided? 

8 .6 . 1 .3  Has the degree of  interference been determ ined? 

8 .6 . 1 . 5  
Has the  straight bore reference document been 
specified? 

8 .6 .2 . 1 Has the  taper been specifi ed? 

8 .6 .2 .2  I f  tapered bore hubs are used ,  has the shaft taper been 

8 .6 .2 .3  
ag reed upon by the coup l i ng  man ufacturer and the 
mach ine man ufacturer? 

Have the method and acceptance criter ia for checki ng 
8 .6 .2 .4 the su rface contact area of the hub  to the shaft been 

defi ned? 

8 .6 .3 . 1 
Have the  number and configu ration of the  keyways 
been specified? 

8 .7  
Has an  id l i ng  adapter (so lo)  plate been specified to  
a l low uncoupled operation o f  the  dr iver? 
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Table N. 1 -Purchaser's Checklist (Continued) 

Verified 
Clause Questions Comments 

Yes? No? 

Has a moment s imu lator been specified to a l low 
uncoupled operation of the dr iver? Have the 
design d imensions been provided to the coup l i ng  

8 .8  
man ufacturer? Wi l l  t he  moment s imu lator a lso  be used 
as a solo p late? Wil l  a dummy hub or  adaptor p late 
style of s imu lator be requ i red? Has the equ ipment 
su ppl ier defi ned the  d istance from shaft end to closest 
beari ng  such that s imu lator des ign can be confi rmed? 

Is  the coup l i ng  vendor requ i red to perform calcu lat ions 
8 .9 .3  to  verify the potential imbalance of  the complete 

coup l i ng?  

8 . 1 0 .8  
Has the requ i red quantity of  spare fasteners and nuts 
been defi ned by the purchaser? 

Has the  coup l i ng  been specified to be e lectrica l ly  

8 . 1 1  
i nsu lated and confi rmed with the motor/generator 
supp l ier  as to whether they requ i re an i nsu lated 
coup l i ng?  

Have the  purchaser and  vendor ag reed on  the 

8 . 1 2 .2 
acceptance criter ia for  the coup l i ng  lateral natu ral 
frequency, the calcu lat ion methodology, who wi l l  
perform the calcu lations ,  and the assumptions used ? 

8 . 1 2 .4 
Has the  tors iona l  stiffness to lerance range been 
ind icated ? 

9 . 1  
Have the balanci ng  criteria and methods been specified 
by the purchaser? 

9 .2 .2  Is  the coup l i ng  to  be subject to  a repeatabi l ity check? 

9 .2 .3  Is  the coup l i ng  to  be subject to  a repeatabi l ity check? 

9 .3 .5 .6  
Has the al lowable shaft unbalance been provided by 
the purchaser? 

9 .3 .6  
Has the al lowable shaft unbalance been provided by 
the purchaser? 

9 .3 .7 .4 
Has the al lowable shaft u nbalance been provided by 
the purchaser? 

9 .3 .8  
Has a residua l  unba lance check been specified by the 
purchaser? 

9 .3 .9  
Has a repeatab i l i ty check been specified by the  
purchaser? 

Are i nterchangeable spare parts being provided 
9 .3 . 1 0  with the coup l i ng ,  and do they requ i re a component 

i nterchangeabi l ity test? 

Have th readed holes for tri m balancing been specified? 
9.4 Deta i ls  (nu mber, s ize,  depth ,  and locat ion) are to be 

ag reed upon by the purchaser and the vendor. 

1 0 .3  Have any corrosive agents i n  the atmosphere been 

1 0 .4  specified by the purchaser? The vendor and purchaser 
shal l  d iscuss the need for design measures to res ist 

1 0 .6  corrosion (o i l  m ist , purg i ng ,  corros ion-res istant 
mater ia ls ,  coati ngs) .  
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Table N. 1 -Purchaser's Checklist (Cont inued) 

Verified 
Clause Questions Comments 

Yes? No? 

Has the scope of supply for provid ing equ ipment 

1 1 .2 . 1 
requ i red for the instal lat ion and removal of hydrau l ical ly 
fitted hubs been specified (pumps ,  hoses, fitti ngs ,  
gauges) ? 

1 1 .2 .3 
I s  a stop-ri ng be ing provided for a hydrau l ical ly fitted 
coup l i ng  hub? 

1 1  .2 .4  I s  a pu l le r  be ing  provided fo r  a keyed coup l i ng  hub? 

Are  match ing r ing and p lug gauges to  be supp l ied by 
1 1 .2 .5  the coup l i ng  man ufacturer? I f  not ,  and requ i red ,  who 

wi l l  provide? 

1 1 .2 .6  
Are lapp ing too ls to  be suppl ied by the coup l i ng  
manufacturer? 

1 1 .3 . 1 Is a torque measur ing system to be inc luded? 

1 1 .3 .2 
Has the torque measur ing system suppl ier  been 
specified? 

1 1 .3 .5  
Has the locat ion for  measur ing for  the torque measur ing 
system been identified? 

1 1 .3 .6  
I s  the torque measur ing system capable of  measur ing 
cycl ic torque? 

1 1 .3 .7  
I s  the torque measur ing system incorporated i nto the 
safety tr ip system ?  

1 2 .2 . 1 
Has the extent of inspect ion participat ion been 
identified,  consider ing Annex M? 

1 2 .2 .5 
Has the advanced notice for  witnessed or  observed 
inspections or tests been identified? 

1 2 .3 .2 
Has the request to have the data avai lable for at  least 5 
years been made? 

1 2 .3 .6 Has the i nspector 's checkl ist been d iscussed ? 

Has the requ i rement for ax ial natural frequency 

1 2 .4 . 1 
verificat ion test ing been specified by the purchaser? If  
requ i red , the test tech n ique shal l  be ag reed upon by 
the purchaser and the vendor. 

1 2 .5 .2 
Have the storage locat ion and expected storage t ime 
been specified by the purchaser? 

1 2 .5 .3 
Has the packag ing  been identified for domestic or  
export sh ippi ng?  

1 2 .5 .5  Has the information  been provided for identification? 

1 2 .5 .8  
Are add it ional identifyi ng marki ngs requ i red on the 
coupl i ng?  

1 3 . 1 .2 Has the information  i n  1 3 . 1 .2 been specified? 

Annex B . 1 .3 Has a res i l ient coup l i ng  been specified? 

Annex B .2 .5  Have any materia l  restra i nts been specifi ed? 

Have the m in imum requ i rements for tors ional  damping 
Annex B .2 .6  and the  a l lowable range of tors iona l  stiffness been 

specifi ed? 

Annex B .2 .7  
Have any restrict ions regard ing  the use of  e lastomers 
i n  shear been specified? 

Annex B .2 . 1 0  
I s  the coup l i ng  to be a s ing le  o r  double engagement 
type? 
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Table N. 1 -Purchaser's Checklist (Continued) 

Verified 
Clause Questions Comments 

Yes? No? 

Annex B .2 . 1 1  
Is  the coup l i ng  to be a spacer or  non-spacer type 
coup l i ng?  

Annex B .2 . 1 2  Has the  length of the  spacer been specified? 

Annex B .3 .2  
Is  the coup l i ng  to  be checked balanced and/or 
assembled balanced ? 

Has the operati ng environment condit ions been 
Annex B .4 . 1 specified so that the materia ls  of construct ion can be 

ag reed ? 

An nex B .5 .3  
Has the l ife expectancy of  the e lastomer ic e lements 
been identified? 

Annex C . 1 .3  Has a gear coup l i ng  been specified? 

Annex C .3 . 1 
Have the max imum axial d isp lacements and d i rect ion 
been identified? 

Annex C .3 .3  Is  the coup l i ng  to  have external or i nternal teeth ? 

Annex C .3 .9  Has the  lubricat ion fo r  the  coup l i ng  been establ ished? 

Annex C .3 . 1 O Have the requ i rements for conti nuous l ubricat ion for the 
coup l i ng  been determined? 

Annex D . 1 .2  Has a qu i l l -shaft coup l i ng  been specified? 

Annex D .2 .2  Have the max imum m isal ignments been establ ished? 

Annex H .2 . 1 
Has the coord inat ion for who is to supply a l l  coup l i ng  
g uards been establ ished ? 

An nex H .2 .2  Has the type of  coup l i ng  guard been selected ? 

Annex H .2 .6  Are  expanded metal or  perforated sheet coup l i ng  
g uards to  be selected? 

An nex H .2 .8  
Have the  requ i rements fo r  the  coup l i ng  g uards been 
identified? 

Annex H .2 . 1 0  I s  a spark-resistant mater ia l  requ i red? 

An nex H .2 . 1 1  Has a risk ana lysis been specified? 

Has the respons ib i l ity for performing calcu lat ions 
Annex H .2 . 1 3  to determine the max imum i nternal coup l i ng  g uard 

temperatu re been ag reed upon ? 

Annex H .3 .3  Is  the coup l i ng  g uard to  be o i l  t ight? 

An nex H .4 .3 Are the  vent and dra ins  to be flanged? 

Annex H .4 .7  
I s  the  guard to be fitted w i th  con nect ion(s)  for purg i ng  
or  inert a i r? 

An nex H .4 .8  
Is  the contract coup l i ng  guard to  be used for  the factory 
test ing of the dr iver and driven equ ipment? 

Annex H .5 .4  Is  a transparent window to be provided ? 

Has the  range of torque-i nclud ing  steady state 
Annex L. 1 torque ,  speed , temperature,  and overload condit ions of 

i nterest-been identified? 

Annex L.6 
Have the s ignal output and s ignal processing 
i nteg ration been identified? 

Annex 0.2 . 1 . 6  Has a coord inat ion meeti ng been considered? 

Annex 
Has a l ist of s im i la r  coup l i ngs been specified? 

0.2 .3 .2 .L  
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Table N. 1 -Purchaser's Checklist (Cont inued) 

Verified 
Clause Questions Comments 

Yes? No? 

Annex 0.2 .4 
Has a mod ified Goodman D iagram (S-N cu rve) for the  
coup l i ng  been specified? 

Annex 0.3 . 1  .2 
Has the purchaser stated the number and type of 
d rawi ngs ,  a long with the ti metable? 

Annex 0.3 .2 .3  Has the ambient  temperatu re been provided? 

Annex 0.3 .4 
Have al l  requ i red spare parts to be supp l ied been 
identified? 

Annex Has the purchaser stated the number and type of 
0.3 .5 . 1 . 2 manuals ,  a long with the t imetable? 

Copyright American Petroleum Institute 



An nex 0 
(informative) 

Contract Docu ments and Eng i neeri ng Des i g n  Data 

0 . 1  Documents a n d  Data 

When specified by the purchaser in Section 1 3 . 1 .2 ,  the contract documents and eng i neering  design data sha l l  
be suppl ied by the vendor, as l i sted i n  th is annex. 

0.1 . 1  The fol l owing data shal l  be identified with the fol l owing i nformation on transmitta l (cover) letters , t it le 
pages,  and correspondence : 

a) pu rchaser's/owner 's corporate name ; 

b) job/project nu mber ;  

c)  equ ipment item n u mber and service name ; 

d) i nqu i ry or  purchase order nu mber ;  

e)  any other identification specified i n  the inqu i ry or purchase order; 

f) vendor 's identifyi ng proposal number, shop order number, serial nu mber, or  other  reference requ i red to 
completely identify return correspondence. 

0.1 .2 Each drawing sha l l  have a t i t le b lock in  the lower right-hand corner with the date of certification ,  
identification data specified i n  0 . 1 . 1 ,  revis ion number, date , and  title .  S im i l a r  i nformation sha l l  be  provided on a l l  
other docu ments ,  i nc lud i ng  sub-vendor items.  

0.2 Proposals 

0.2.1  General  

0.2.1 . 1  The vendor sha l l  forward the orig ina l  proposal ,  wi th the specified number of cop ies ,  to the addressee 
specified in the inqu i ry docu ments . 

0.2.1 .2 The proposal sha l l  inc lude ,  at a m in imum ,  the data specified i n  0.2 .2  th rough 0.2 .5 , and a specific 
statement that the equ ipment and all its components and auxi l iar ies are in strict accordance with this standard . 

0.2.1 .3 If the equ ipment or any of its components o r  auxi l iar ies is not i n  strict accordance , the vendor sha l l  
i nc lude a l i st that deta i ls  and explai ns each deviation .  

0.2.1 .4 The  vendor sha l l  provide suffic ient deta i l  t o  enable t he  purchaser to  eva luate any  proposed alternative 
desig ns .  

0.2.1 .5 Al l correspondence sha l l  be clearly identified in  accordance with 0 . 1 .2 .  
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0.2.2 Drawings 

0.2.2.1 The drawings i nd icated i n  th is annex sha l l  be i nc luded i n  the proposal . At  a m i n imum ,  the fo l lowi ng 
shal l  be i nc luded : 

a) a general arrangement or outl i ne  d rawi ng for each coup l i ng  or accessory, such as a coup l i ng  guard or torque 
mon itor ing system (when suppl ied) showi ng overa l l  d i mens ions ,  mai ntenance clearance d i mens ions ,  overal l  
weig hts , erect ion weig hts , and  the  largest mai ntenance we ight for each item .  The  d i rect ion o f  rotat ion and 
the size and location  of major  purchaser connections shal l  also be i nd icated ; 

b) cross-sectional  d rawi ngs showi ng the deta i ls  of the proposed equ ipment ;  

c) schematics of all auxi l iary systems,  i nc lud i ng  a i r, l ube o i l ,  contro l ,  and e lectrical systems ;  

d) b i l l s  o f  mater ial ; 

e) sketches that show methods of l ifti ng major  components and auxi l iar ies ; this i nformation  may be i nc luded on 
the drawings specified i n  item a) above . 

0.2.2.2 If "typical" d rawings ,  schematics , and b i l l s  of material are used , they shal l  be marked up  to show the 
weight  and d imension data to reflect the actual equ ipment and scope proposed . 

0.2.3 Tech n i cal  Data for Proposal 

0.2.3.1 Al l  techn ical data shal l be g iven in un its of measurement accord ing  to the purchase order. I f  needed , 
the techn ical data i n  alternate un its can be inc l uded i n  parentheses . 

0.2.3.2 The fol lowi ng data shal l  be i nc luded in the proposal . 

a) purchaser's data sheets with complete vendor i nformation  entered and l iteratu re to fu l ly  describe detai ls  of 
the offeri ng ;  

b) vendor drawi ng and data i nd icati ng the schedu le  accord ing  to which the vendor agrees to transmit al l the 
data specified ;  

c) schedu le  for sh ipment of the equ ipment ,  in weeks after receipt of an order ;  

d) l ist of coup l i ng 's major  components , showi ng any i nterchangeabi l ity with the owner 's existi ng equ ipment ;  

e) l ist of special too l  requ i rements ;  

f) l ist of spare parts recommended for startup and normal mai ntenance pu rposes ; 

g) l ist of the special too ls fu rn ished for mai ntenance ; 

h) description  of any special weather protect ion and wi nterizat ion requ i red for startup ,  operation ,  and periods 
of id leness under the site conditions specified on the data sheets . This descri ption shal l  clearly ind icate the 
protect ion to be fu rn ished by the purchaser, as wel l  as that i ncl uded i n  the vendor 's scope of supply ; 

i )  complete tabu lation of ut i l ity requ i rements , e . g .  e lectricity, a i r, and lube o i l  ( i nc lud ing the quantity and supply 
pressu re of the o i l  requ i red and the heat load to be removed by the o i l ) .  Approx imate data shal l  be clear ly 
i nd icated as such ; 

j )  potentia l  unbalance calcu lations ,  if specified ;  see 8 .9 .3 ;  
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k) proposed i nspection  p lan for vendor 's review (Annex M) ; 
I )  • if specified , a l i st o f  s im i l a r  coup l ings insta l l ed and  operating  under analogous conditions ;  

m) any startup ,  shutdown , or  operati ng restrict ions requ i red to protect the i ntegrity of  the equ ipment ;  
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n) a l i st of any components that can be construed as bei ng of alternative des ign ,  hence requ i ri ng  purchaser's 
acceptance ; 

o)  component designed for a fi n ite l ife . 

0.2.4 • Cu rves 

The vendor sha l l  provide appropriate curves. If  specified , a mod ified Goodman D iagram (S-N curve) for the 
coupl i ng  shal l  be provided.  

0.2.5 Optional  Tests 

The vendor shal l  furn ish an outl i ne  of the procedures to be used for each of the special or optional  tests that have 
been specified by the purchaser or proposed by the vendor. 

0.3 E n g i neeri ng Desi g n  Data 

0.3.1  General  

0.3.1 . 1  Eng i neering  data sha l l  be  fu rn ished by  the  vendor as requ i red with i n  t h i s  specification ,  inc lud i ng :  

a)  data requ i red by mandate or purchaser dec is ion as specified i n  1 2 .3 .2  and 1 2 .3 .3 ;  
b) certified balance records;  

c)  re lationsh ips as described i n  B .5 as requ i red . 

0.3.1 .2 The purchaser shal l  review the vendor 's data upon receipt ;  however, th is  review shal l  not constitute 
perm ission to deviate from any requ i rements in the order un less specifica l ly  agreed in writi ng .  After the data have 
been reviewed and accepted , the vendor sha l l  fu rn ish certified copies in the quantit ies specified . 

0.3.1 .3 A complete l ist of vendor data sha l l  be inc luded with the fi rst issue of major drawings .  Th is l ist sha l l  
contai n tit les ,  d rawi ng nu mbers ,  and a schedu le  for transm ittal of  each item l isted . 

0.3.2 Drawi ngs and Tech n i cal  Data 

0.3.2.1 The drawings and data fu rn ished by the vendor sha l l  conta in  suffic ient i nformation so that, together 
with the manua ls specified i n  0.3 .5 , the purchaser can properly i nsta l l ,  operate, and mainta in  the equ ipment 
covered by the purchase order. A l l  contract d rawi ngs and data shal l  be clear ly legib le (8-po i nt m i n imum font s ize,  
even if reduced from a larger-size d rawi ng ) ,  sha l l  cover the scope of the data requ i rements, and shal l  satisfy the 
appl icable detai led descriptions in th is an nex. A typical purchaser's checkl ist is  provided i n  An nex N, and can be 
used by the purchaser to ensure that items related to the coup l i ng  pu rchase have been addressed . This checkl ist 
is typical ly used i n  conju nction with the data sheets . 
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0.3.2.2 The fol l owing i nformation sha l l  be provided on the coup l ing drawing(s) .  A copy of the fina l ized drawing 
sha l l  be i nc luded with the sh ipment of  the coupl i ng .  Typical (generic) d rawi ngs are not acceptable .  

a) pu rchaser's order number (on every drawing) ; 

b) pu rchaser's equ ipment item nu mber (on every d rawi ng) ; 

c) make ,  type , and size of the coup l i ng ; 

d) mass of each part of the coup l i ng  and mass of the ent i re assembled coupl i ng ; 

e )  mass and location of  the center of  mass of  each ha lf  coup l i ng  (the effective center of  mass of  the half  
coup l i ng  is  referenced from the equ ipment shaft end ,  with a posit ive locat ion be ing  beyond the shaft end and 
a negative locat ion be ing  with i n  the shaft) ; 

f) a l l  pr inc ipal overa l l  outl i ne ,  i nterface , and other  crit ical d i mens ions ,  i nc lud ing i nterface p i lot d iameters ,  gear 
pitch d iameter, lengths, hub-to-hub and shaft-end spaci ng ,  hub bore deta i ls  ( i nc lud ing keyways) , hub-to
shaft interference fits , hub  advances,  and axia l  float; 

g )  d istance from centerl i ne  t o  centerl i ne  o f  the flexi ng  e lements ; 

h )  i f  appl icab le ,  axia l  natura l  frequencies o f  flex ib le e lement coup l ings ;  

i )  polar mass moment of i nert ia for each coup l i ng  half ( i nc lud ing half of the spacer) . Polar moment of i nert ia 
and mass ca lcu lations are based on keyways being fi l l ed ;  

j )  tors ional  stiffness and , if specified , range (8 . 1 2 .4 ) ; 
k) lateral natu ral frequency of the spacer, i nc lud i ng  assu mptions that were used ; 

I )  i nterval of the replacement of fasteners of a l l  normal ly removable fasteners (8 . 1 0 .4) ; 
m) th read d i mens ions and tri m-balanci ng ho le d imens ions ;  

n)  materials o f  constructio n ;  

o) materials and outl i ne  d i mens ions of solo p late and/or moment s imu lator, if suppl ied ; 

p) maxi mum permissib le values of axial d isplacement and angu lar  m isal i gnment for conti nuous and transient 
operation ; 

q) description  of match-mark locations and nomenclatu re ; 

r) conti nuous ,  peak, and momentary torque rat ings ; 

s) for a l l  hubs :  

1 ) hub-to-shaft i nterference range ;  

2) hub  draw-up range (for taper-bored fits) ;  

3 )  torque capacity o f  hub-shaft i nterface (for keyless hubs on ly) ; 

t) for flex ib le e lement coup l ings :  

1 )  flexib le-element lateral stiffness-the ratio of the force to d isp lacement wh i le  deflecti ng  the coup l i ng  i n  
a p lane perpendicu lar to  t he  coupl i ng  axis o f  rotatio n ;  
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2) maximum axia l  force at maximum deflect ion or axia l  stiffness; 
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3) maximum bend ing  moment or bend ing  stiffness-the force or bend ing  moment requ i red to angu larly 
misal ign a coup l ing to a specified ang le whi le under torque  load . 

u )  number o f  cycles specified for cyc l ic  torque rati ng  i n  7 .4 .3 .  
0.3.2.3 Enclosure data and  ambient-temperatu re data a t  t he  coup l i ng  locat ion shal l  be  suppl ied by  the 
purchaser for the calcu lations  in An nex H . 2 . 1 3 . 

0.3.3 Prog ress Reports 

The vendor sha l l  submit  progress reports to the purchaser at i nterva ls specified .  These reports sha l l ,  at a 
m i n imum ,  i nc lude the fo l lowi ng :  

a )  overa l l  prog ress summary ; 

b) status of eng i neeri ng ; 

c) status of docu ment submitta ls ;  

d) status of major  suborders ;  

e )  updated product ion schedu le ;  

f) i nspection/test ing h igh l i g hts for the month ; 

g) any pend ing issues. 

0.3.4 Parts Lists and Recommended Spares 

0.3.4.1 The vendor shal l  submit  complete parts l i sts for a l l  equ ipment and accessories suppl ied . 

0.3.4.2 These l i sts shal l  i nc lude part names, manufactu rers' u n ique part numbers , and materials of construct ion 
( identified by appl icable i nternational  standards) .  

0.3.4.3 Each part sha l l  be completely identified and shown on appropriate cross-sectional , assembly-type 
cutaway or  exploded-view isometric d rawi ngs .  

0.3.4.4 I nterchangeable parts shal l  be identified as such . 

0.3.4.5 Parts that have been mod ified from standard d imensions or fi n ish  to satisfy specific performance 
requ i rements sha l l  be un ique ly identified by part number. 

0.3.4.6 The vendor shal l  i nd icate on each of these complete parts l i sts a l l  those parts that are recommended 
as startup or mai ntenance spares,  and the recommended stocki ng quantit ies of each .  These shal l  i nc lude spare
parts recommendations of subvendors that were not avai lable for i nc lus ion i n  the vendor's or ig i nal proposal . 
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0.3.5 I nstal lat ion,  Operat ion,  Mai ntenance, and Tech n ical Data Manuals 

0.3.5.1  General 

The vendor sha l l  provide sufficient written instructions and al l necessary drawings to enable the purchaser to 
i nstal l ,  operate , and mai nta in  all of the equ ipment covered by the pu rchase order. Th is i nformat ion sha l l  be 
compi led in a manual  or  manuals with a cover sheet showi ng the i nformation  l i sted in 0 . 1 .2 ,  an index sheet, and 
a complete l i st of the enclosed d rawings by t it le and d rawing number. The manual  pages and d rawi ngs shal l  be 
numbered . The manua l  or manua ls sha l l  be prepared specifica l ly  for the equ ipment covered by the purchase 
order. "Typical" manuals are unacceptable .  

0.3.5. 1 . 1 A draft manual (s) sha l l  be issued to  the purchaser 8 weeks pr io r  to  mechan ical testi ng for  review 
and comment .  

0.3.5. 1 .2 The purchaser shal l  determine the nu mber of cop ies needed . Hard copies and e lectron ic  copies 
shal l  be provided as described in the pu rchase order  requ i rements. 

0.3.5.2 Instal lation Manual 

0.3.5.2. 1 Al l  i nformat ion requ i red for the proper i nstal lat ion of the equ ipment shal l  be compi led i n  a manual  
that sha l l  be issued no later than the time of issue of fi na l  certified drawings .  For th is reason , it may be separate 
from the operati ng and mai ntenance i nstructions .  

0.3.5.2.2 Th is manua l  sha l l  conta in  i nformation such as instruct ions coveri ng  i nsta l lation ,  fi na l  tests and 
checks, startup ,  shutdown , operati ng l im its , and operati ng  and maintenance procedures .  For  flexib le e lement 
coup l i ngs ,  the manuals shal l  i nc lude pre-stretch or  pre-compress ion val ues,  and instruct ions regard ing  the 
app l ication  of spacer sh ims .  The manuals shal l  i nc lude i nstruct ions for mount ing and use of any devices, such 
as solo p lates or moment s imu lators.  

0.3.5.2.3 Al l drawings and data specified i n  0.2.2 and 0.2 .3  that are perti nent to proper i nstal lat ion shal l  be 
inc l uded as part of this manual . 

0.3.5.2.4 
sh ipped . 

One extra manua l , over and above the specified quantity, sha l l  be included with the fi rst equ ipment 

0.3.5.2.5 Al l  recommended receivi ng and storage procedu res shal l  be i ncl uded . 

NOTE Refer to API 686 for data requ i red for instal lation .  

0.3.5.3 Operat ing and Maintenance Manual 

A man ual contai n i ng  a l l  requ i red operati ng and mai ntenance i nstruct ions shal l  be suppl ied at sh ipment .  I n  
addit ion to coveri ng  operation a t  a l l  specified process conditions ,  th is  manua l  sha l l  a lso conta in  separate sections 
coveri ng  operation under any specified extreme environmental conditions .  

0.3.5.4 Technical Data Manual 

The vendor shal l  provide the purchaser with a techn ical data manual  at sh ipment .  
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B i bl i o g raphy 

[ 1 ] ISO 1 940-1 :2003 , Mechanical vibration - Balance quality requirements for rotors in a constant (rigid) state 
- Part 1 :  Specification and verification of balance tolerances 

[2] EN 9533 , Safety of machinery-Guards-General requirements for the design and construction of fixed and 
movable guards 

[3] OSHA 1 9 1 0 .2 1 9(o)4 , Machinery and Machine Guarding-Mechanical power-transmission apparatus 

[4] SAE J 429 : 1 9995 , Mechanical and material requirements for externally threaded fasteners 

[5] ISO 1 4 1 20 :20 1 5 ,  Safety of machinery - Guards - General requirements for the design and construction of 
fixed and movable guards 

3 Comite Eu ropeen de Normal isation ,  36,  rue de Stassart, Brusse ls ,  B-1 050, Belg i um ,  www.cen .eu .  
4 Occupational Safety and Health Admin istrat ion ,  200 Constitution Avenue ,  Wash i ngton ,  DC 2021 0 ,  www.osha.gov. 
5 Society of Automotive Eng i neers, World Headquarters 400 Commonwealth Drive , Warrendale ,  Pennsylvan ia 1 5096-

0001 , www.sae .org .  

9 1  
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nstitute 

200 Massachusetts Avenue ,  NW 
Su ite 1 1 00 
Wash ington , DC 2000 1 -5571 
USA 

202-682-8000 

Add it ional  copies are ava i l able on l ine at www.api .org/pu bs 

Phone Orders : 1 -800-854-71 79 (To l l -free i n  the U . S .  and Canada) 
303-397-7956 (Local and I nternat ional)  

Fax Orders : 303-397-2740 
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