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The extensive application 

To make the document more user friendly, the structure has been rearranged and 
explanatory text added. The requirement for outboard proving rotors has been 
deleted, along with the associated tests. Duplications of certain other tests 
have been eliminated. The format of all tests has been standardized, and the 
requirements for each test together with the test procedure consolidated into a 
single section of the document. ’ harmonized with those in ARP1382, and specifications for work support envelops 
and rotor enclosure mounting pads deleted. Capacities and dimensions for three 
smaller classes of machines have been added t o  take into account the requirements 
o f  the small turbine engine, accessory, and missile industries. 

End-drive interface dimensions have been 
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been incorporated into Section 10 herein. 
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1 ,  SCOPE: 

1 . 1  This  Aerospace Recommended P r a c t i c e  (ARP) s p e c i f i e s  the  requirements o f  
ba lanc ing  machines t h a t  make them s u i t a b l e  fo r  the  sub jec t  c lass  o f  work. 
I t  was developed for  so f t -bear ing  ba lanc ing  machines b u t  may a l s o  be used 
f o r  hard-bear ing machines u n t i l  ARP4048 i s  issued for  t h a t  type o f  machine. 

1.2 P a r t i c u l a r  note should be taken t h a t  t h i s  ARP examines o n l y  the  c a p a b i l i t y  
o f  a ba lanc ing  machine t o  i n d i c a t e  the  correct amount o f  dynamic or 
s t a t i c / c o u p l e  Unbalance i n  s p e c i f i e d  p rov ing  rotors. Such rotors are 
commonly used fo r  t e s t i n g  ba lanc ing  machines t o  p rov ide  p r e c i s e l y  c o n t r o l  l e d  
and comparable t e s t  r e s u l t s .  
necessary t o  assess the  capabi 1 i t y  t o  balance rotors o f  d i f f e r e n t  weights 
and con f igu ra t i ons ,  rotors w i t h  outboard c .g.  and/or c o r r e c t i o n  planes, and 
those w i t h  d is tu rbance causing fea tu res ,  such as rotors sub jec t  t o  blade 
s c a t t e r ,  windage, e t c .  

Fur ther  t e s t s  o f  a p a r t i c u l a r  machine may be 

1.3 This  ARP spec i f i es  dimensional and performance requirements i n  the  f o l l o w i n g  
areas : 

a. Machine capac i t y  r e l a t i n g  t o  weight and phys i ca l  dimensions o f  the  
r o t o r s  t h a t  can be balanced 

b. Accuracy o f  amount and angle i n d i c a t i o n  

c .  S e n s i t i v i t y  and l i n e a r i t y  o f  amount i n d i c a t i o n  

d. A b i l i t y  t o  separate dynamic unbalance i n t o  two planes or i n t o  s t a t i c  and 

e. 

f, D r i v e  requirements 

g, Prov ing  rotors, t e s t  masses, and s torage conta iners  

couple unbalance 

Balanc ing speed and d i r e c t i o n  of  r o t a t i o n  

2.  PURPOSE: 

2 .1 This  ARP de l i nea tes  t h e  techn ica l  s p e c i f i c a t i o n s  f o r  the  r o t a t i n g  type o f  
so f t -bear ing ,  two-plane ( i . e . ,  dynamic) ba lanc ing  machine used for measuring 
the amount and angle o f  unbalance i n  one or more than one p lane i n  a i r c r a f t  
type t u r b i n e  engine, accessory and m i s s i l e  r o t o r s .  

2 .2 This  document a l s o  de l i nea tes  performance t e s t s  t o  be used t o  ensure 
conformance w i t h  the  requirements i n  t h i s  ARP. 

2.3 Th is  document was prepared t o  descr ibe  dimensional and performance 
requirements f o r  machines capable of  ba lanc ing  most rotors e i t h e r  now I n  
se rv i ce  or t o  be p u t  i n t o  s e r v i c e  i n  the  foreseeable f u t u r e .  This  will 
enable bo th  r o t o r  and ba lanc ing  machine manufacturers t o  s tandard ize,  
avo id ing  the  need for separate t o o l i n g  t o  adapt a p a r t i c u l a r  rotor t o  a 
v a r i e t y  o f  machines o f  one capac i t y  range. 
s p e c i f i c a t i o n  by purchasers ("Users") i n  p rocu r ing  su i  t a b l e  ba lanc ing  
machines from manufacturers ( "Supp l i e rs1 ' ) .  

I t  can a l s o  be used as a general  
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2 , 4  To make t h i s  ARP s u f f i c i e n t l y  f l e x i b l e  so t h a t  i t  can be adapted t o  a 
v a r l e t y  o f  a p p l l c a t i o n s  (such as ro tors  t o  be balanced by the  accessory and 
m i s s i l e  i n d u s t r i e s ,  where a wide range o f  balance to le rances  are s p e c i f i e d ) ,  
the  t e s t  procedures have been w r i t t e n  i n  terms o f  A u n i t s  r a t h e r  than f i x e d  
phys lca l  values such as ounces, ounceoinches, or micro inches.  

3 ,  CONFORMANCE REQUIREMENTS: 

The User or the  User 's  designated i nspec to r  s h a l l  assure t h a t  the  machine 
meets the requirements o f  t h i s  ARP. Such assurance s h a l l  be ascer ta ined by 
I n d l v l d u a l  v e r i f l c a t l o n  o f  f u l l  machine conformance i n  a l l  o f  the  f o l l o w i n g  
th ree  areas: 

3 , l  Conformance w i t h  each l i n e  i t em o f  the  Capaci ty and Dimensidnal Requirements 
i n  Table 1 .  

3.2 Conformance w i t h  each o f  the  performance t e s t s  i n  Sec t ion  9. 

3 , 3  Conformance w i t h  User designated con t rac tua l  requirements (see Appendix Cl. 

NOTE : To keep the t e s t  procedures sho r t  enough t o  be p r a c t i c a l ,  some 
requirements i n  Table 1 and elsewhere are no t  f u l l y  proven e i t h e r  
through the  l i n e  i t em v e r i f i c a t i o n  or the  t e s t s  i n  Sec t ion  9. Such 
requirements are in tended as a guide t o  the  ba lanc ing  machine 
manufacturer,  and w i l l  have to  be covered by the  warranty  and 
r e p u t a t i o n  o f  the  manufacturer.  

4 .  CAPACITY AND DIMENSIONAL REQUIREMENTS: 

Table 1 l i s t s  the  capac i ty  and dimension requirements f o r  each c lass  o f  
machi ne. 

TABLE 1 - Dimension and Capaci ty Requirements 

Character is t ic  Dimensions and Capacities 

4 .1  Machine Class ( l b )  

4 , 2  Rotor Weight ( l b )  

4 , 2 , 1  Max 

4 , 2 , 2  Min 

1 

10 30 1 O0 300 1 O00 3000 

20 50 150 450 1500 4500 

0 . 3  1 3 45 150 450 

10 30 1 O0 300 1 O00 3000 I 4 , 2 . 3  Max per Support 

4 , 2 , 4  Max negative load on one support 3 10 30 45 150 4502 

4 , 2 , 5  Max moment per suppoort 10 30 1 O0 300 1 O00 3000 
( o f f s e t  load - l b ' i n )  

( 1 b * r pm2 a 1 O6 ) 

4 , 2 , 6  Max Wn2 value3 65 65 400 3300 5500 12000 

- 4 -  
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TABLE 1 (Continued) 

C h a r a c t e r i s t i c  Dimensions and Capaci t ies 

4.3 Rotor Size ( i n  

4.3.1 Max diameter ( 
mounted i n  t i e  

n r o t o r  enclosure, 
bar  frame) 

4.3.2 Max diameter o f  outboard r o t o r  
( i n  r o t o r  encl osure) 

4.3.3 Max d is tance between support 
center1 i ness 

4.3.4 Shaft d ia .  range min. 
on r o l l s 6  max 

4.3.5 Saddle bear ing I D T  
Width 

4.4 Unbalance Measurement ( i n )  

4.4.1 S e n s i t i v i t y  (see 
B.10) 1 A u n i t  

4.5 Dr ive  and Balancing Speeds 

4.5.1 Horsepower8 9 

4.5.2 Rotor (or r o t o r  p u l l e y )  d r iven  
diameter ( i n ) l 0  

4.5.3 Max b e l t  width ( i n ) 8  

4.5.4 End-drive i n t e r f a c e s  (Nm r a t i n g s )  
(For dimensions see ARP1382) 

4.5.5 Balancing speed min 
range ( rpm) 1 1 max 

4.5.6 Test speed m i  n 
range ( rpm) 1 1 max 

4.6 Proving Rotors 

4.6.1 Design 

4.6.2 Weight ( l b )  

10 

- 4 

15 

0.2 
1 .2 

3 

10 

O. 15 

O. 5-4 

0.5 

NA 

500 
3000 

1500 
3000 

12 

- -4 

15 

0.3 
1.5 

4 
0.75 

10 

0.75 

0.5-4 

1 .o 

NA 

500 
3000 

1200 
2500 

22 

- -4 

25 

0.4 
3.5 

6 
1 

10 

2 

O. 8-6 

1.5 

NA 

500 
2500 

1 O00 
2000 

25 

L -4 

50 

0.5 
7 

10 
1.5 

14.5 

10 

1-9 

2.5 

80 
250 

500 
1500 

800 
2000 

55 

90 

75 

1 
9 

13 
2 

14.5 

30 

2-1 2 

5 

80 
250 
700 

500 
1500 

800 
1500 

. . . . . . . , . . . . . . 
11 11 52 52 

per  Appendix A l 2  I ' . . . . . . . . . . .  

170 460 

66 

110 

1 O0 

1.5 
12 

15 
2 

14.5 

75 

3-18 

6 

250 
700 

2250 

500 
1500 

600 
1 O00 
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TABLE 1 (Continued) 

lover load ing  o f  the balance machine beyond 4,2,1 and 4,2,3 i s  n o t  recommended unless approved by the  

*If the 3000 l b  c lass  machine i s  t o  accommodate c e r t a i n  large, fan-type ro to rs ,  a maximum negat ive 

3The s ta ted  values assume t h a t  the  r o t o r  c.g. l i e s  w i t h i n  the m i d t h i r d  o f  the  d is tance between the 

balancing machine manufacturer. 

load  o f  700 l b  must be spec i f ied .  

machine supports. 
outboard r o t o r s ,  and must be c l a r i f i e d  w i t h  the  manufacturer. 

I f  not,  the Wn2 capaci ty a t  the near support i s  reduced, p a r t i c u l a r l y  i n  case o f  

4Depends o f  he igh t  o f  p l i n t h  over f l o o r .  
5Provis ion s h a l l  be made t o  extend the  distance between supports e i t h e r  by p rov id ing  an op t i on  a t  

6Applies on ly  i f  the machine i s  equipped w i t h  r o l l e r  carr iages. 
' IApplies on ly  i f  the machine i s  equipped w i t h  saddle bearings. 
8Approximate gu ide l ine .  

the t i m e  o f  purchase o r  by a mod i f i ca t i on  k i t  which may be purchased l a t e r .  

The User should spec i f y  t o  the  Supp l ie r  the  horsepower requirements a t  

For o ther  d e t a i l s  on the  e l e c t r i c a l  s p e c i f i c a t i o n s  f o r  the 
s p e c l f i c  balancing speeds, 
l a r g e s t  p u l l e y  diameter and b e l t  width.  
d r i v e  see a l so  Appendix C .  

balancing speed and then stopping t h a t  User r o t o r  which requ i res  the  most d r i v e  power. 

poss ib le  over the  f u l l  d is tance between supports as s ta ted  i n  4.3.3, e i t h e r  between o r  ou ts ide  o f  
the  supports, 

both d i r e c t i o n s  o f  r o t a t i o n  over the  speed range s ta ted  i n  4.5.5. 

ARP becomes ava i l ab le ,  i t  may be used i n  p lace  o f  the  r o t o r s  l i s t e d  i n  Appendix A. 

For be l t -d r i ve ,  f u l l  horsepower i s  intended t o  be t ransmi t ted  on ly  by the 

9The machine shal l  be capable, s i x  t imes w i t h i n  an agreed upon t ime per iod ,  o f  acce le ra t i ng  t o  

l0App l ies  on ly  t o  machines w i t h  be l t -d r i ve .  App l i ca t i on  o f  the  b e l t  t o  the  workpiece s h a l l  be 

llThe machine s h a l l  be capable o f  d r i v i n g  and balancing r o t o r s  a t  cont inuously v a r i a b l e  speed i n  

]*New, s i m p l i f i e d  prov ing  r o t o r s  f o r  a l l  machine classes are  be ing  developed i n  ARP4162. Once t h i s  

5, PROVING ROTORS: 

5 . 1  Tests With Inboard Prov ing Rotors: 

Each ba lanc ing  machine s h a l l  be tes ted  w i t h  the  approp r ia te  s i z e  o f  inboard 
p rov ing  ro tor  s p e c i f i e d  I n  4 . 6 .  

NOTE: I n  case the  machine i s  t o  be used for  ba lanc ing  outboard rotors, i t  
should be tes ted  w i t h  the  ac tua l  rotor as agreed between Supp l ie r  and 
User. 

5.2 Rotors and Accessor ies:  

A l l  p rov ing  rotors s h a l l  c o n s i s t  o f  (be equipped w i t h )  the  f o l l o w i n g  i tems 
complete and i n  accordance w i t h  drawings and s p e c i f i c a t i o n s  he re in :  

a. Prov ing ro tor  w i t h  bear ings 
b, Test masses as l i s t e d  i n  Sec t ion  9, Table 2 
c ,  Saddle bear ing  i n s e r t s  t o  adapt the  s-upport saddle bear ings t o  the  

p rov ing  rotor bear ings 
d,  Prov ing rotor storage box 

- 6 -  
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5.3 Commonality of Accessories: 

In those cases where proving rotor accessories are common t o  more than one 
proving rotor, it shall not be necessary t o  provide duplicate sets of 
accessories for each proving rotor. This shall apply t o  bearings, bearing 
adaptors, and test masses maintained at a given User o r  Supplier facility, 
o r  t o  be shipped t o  such a facility for tests. 

5. Proving Rotor Runni ng i n Rol 1 i ng Element Beari ngs : 

I f  User rotors are t o  be balanced in stators, cradles, o r  rolling element 
bearings, the balancing machine must be equipped with saddle bearings. 
During the tests, the proving rotor must be equipped with rolling element 
bearings supported in the machine saddle bearings. Proving rotor bearing 
outer races must then be held perpendicular t o  the rotor shaft axis, usually 
within 0.0005 in total axial runout. 

5.5 Proving Rotor Running o n  Twin-Roller Saddle Inserts: 

Alternatively, the proving rotor journals may be supported during the tests 
on twin-roller inserts fitted into the machine saddles, provided that the 
saddles of the left and right machine supports are rigidly connected with 
each other during the tests by a tiebar frame. 

NOTES: 

1. The requirements in 5.4 and 5.5 only apply if the User plans t o  balance 
rotors that are t o  be mounted in the machine using their own stators, 
cradles, o r  rolling element bearings. The requirement i s  intended t o  
prove that the machine supports have sufficient vertical axis freedom t o  
function properly under such rotor mounting conditions. 

2. I f  the User does not plan to,balance rotors in stators, cradles o r  
rolling element bearings, the tests must be run by letting the proving 
rotor journals rest directly o n  the machine support roller carriages. 
No rigid connection i s  then required between the left and right roller 
carriages. 

6. TEST MASSES: 

6.1 Required Test Masses: 

The test masses required for the Performance Tests are listed in Section 9. 
Their unbalance values are based on the unbalance Test Unit System (see 
6.11). Their dimensions and weights shall be certified t o  the values shown 
in Appendix A, Figure A2. 

6.2 Special Test Masses: 

Test masses other than those specified in this document shall be provided 
when special tests are required that are not specified herein. This also 
applies t o  tests with outboard rotors (see note in 5.1). 
shall conform in design, specifications, and dimensional and weight 
tolerances t o  those specified in Appendix A, Figure A1B respectively A2. 

Such test masses 

- 7 -  
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7 GENERAL TEST CONDITIONS: 

7.1 Scope o f  Tests: 

The s p e c i f i c  performance requlrements preceding each t e s t  i n  Sec t ion  9 have 
been w r i t t e n  t o  d e f i n e  c e r t a i n  c h a r a c t e r i s t i c s  o f  the  machine. Conformance 
w l t h  the  t e s t s  c o n s t i t u t e s  what i s  considered minimum p r o o f  t h a t  t he  machine 
w l l l  meet these requlrements. The t e s t  procedures w i l l  n o t  prove 
conformance w i t h  a l l  requirements over the  f u l l  range o f  a l l  v a r i a b l e s ,  
n e i t h e r  w i l l  they measure nor de f i ne  the  exact reasons fo r  nonconformance i n  
a g iven t e s t .  

F a i l u r e  o f  a machine t o  conform may be due t o  shortcomings i n  s p e c i f i c  
components or to  more general reasons such as l a c k  o f  ruggidness, improper 
l e v e l i n g  or anchor ing t o  the  f l oo r ,  e t c .  

7 , 2  Operator Furnished by User or Supp l i e r :  

When per fo rming  these t e s t s ,  the  User s h a l l  p rov ide  an examiner t r a i n e d  i n  
the  use o f  ba lanc ing  machines. The Supp l ie r  s h a l l  i n s t r u c t  t he  User ' s  
rep resen ta t i ve  i n  the  use o f  the  machine. The User s h a l l  e i t h e r  opera te  the  
machine or be s a t i s f i e d  t h a t  the same r e s u l t  as t he  S u p p l i e r ' s  ope ra to r  
cou ld  be ob ta ined,  The Supp l ie r  s h a l l  ensure t h a t  t he  w r i t t e n  o p e r a t i n g  
i n s t r u c t i o n s  are fo l l owed  by the  User. 

7 , 3  V e r i f k a t i o n  o f  Rotor and Test Masses: 

The Supp l i e r  and User s h a l l  v e r i f y  the  c e r t i f i c a t i o n  and l o c a t i o n  o f  the  
t e s t  masses, and t h a t  they and the  p rov ing  rotor conform t o  the  a p p l i c a b l e  
s p e c i f i c a t i o n s  i n  Appendix A .  

7,4 T e s t  Sequence and Eva lua t ion :  

The t e s t s  descr ibed i n  Sec t ion  9 s h a l l  be r u n  i n  the  sequence as l i s t e d .  
Each t e s t  genera l l y  requ i res  that ' :  - 
a ,  The approp r ia te  p rov ing  ro tor  be r u n  i n  the  machine 
b,  Unbalance be measured and the  readings recorded i n  one o f  the  T e s t  Logs 

prov ided i n  Sec t ion  9 
c .  The recorded readings be p l o t t e d  I n  the  p o l a r  graph i n  Sec t ion  11 
d. The ove r lay  o f  Sec t ion  12 be placed over the  p o l a r  graph t o  a s c e r t a i n  

whether the  p l o t t e d  p o i n t s  f a l l  w i t h i n  the  windows o f  the  o v e r l a y  

NOTE: For the  p o l a r  graph, o n l y  the  f o l l o w i n g  two types o f  p o l a r  graph 
paper, or the  equ iva len t ,  are s u i t a b l e :  #359-31 o f  K e u f f e l  and E s s e r  
Company or #AC-0815-OT or GT o f  Graphic Cont ro ls  Corpora t ion .  

CAUTION: Do n o t  at tempt t o  make copies o f  the  p o l a r  graph or the  ove r lay  by 
photocopy1 ng or o t h e r  dupl i c a t i  ng processes t h a t  enlarge, reduce 
or d i s t o r t  t he  o r i g i n a l s ,  as t h i s  w i l l  cause f a l s i f i c a t i o n  o f  the  
t e s t  r e s u l t s ,  The T e s t  Logs, however, may be reproduced t o  o b t a i n  
work1 ng copies.  

- 8 -  

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p5

87
b

https://saenorm.com/api/?name=54f379f5e3276f5a09e8583f24f1f652


COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p5

87
b

https://saenorm.com/api/?name=54f379f5e3276f5a09e8583f24f1f652


SAE A R P * 5 8 ï B  90 - 8357340 0 0 5 4 3 b 2  2 

SA€ ARP587 Revision B 

9.1 Mlnlmum Achievable Residual Unbalance (see F igure  1 ) :  

9.1,1 S p e c i f i c  Performance Requirements: The machine s h a l l  be capable o f  
c o n s i s t e n t l y  ba lanc ing  t h e ' p r o v i n g  rotor down t o  0.5 A u n i t s  or  less  of 
resi dual  unbal ance. 

9 . 1 . 2  T e s t  Condi t ions:  

E ) .11211  S e t  up the  machine fo r  i n d i c a t i n g  unbalance i n  the  approp r ia te  inboard 
p rov ing  rotor ( s e e  4 , 6 >  accord ing t o  the  s u p p l i e r ' s  ope ra t i ng  manual. 

9 , 1 , 2 , 2  Adjus t  the amount o f  c a l i b r a t i o n  o f  a so f t -bear ing  machine or the rad ius  
s e t t i n g  o f  a hard-bear ing machine, so t h a t  the  readout i s  d i r e c t l y  i n  
u n i t s  o f  A (or 0,01, 0.1, 10, 100, e t c ,  t imes A )  as con0enient.  Use a 
20 A t e s t  mass f o r  the so f t -bear ing  machine c a l i b r a t i o n .  Then remove 
the ca l  i b r a t i o n  mass. On a hard-bear1 ng machi ne, determi ne the  proper 
rad ius  s e t t i n g  by measuring the  rad ius  ( i . e . ,  r a d i a l  d is tance from the 
s h a f t  a x i s )  t o  the  t e s t  mass center  o f  g r a v i t y .  

9 I 1 I 2 I 3 U s i  ng the normal ope ra t i ng  procedure, i n d i c a t e  the  rotor res1  dual 
unbalance I n  planes 1 and 2 .  I f  i t  i s  l ess  than 5 A u n i t s  i n  e i t h e r  
plane, apply  unbalance mass t o  the ro tor  u n t i l  the  unbalance I n  each 
plane i s  between 5 and 20 A u n i t s ,  

9.1 . 3  Test Procedure : 

9,1,3,1 Measure and then c o r r e c t  the  i n d i c a t e d  unbalance i n  bo th  p lanes.  Then 
ineasure and record  the res idua l  unbalance i n  bo th  planes i n  the  T e s t  Log 
fo r  9 ' 1 .  

9 * 1 . 3 . 2  Repeat 9.1.3.1 th ree  more t imes, each t i m e  measuring the  remain ing 
unbalance, app ly ing  the  i n d i c a t e d  co r rec t i ons ,  and then reco rd ing  the 
new res idua l  unbalance i n  both planes. 

9 ,1 '4  Conformance Requirement: A l l  amount readings i n  l i n e s  3 and 4 o f  the T e s t  
Log s h a l l  be no g rea te r  than 0.5 A u n i t s ,  

NOTE: Conformance prov ides no d e f i n i t e  p roo f  t h a t  the  r e s i d u a l  unbalance 
I n  the  ro tor  i s  indeed no l a r g e r  than 0,5 A u n i t s .  However, such 
p roo f  w i l l  be es tab l i shed  by conformance w i t h  the  t e s t  i n  9 . 5  ( s e e  
a l s o  Note 1 under 9.5.5). 

9 , 2  S e n s i t i v i t y  o f  Amount I n d i c a t i o n :  

9 , 2 , 1  S p e c i f i c  Perforinance Requirements: A l l  analog types o f  amount o f  
unbalance readout devices s h a l l  have a t  l e a s t  1 / 8  i n  ( 3  mm) displacement 
o f  the p o i n t e r  ( o r  equ iva len t  dev ice)  f o r  an i n d i c a t i o n  o f  1 A u n i t  over a 
range o f  20 A i i i i i t s .  A l l  d i g i t a l  types o f  amount readout s h a l l  liave a t  
l e a s t  5 d i g i t s  f o r  an i n d i c a t i o n  o f  1 A u n i t  over a range o f  20 A u n i t s .  

9,2.2 Test Procedure: S t a r t i n g  w i t h  the balanced prov ing  ro tor  ( i ' e . ,  same as 
a f t e r  9 ,1.3,2) ,  add a 20 A u n i t  t e s t  mass to  the ro tor  i n  plane 1 ,  and 
1 nd i  cate the unbal ance. 
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9.2.3 Conformance Requirement: On machines w i t h  analog i n d i c a t i o n ,  the  amount 
i n d i c a t i o n  s h a l l  be d isp laced by a t  l e a s t  2.5 i n  (60 mm) i n d i c a t o r  
displacement.  On machines w i t h  d i g i t a l  i n d i c a t i o n ,  the  i n d i c a t i o n  s h a l l  
be no l e s s  than 100 d i g i t s .  

9.3 Range and L i n e a r i t y  o f  Amount I n d i c a t i o n :  

9.3.1 

9.3.2 

9.3.3 

S p e c i f i c  Performance Requirements: 
i n  the  p rov ing  ro tor ,  the  i n d i c a t e d  amount s h a l l  n o t  dev ia te  more than 
0.25 A u n i t s  from the  app l i ed  unbalance. 

For unbalances o f  5 A u n i t s  or more, the  i n d i c a t e d  amount s h a l l  n o t  
dev ia te  more than 5% from the  app l i ed  unbalance. 

For unbalances of  l e s s  than 5 A u n i t s  

The range o f  unbalance i n d i c a t i o n  s h a l l  extend t o  a t  l e a s t  50 A u n i t s .  

Tes t  Procedure: 
a f t e r  9.1.3.21, add a 40 A u n i t  t e s t  mass a t  270" t o  p lane 1 o f  the  
p rov ing  rotor and i n d i c a t e  the  unbalance. I t  i s  pe rm iss ib le  t o  change the 
i n d i c a t i n g  s e n s i t i v i t y  from t h a t  p r e v i o u s l y  used by means o f  a s e n s i t i v i t y  
( range-mul t ip ly ing)  swi tch.  For example, i f  for  9.1.4 one u n i t  o f  t h e  
i n d i c a t o r  sca le represented 1 A u n i t ,  i t  may now be changed t o  represent  2 
or 5 A u n i t s ,  w i t h o u t  however a f f e c t i n g  the  c a l i b r a t i o n  o f  the  machine as 
se t  up f o r  9.1. 

S t a r t i n g  wi th  the  bal'anced p rov ing  ro tor  ( i . e . $  same as 

Conformance Requirement: The i n d i c a t e d  amount o f  unbalance s h a l l  be 
between 38 A and 42 A u n i t s .  

NOTE: The o t h e r  requirements o f  9.3.1 a re  proven by conformance w i t h  9.5. 

9.4 I n d i c a t i o n  o f  Heavy or L i g h t  Spot: 

9.4.1 S p e c i f i c  Performance Requirements: 
the  p rov ing  rotor, the  machine s h a l l  i n d i c a t e  s e l e c t i b l y  e i t h e r  the  heavy 
or l i g h t  spot w i t h i n  3" of  the  t r u e  p o s i t i o n .  

With a 40 A u n i t  t e s t  mass added t o  

9.4.2 Test Procedure: Same as for  9.3.2.  

9.4.3 Conformance Requirements: The i n d i c a t e d  angle of unbalance s h a l l  be: 

a. 
b.  

Between 267 and 273" when i n d i c a t i o n  o f  the  heavy spot i s  se lec ted ,  or 
Between 87 and 93" when i n d i c a t i o n  o f  the  l i g h t  spot i s  se lec ted .  

9.5 Accuracy o f  Amount and Angle I n d i c a t i o n  (see F igure  2): 

9.5.1 S p e c i f i c  Performance Requirements: 
p rov ing  ro tor  plane, and a second t e s t  mass be ing  moved from p o s i t i o n  t o  
p o s i t i o n  ( " t rave rsed" )  i n  the  same plane, a l l  b u t  one of the  readings 
recorded i n  t h e  T e s t  Log and then p l o t t e d  on the  p o l a r  graph must be 
w i t h i n  the  windows o f  the  ove r lay .  

With a s t a t i o n a r y  t e s t  mass i n  a g iven 
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9.5.2 Test Procedure: 

9,5,2,1 Apply a 2.5 A t e s t  mass a t .any  one o f  the  f o l l o w i n g  p o s i t i o n s  i n  plane 1 
o f  the  p rov ing  rotor:  15, 165,-195, or  345'. C a l l  t h i s  p o s i t i o n  angle 
E.  Th ls  i s  the  s t a t i o n a r y  t e s t  mass. I t  remains I n  the  same p o s i t i o n  
for  the  t e s t s  in 9,5,2.2 and 9.5.2.3 except f o r  the  p o s i t i o n  marked w i t h  
an a s t e r i s k  ( * )  on the  Test Log f o r  9.5. Add the  E angle t o  each angle 
shown i n  column H o f  the  Test Log and i n s e r t  t he  r e s u l t  i n  column G. 

9 , 5 . 2 . 2  Apply a second 2,5 A t e s t  mass ( t h e  l l t rave l ing l l  t e s t  mass) i n  successive 
runs a t  the  p o s i t i o n s  i n  plane 1 as l i s t e d  i n  column G on the  Test Log. 
Record the  amount and angle readings for  p lane 1 a f t e r  each r u n  for  each 
p o s i t i o n  o f  the  t r a v e l i n g  t e s t  mass, 

9 , 5 , 2 , 3  Repeat 9 , 5 . 2 , 2  tw ice  more, always reco rd ing  the  readings i n  the  Test Log. 

9.5.3, Prepara t ion  o f  Po lar  Graph: 

9.5.3.1 Plot the  r e s u l t s  on a p o l a r  graph o f  the  type i l l u s t r a t e d  I n  Sec t ion  10, 
u s i n g  the  symbols shown i n  the  l e f t  column o f  the  Test Log. 

9 # 5 . 3 . 2  Draw a l i n e  from the  p o l a r  graph o r i g i n  i n  the d i r e c t i o n  o f  E. 

9,5,3,3 Place the  ove r lay  o f  Sec t ion  12 over  the  graph and a d j u s t  t he  p o s i t i o n  
o f  the  ove r lay  so t h a t :  

a. 
b, 

c ,  

I t s  O t o  180" a x i s  i s  p a r a l l e l  t o  the  d i r e c t i o n  o f  E on the  graph 
The g rea tes t  poss ib le  number o f  p l o t t e d  p o i n t s  i s  i n  t h e i r  
respec t i ve  windows as i n d i c a t e d  by the  symbols 
The o r i g i n  o f  the  ove r lay  i s  w i t h i n  a rad ius  o f  0.5 A u n i t  from the 
o r i g i n  o f  the  graph 

9,5,4 Conformance Requirement: A l l  b u t  one o f  the  p l o t t e d  p o i n t s  s h a l l  be i n  
t h e i r  r e s p e c t i  v e  windows 

NOTE 1 :  If the machine conforms, the  requirement o f  9.1.1 i s  a l s o  proven 

NOTE 2: 

due t o  the  r e s t r i c t i o n  i n  9.5.3.3(c> t o  the  graph adjustment.  

I f  two p o i n t s  or more f a l l  ou ts ide  t h e i r  windows, the  machine 
f a i l e d  t h i s  t e s t  because o f  any number o f  reasons, e.g., l a c k  o f  
r e p e a t a b i l i t y ,  amount, and/or angle i n d i c a t i o n  e r r o r s ,  l ack  o f  
s e n s i t i v i t y  t a  small unbalances, e t c .  

9.5,s Remove the  t e s t  masses from plane 1 and apply  them t o  p lane 2, us ing  a 
d i f f e r e n t  va lue for  the angle E .  Then repeat  9.5,2 t o  9.5.4 for  the  r i g h t  
p lane, us ing  a new T e s t  Log and a new p o l a r  graph. 
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9.6 Simultaneous Amount and Angle I n d i c a t i o n :  

9.6.1 S p e c i f i c  Performance Requirement: The machine s h a l l  i n d i c a t e  
s imul taneously  the  amount and the  angle o f  unbalance i n  bo th  planes; 
however, i n d i c a t i o n  i n  o n l y  one plane i s  perm i t ted  if i n d i c a t i o n  i n  the  
o t h e r  plane i s  ob ta inab le  by a c t u a t i n g  a l e f t - r i g h t  (p lane 1 - plane 2) 
sw i tch .  

9.6.2 T e s t  Procedure: Same as for 9.3.2.  A d d i t i o n a l l y ,  add a 40 A u n i t  t e s t  
mass a t  270" t o  p lane 2 of  the  p rov ing  rotor and i n d i c a t e  the  unbalance 
s imul taneously  i n  p lane 1 and p lane 2; a l t e r n a t e l y ,  sw i tch  from plane 1 t o  
plane 2.  

9.6.3 Conformance Requirement: The amount and angle o f  unbalance s h a l l  be 
i n d i c a t e d  s imul taneously  i n  p lane 1 and i n  p lane 2; a l t e r n a t e l y ,  
sequent ia l  i n d i c a t i o n  i n  p lane 1 and p lane 2 s h a l l  be pe rm i t ted  by 
a c t u a t i n g  a l e f t - r i g h t  sw i tch .  

9.7 Plane Separat ion (see F igure  3 ) :  

9.7.1 S p e c i f i c  Performance Requirements: The machine s h a l l  i .nd icate l ess  than 
2 A u n i t s  o f  unbalance i n  the  t e s t  p lane near one end of the  p rov ing  ro tor  
when one 40 A u n i t  t e s t  mass i n  added i n  the  t e s t  p lane near the  o t h e r  end 
o f  the  rotor. 

9.7.2 T e s t  Procedure: 

9.7.2.1 S t a r t i n g  w i t h  the  balanced p rov ing  rotor ( i . e . ,  same as a f t e r  9.1.3.2),  
app ly  a 40 A u n i t  t e s t  mass i n  plane 2 o f  the  p rov ing  rotor a t  O" 
angle.  Run the  machine and reco rd  the  i n d i c a t e d  amount and angle f o r  
p lane 1 i n  the Test  Log f o r  9 .7 .  Stop and s t a r t  t he  machine tw ice  more, 
each t ime reco rd ing  the  readings for  p lane 1 .  

9.7.2.2 Move the  t e s t  mass i n  p lane 2 t o  the  90" p o s i t i o n .  
machine 3 t i m e s  i n  succession, each t i m e  reco rd ing  the  readings f o r  
plane 1 .  

270". 

S t a r t  and s top the 

9.7.2.3 Repeat 9.7.2.2 tw ice  more b u t  w i t h  the  t e s t  mass a t  180" and then a t  

9 .7.2.4 Move the  t e s t  mass t o  p lane 1 and repeat  9.7.2.1 t o  9.7.2.3, i n  each 
case reco rd ing  the  readings for plane 2 .  

9.7.3 Prepara t ion  o f  Po lar  Graph: Plot the  recorded readings i n t o  the p o l a r  
graph o f  Sec t ion  11 us ing  a p l u s  (t) symbol, p lace  the  ove r lay  o f  
Sec t ion  12 over  the  p o l a r  graph i n  the  same p o s i t i o n  as i n  9.5.3.3. 

separa t ion  c i r c l e  o f  the  ove r lay .  
9.7.4 Conformance Requirement: A l l  p l o t t e d  p o i n t s  s h a l l  be w i t h i n  the  

NOTE: I t  i s  perm iss ib le  t o  a d j u s t  t he  p o s i t i o n  o f  the  o v e r l a y  w i t h i n  the 
r u l e s  o f  9.5.3.3 t o  o b t a i n  conformance, p rov ided t h a t  the  p l o t t e d  
resu l ts  o f  p r i o r  t e s t s  s t i l l  show conformance a l s o .  
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9,8 S t a t i c  and Couple Unbalance Separat ion (see F igure  4) :  

9,8,1 S p e c i f i c  Performance Requirements: The machine s h a l l  i n d i c a t e  2 A u n i t s  
OP unbalance or l e s s  i n  a gi'ven , s t a t i c  unbalance c o r r e c t i o n  plane o f  the  
p rov ing  rotor when one 40 A u n i t  t e s t  mass i s  added i n  each o f  two 
se lec ted  couple unbalance c o r r e c t i o n  planes s imul taneously  and a t  opposi t e  
angular l o c a t i o n s .  The machine s h a l l  a l s o  i n d i c a t e  2 A u n i t s  or l e s s  o f  
unbalance i n  the  couple unbalance c o r r e c t i o n  planes when one 40 A u n i t  
t e s t  mass I s  added i n  the  s t a t i c  c o r r e c t i o n  p lane.  

9.8,2 T e s t  Procedure : 

9,8,2.1 S t a r t i n g  w i t h  the  balanced p rov ing  ro tor  ( ! .e. ,  same as a f t e r  9 .1 .3 .2 ) ,  
se t  up the  machine accord ing t o  the  S u p p l i e r ' s  opera t i r ig  manual t o  
i n d i c a t e  s t a t i c  unbalance i n  p lane 3 o f  the  p rov ing  ro to r  and couple 
unbalance I n  planes 1 and 2 ,  I n d i c a t e  the  heavy spot on the  rotor.  

9.8.2.2 Apply one 40 A u n i t  t e s t  mass a t  60" i n  p lane 1 o f  the .p rov ing  rotor, 
and another 40 A u n i t  t e s t  mass i n  plane 2 a t  240". 

9 , 8 , 2 . 3  Run the  machine and record  the  i n d i c a t e d  s t a t i c  unbalance i n  the  Test 
Log f o r  9 . 8 .  

9.8,2,4 Move bo th  t e s t  masses success ive ly  t o  the angles shown i n  the  Test Log 
fo r  th ree  more runs and each t ime reco rd  the  i n d i c a t e d  s t a t i c  unbalance. 

9 , 8 , 2 . 5  Remove the  t e s t  masses from planes 1 and 2 and apply  a s i n g l e  40 A u n i t  
t e s t  mass a t  60" i n  plane 3.  

9,8.2.6 Run the  machine and record  the  i n d i c a t e d  couple unbalance i n  the Test 
Log * 

9,8,2,7 Move the  t e s t  mass success ive ly  t o  the  angles shown i n  the  Test Log f o r  
th ree  more runs and each t ime reco rd  the  i n d i c a t e d  couple unbal ance. 

9,8,3 Prepara t ion  o f  Po lar  Graph: Plot  the  s t a t i c  readings on a (new) p o l a r  

Place the  ove r lay  o f  Sec t ion  12 over 

9,8,4 Conformance Requirement: A l l  p l o t t e d  p o i n t s  s h a l l  be w i t h i n  the  

graph o f  Sec t ion  11 us lng  a p lus  (t) symbol, and p l o t  the  couple readings 
us ing  an e n c i r c l e d  d o t  ( e >  symbol. 
the p o l a r  graph i n  the  same p o s i t i o n  as i n  9 . 7 . 3 .  

separat  i on c i  r c  1 e. 

9.9 P r a c t i c a l  Cor rec t i on  U n i t s :  

9 ,g . l  S p e c i f i c  Performance Requirements: The machine s h a l l  be capable o f  
i n d i c a t i n g  unbalance d i r e c t l y  i n  t e r m s  o f  p r a c t i c a l  c o r r e c t i o n  u n i t s  
as ounces, grams, ounceainches, number o f  s tandard ized washers or 
welghts,  e t c .  

such 

9,9,2 T e s t  Cond i t ions  and Procedure: Because o f  the many d i f f e r e n t  types f 
unbalance i n d i c a t i n g  devices,  i t  i s  considered i m p r a c t i c a l  t o  e s t a b l i s h  
spec i f i c  cond i t i ons  and procedures for  t e s t i n g  t h i s  c a p a b i l i t y .  
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9.9.3 Conformance Requirement: I n  the  absence o f  s p e c i f i c  cond i t i ons  and 
procedures i t  i s  never the less impor tan t  t h a t  the  Supp l i e r  demonstrate t o  
the User t h a t  t he  machine w i l l ,  when the  i n s t r u c t i o n s  i n  the  opera t i ng  
manual a re  fo l l owed ,  i n d i c a t e  unbalance i n  p r a c t i c a l  c o r r e c t i o n  u n i t s  as 
c i t e d  i n  9.9.1 w i thou t  s i g n i f i c a n t  loss i n  s e n s i t i v i t y  and i n d i c a t i n g  
range. 

9.10 Minimum I n t e r f e r e n c e  From D r i v e  (see F igure  5): 

9.10.1 S p e c l f i c  Performance Requlrements: The d is tu rbance from t h e  d r i v e  system 
s h a l l  n o t  r e s u l t  i n  a balance e r r o r  i n  excess o f  0.5 A u n i t s .  

NOTES : 
1. The d r i v e  systems inc ludes  a l l  components necessary t o  d r i v e  the  

2.  
p rov ing  rotor,  
If there  i s  no f i x e d  angular r e l a t i o n s h i p  between ro tor  and machine 
as i s  the  case on b e l t - d r i v e  machines w i t h  s t roboscopic  angle 
i n d i c a t i o n ,  t h i s  t e s t  i s  de le ted .  

9.10.2 Test Procedure: 

9.10.2.1 S t a r t i n g  w i t h  the  balanced p rov ing  ro tor  ( i . e . ,  same as a f t e r  9.1.3.2) 
read and reco rd  the  r e s i d u a l  amount and angle o f  unbalance fo r  planes 1 
and 2 i n  the  Test Log fo r  9.10 as Run # 1 ,  This c o n f i g u r a t i o n  i s  l i s t e d  
as D r i v e  Angle O " .  

9.10.2.2 Index the  ro to r  180" w i t h  respec t  t o  the  d r i v e  and/or measuring system 
o f  the  ba lanc ing  machine. 
done by uncoupl ing t h e  end-dr ive from the  rotor.  
used, the  phase re fe rence pick-up should be rearranged t o  change the  
phase by 180". Read and reco rd  the  amount and angle o f  unbalance i n  
planes 1 and 2 i n  the  Test LQg as Run #2. This  c o n f i g u r a t i o n  i s  l i s t e d  
as D r i v e  Angle 180". 
as i n d i c a t e d  i n  the  Test Log. 

I n  the  case of end-dr ive systems t h i s  i s  
I f  b e l t  d r i v e  i s  

Reverse the  angle by adding or s u b t r a c t i n g  180" 

9.10.2.3 Index the  rotor again by 180", thereby r e t u r n i n g  t o  the  p o s i t i o n  o f  
9.10.2.1. 
Run #3. 

Repeat the  readings buk reco rd  them i n  the  Test Log as 

9.10.2,4 Repeat 9.10.2.2 b u t  reco rd  the  readings i n  the  Test Log as Run #4. 

9.10.3 Prepara t ion  o f  Po la r  Graph: P lo t  the  readings f o r  p lane 1 i n  a (new) 

F ind  the  midpo in t  P between 
p o l a r  graph o f  Sec t ion  10 us ing  a p lus  (+) symbol for  Runs #1 and #3, and 
an e n c i r c l e d  do t  ( - 1  fo r  Runs #2 and #4. 
the  two p l u s  symbols, and the  midpo in t  O between the  two e n c i r c l e d  dots. 
A t y p i c a l  p l o t  i s  shown under the  Test Log. On a separate p o l a r  graph 
plot the  readings f o r  p lane 2 i n  l i k e  manner. 

9.10.4 Conformance Requirement: The d is tance between p o i n t s  P and Q i n  each o f  
the  p l o t s  f o r  planes 1 and 2 s h a l l  be less  than 1 A u n i t .  

NOTE: 
I 

On end-dr ive machines means s h a l l  be prov ided t o  make unbalance 
c o r r e c t i o n s  on the  end-drive f l a n g e  near the  p rov ing  ro to r .  

- 15 - 
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FIGURE 1 - Test Log f o r  9.1 - Minimum Ach 

Angle E o f  S ta t ionary  Test Mass = 

evabl e Resi dual Unbal ance 

r ' Angle G Plane 1 or 2 I 
I T rave l i ng  Test Maea I n d i c a t e d  Unbalance 

Degrees 1 s t  Run 1 2nd Run 3 r d  Run 
Angle H G : H + E  Amount Angle Amount Angle Amount Angle 

I 
Symbol Deqreee (or  H + E - 360) A U n i t s  Deqrees A U n i t s  Degrees A U n i t s  Degrees 

(3 1 5  
m 60 

I 

*For t h i s  se t  o f  readings remove both the  s ta t i ona ry  and the t r a v e l i n g  t e s t  masses. Be sure t o  
r e - i n s t a l l  the s ta t i ona ry  t e s t  mass again a t  E a f t e r  t h i s  run. 

FIGURE 2 - Test Log f o r  9.5 - Accuracy o f  Amount and Angle I n d i c a t i o n  
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FIGURE 3 - Test Log for 9.7  - Plane Separation 

I I Angle o f  I n d i c a t e d  Unbalance I 
40 A Test Mass Amount Angìe 

Degrees A U n i t s  Degree 8 

Plane 1 Plane 2 S t a t i c  Unbalsilce I n d i c a t i o n  I 

FIGURE 4 - Test Log f o r  9.8 - S t a t i c  and Couple Unbalance Separation 
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I n d i c a t e d  Unbalance 
D r i v e  Plane 1 Plane 2 
Angle Amount Angle J Amount Angle M 

Run R Deqrees A Units Degrees A U n i t s  Degrees 
1 O + El 

- 3  O + El 
Reversed Reversed 
Angle K Angle N 
Degrees Degrees 
K=J,+I 80 N=M+I 80 

2 180 G A 
4 180 o A 

SAE ARP587 Revision B 

f bisects + + 
Q b i s e c t s  0 0 

o 

FIGURE 5 - Test Log for 9.10 - Minimum Interference from Drive 

10. PERIODIC TEST PROCEDURE: 

Each ba lanc ing  machine s h a l l  be tes ted  p e r i o d i c a l l y  and/or a f t e r  r e p a i r s  
t h a t  may have a f f e c t e d  i t s  performance. 
p e r i o d i c  t e s t s  sha l l  be the  sanie as descr ibed i n  Sect ion 9 except t h a t  i t  
may be shortened by d e l e t i n g  those p a r t s  o f  the  t e s t  designated o p t i o n a l  i n  
the  l a s t  column o f  Table 2.  

The t e s t  procedure for  such 

The Per iod i c  Test Procedure rep laces ARP1340 i n  i t s  en t i re ty .  

PREPARED BY SAE SUBCOMMITTEE EG-1 A, BALANCING OF THE 
SAE COMMITTEE EG-1 AEROSPACE PROPULSION SYSTEMS SUPPORT EQUIPMENT 

- i a  - 
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1 1 .  POLAR GRAPH (see F igure  6): Scale in A '%its 

330' ' . PO' IO' 1 9 '  343' - - -  ..LO-.-. 

readings. 
CAUTION: This page has been -phÖtographically reduced. Therefore, i t  i s  not  sui t a b l e  f o r  recording 

Use only the  o r i g i n a l  paper speci f ied i n  7.4. 

FIGURE 6 
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1 2 ,  OVERLAY (see Flgure 7) :  

CAUTION: This i s  a photographica 
t e s t  r e s u l t s .  Use on ly  
t e s t  r e s u l t s .  

l y  reduced sample o f  the over lay.  
the t ransparent over lay  furnished w i t h  t h i s  document for  eva lua t ing  

I t  i s  no t  s u i t a b l e  f o r  eva lua t ing  

FIGURE 7 
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A =  TEST WEIGHT EFFECT UNBAL. E C D E F G MATERIAL 

INCH x A  (OZ) R(IN) (OZ-IN) (IN) (IN) (IN) (IN) (IN) (IN) 
(MICRO- MASS =.O005 RADIUS VALUE '1 REF. O THREAD 

52 LB. PROVING ROTOR FOR 100 AND 300 LE. CLASS MACHINE 
10 2.5 ,0111 1.335 ,0148 .2275 ,375 ,085 ,120 #8-32 ,250 Penni. *2 
10 20 ,0847 1.398 ,1185 ,407 ,375 -148 .120 #8-32 ,250 ALUM.*3 
10 40 .1716 1.381 ,2370 .332 ,375 .131 ,120 #8-32 ,250 STEEL*4 

14.5 2.5 ,0157 1.365 ,0215 .285 ,375 ,115 ,120 #8-32 ,250 PENNL.*2 

14.5 40 ,2485 1.398 .3436 .407 ,375 .148 
14.5 20 .1218 1.410 .1718 ,500 .375 ,160 ,120 #8-32 .250 ALUM.*3 

.120 #8-32 ,250 STEEL"4 - 
170 LE. PROVING ROTOR FOR 1000 LE. CLASS MACHINE 

10 2.5 .O217 2.002 ,0435 .2898 .375 .o022 ,125 ,250-20 .375 PENNL. "2 
.125 ,250-20 ,375 ALUM. "3 10 20 .1605 2.167 .348 .471 .500 .í67 
.125 .250-20 ,375 STEEL *3 10 40 ,3264 2.132 ,696 .378 .500 .132 

14.5 2.5 .O307 2.056 .O631 .375 .375 .O56 .I25 .250-20 ,375 PENNL.*2 
14.5 20 .230 2.192 .504 .5791 ,500 -192 ,125 .250-20 .375 ALUM. "3 
14.5 40 .4656 2.167 1.009 ,4703 500 .167 .125 ,250-20 .375 STEEL114 

460 LB. PROVING ROTOR FOR 3000 LE. CLASS MACHINE 
10 2.5 .O313 3.534 ,1105 ,3968 .275 .O16 ,239 5/16-18 .313 PENNL.*2 
10 20 .2338 3.780 ,8839 ,500 .639 .230 .239 5/16-18 ,313 ALUM. "3 

14.5 2.5 .O446 3.589 ,1602 S O O  .300 .O39 .239 5/16-18 ,313 PENNL.*2 
10 40 .4832 3.659 1.768 ,500 .418 .lo9 ,239 5/16-18 ,313 STEEL*4 

14.5 20 .3585 3.575 1.282 ,500 .279 .O25 .239 5/16-18 ,313 STEEL "4 
14.5 40 ,6947 3.690 2.563 .625 .420 ,140 .239 5/16-18 .313 STEEL *4 

*l Unbalance value = weight x e f f e c t i v e  radius. 
*2 Pennlon manufactured by Uixon Corp., 

Metacom Ave., B r i s t o l ,  R I  02890, USA 
*3 Aluminum SAE 6061-T6 
"4 Stainless Steel SAE 304 
* Test mass calculat ions are  based on proving 

ro tor  weights and moments o f  i n e r t i a  
(see a lso  A.2.10 and A.2.11) 

NOTE: TEST MASS CALCULATIONS ARE 
BASED ON PROVING ROTOR 
MOMENTS OFJNERTIA 

1 \ L I L L E  

- --MOVE FIRST 
MARK CLASS HERE '-7 I A- IN~OMPLETE THREAD -P+H- t PE, 
REMOVE MAT'L. 
FROM DIA. E 
TO OBTAIN CORRECT 
WEIGHT 

FIGURE A2 - T e s t  Masses Por 52 l b  and Larger Proving Rotors 
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TABLE A l  - Dimensions for  Prov ing  Rotor Storage Conta iners 

No. 
Sym. Req. 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

P 

R 

1 

2 

4 

4 

1 

2 

4 

2 

8 

2 

1 

M a t e r i a l  

314 F in ished Oak 

A I S I  1018-1020 

Soc. Hd. Cap Scr.  -318-16 x "R" Lg 

Washer -318 Std.  

A I S I  1018-1020 

2" F in ished Oak 

A I S I  1018-1020 

A I S I  1018-1020 

F l a t  Hd. Scr. # lo-24 x 718 

Stan1 ey Chest Hand1 e 1205-4 

Stanley Hinge Hasp 912-6 

Machine Classes 
1 oo+ 

D im.  300 1 O00 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

1 Stanley Cont. Hinge #311 x 1-114 Wide M 

2 Carr  Lane Cable #CL-23-KA-4 N 

4 But ton  Hd. Cap Scr .  #5-40 x 114 P 

4 Washer #5 Std.  R 

S 

5-314 

30-1 I 8  

7-314 

3 

2-718 

3-1 I 8  

6-1 14 

1-1 I 4  

2-318 

2-311 6 

3-1/16 

6-1 I 8  

2-318 

4-314 

4-1 I 2  

8-32 

8-1 14 

47 

9-13/16 

4-1 I 2  

4-318 

4-518 

9-1 I 4  

2 

2-318 

2-31 16 

3-1 I 1  6 

6-1 / a  
2-318 

4-314 

5-314 

1/4-20 

3000 

12-1 12 

90-31 I 3 2  

10-9132 

6-1 I 2  

6-318 

6 

12 

3-1 I 2  

4-1 14 

4-1 I 1  6 

5-1 I 8  

10-1 / 4  

4-1 I2 

9 

8 

51 i 6-1 a 
An equ iva len t  storage conta iner  fo r  the  11 l b  p rov ing  ro tor  i s  recommended. 
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APPENDIX B 

D E F I N I T I O N S  OF SYMBOLS AND TERMS 

D e f l n l t l o n s  a r e  g lven  for  those techn ica l  te rms  t h a t  have a p a r t i c u l a r  meaning 
f o r  t h l s  document. Some o f  these t e r m s  have been w r i t t e n  w l t h  c a p i t a l s  
throughout the  document, p a r t i c u l a r l y  where they have a d e f i n i t e  meaning i n  a 
s p e c i f l c  con tex t .  
c a p l t a l l z e d ,  An at tempt  has been made throughout t o  use the  same words t o  
express the  same Idea. The d e f i n i t i o n s  are l i s t e d  i n  the  approximate order  i n  
wklch they first occur .  I n  genera l ,  the  terminology of  ISO-1925 and ANSI  S2.7 
has been used, 

B a l  SYMBOLS: 

The more general  use o f  the  same word has n o t  been 

U 
A' 

w 
r 

I X  

12 

d 

D 

v 
W 

Unbalance ( o z * i n >  
U n i t s  - Required s e n s i t i v i t y  of the  machine i n  micro inches.  See a l s o  

Welght OP the p rov ing  r o t o r  ( l b )  
Radius o f  the center  o f  g r a v i t y  (c .g . )  OP W o r  w from the  s h a f t  

Moment o f  I n e r t i a  OP the  r o v i n g  rotor about a t ransverse a x i s  

Moment o f  I n e r t i a  o f  the p rov ing  r o t o r  about I t s  a x i s  o f  r o t a t i o n  
( 1  b l  in21  

Dls tance between the couple unbalance or the  dynamic unbalance 
planes ( I n )  

Dls tance between the  bear ing  mld-points ( i n )  
Weight o f  unbalance mass i n  ounces a t  a g iven c o r r e c t i o n  rad ius  o f  a 

rotor or p a r t  
U n l t s  - An amount o f  unbalance which causes a 1 mic ro inch  displacement 

o f  the  r o t o r  center  o f  g r a v l t y  (or bear ing  mid-points ,  as app l i cab le )  
i f  the  r o t o r  were r o t a t i n g  unconst ra ined i n  g r a v i t a t i o n l e s s  space 

A12,10 

ax l s  ( i n )  

through i t s  c.g. ( l b +  !i 1 

B J . 1  Subscr lp ts :  

S For s t a t i c  unbalance 
C For couple unbalance 
1 
2 
3 

For plane 1 on p rov ing  r o t o r  
For plane 2 on p rov ing  r o t o r  
for  mld-plane on p rov ing  r o t o r  

B , 1 , 2  Micro inch:  

1 p i n  - 10-6 i n  

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p5

87
b

https://saenorm.com/api/?name=54f379f5e3276f5a09e8583f24f1f652

