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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
technical committees. Each member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. IS0 collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

The main task of technical committees is to prepare International Stan- 
dards, but in exceptional circumstances a technical committee may 
propose the publication of a Technical Report of one of the following 
types: 

- type 1, when the required support cannot be obtained for the publi- 
caiion of an International Standard, despite repeated efforts; 

- type 2, when the subject is still under technical development or 
where for any other reason there is the future but not immediate 
possibility of an agreement on an International Standard; 

- type 3, when a technical committee has collected data of a different 
kind from that which is normally published as an International Stan- 
dard (“state of the art”, for example). 

Technical Reports of types 1 and 2 are subject to review within three 
years of publication, to decide whether they can be transformed into 
International Standards. Technical Reports of type 3 do not necessarily 
have to be reviewed until the data they provide are considered to be no 
longer valid or useful. 

ISO/TR 10064-1, which is a Technical Report of type 3, was prepared by 
Technical Committee ISO/TC 60, Gears. 

This Technical Report updates description of and advice on gear in- 
spection methods. 

IS0 10064 consists of the following parts, under the general title Cylin- 
drical gears - Code of inspection practice: 

--. Part I: Inspection of corresponding flanks of gear teeth 
[Technical Report] 

--- Part 2: inspection of 
thickness allowance 

radial composite deviations, r-unout and tooth 
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INTRODUCTION 

Together with definitions and values allowed for 

gear element deviations, the international standard 
IS0 13284975 also provided advice on appropriate 

inspection methods. 

In the course of revising IS0 13284975, it was agreed 

that the description and advice on gear inspection 

methods should be brought up to date. Because of 

necessary enlargement and other considerations, it was 
decided that the relevant section should be published 

under separate cover as a Technical Report, Type 3, and 

that, together with this Technical Report, a system of 

documents as listed in clause 2 (References) should be 

established. 

. . . 
III 
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TECHNICAL REPORT ISOlTR 10064-l :1992(E) 

Cylindrical gears - Code of inspection practice - 

Part 1: 
Inspection of corresponding flanks of gear teeth 

1 0 SCOPE 

This part of the Technical Report constitutes a code of 
practice dealing with the inspection of corresponding 
flanks of cylindrical involute gears, i.e. with 'the mea- 
surement of pitch deviations, profile deviations, helix 
deviations and tangential composite deviations, 

In providina advice on gear checkincr methods and the 
analysis of&measurement results, it/supplements the 
standard IS0 1328, part 1. 

Most of the terms used are defined in IS0 1328 part 1, 
others are defined as they appear in the text and in - 
clause 3. 

2. REFERENCES 

IS0 53:1954, Cylindrical gears for general and heavy engineering - 

Basic rack. w 
IS0 54:1977, Cylindrical gears for general engineering and heavy 

engineering - Modules and diametral pitches. 

IS0 701:1976, International gear notation - Symbols for geometrical data. 

IS0 1122-1:1983, Glossary of gear terms - Part 1: Geometrical definitions. 
1) IS0 1328-1: - , Cylindrical gears - IS0 system of accuracy - Part 1: 

Definitions and allowable values of deviations relevant to 

corresponding flanks of gear teeth. 
1) IS0 1328-2: - , Cylindrical gears - IS0 system of accuracy - Part 2: 

Definitions and allowable values of deviations relevant to 

radial composite allowance and backlash. 

1) To be published. 
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1) IS0 10063: - 9 Cylindrical gears - Flanks, undulation, surface roughness, 

shaft centre distance and parallelism of axes - Numerical 

values. 

ISO/TR 10064-2: - 1) , Cylindrical gears - Code of inspection practice - 

Part 2: Inspection of radial composite deviations, runout 

and tooth thickness allowance. 

ISO/TR 10064-3: - 1) , Cylindrical gears - Code of inspection practice - 

Part 3: Function groups, test groups and tolerance families. 

3 0 SYMBOLS AND CORRESPONDING TERMS 

3,l Gear data 

b 
d 

db 
m, mn 
mt 

Pn 
Pt 
pbr pbn 
pbt 
S 
2 

at an 
at 
B 
pb 
&a 
E B 
e r 

Facewidth 
Reference diameter 
Base diameter 
Normal module 
Transverse module 
Normal pitch 
Transverse pitch 
Normal base pitch 
Transverse base pitch 
Number of pitches per sector 
Number of teeth 
Normal pressure angle 
Transverse pressure angle 
Helix angle 
Base helix angle 
Transverse contact ratio 
Overlap ratio 
Total contact ratio 

1) To be published. 
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3.2 Gear deviations 

Symbols used for deviations of individual element measure- 
ments from specified values are composed of lower case 
letters “fV8 with subscripts whereas symbols used for 
"cumulative" or "total" deviations, which represent com- 
binations of several individual element deviations, are 
composed of capital letters "F" also with subscripts. 
It is necessary to qualify soIne deviations with an alge- 
braic sign. A deviation is positive when e.g. a dimension . 
is larger than optimum and negative when smaller than 
optimum. 

f db 1) 
fdbm I) 
fe (f,Ld,R) 

Ease diameter difference 
Mean base diameter difference 
Eccentxicitv between qear . - 

f fC2 

f 0 

f HCX 

fHcrm 

f HP 

fHj3m 

fi' 

fl t 

fS’ 

- 

axis and axis of gear teeth (or of 
corresponding flanks, respectively) -. 

Profile form deviation 

Helix form deviation 

1) 

1) 

1) 

1) 

Profile slope deviation 

Mean profile slope deviation 

Helix slope deviation 

Mean helix slope deviation 

Tooth-to-tooth tangential composite 
deviation (with master gear) 

Long period component of tangential 
composite deviation 

Short period component of tangential 
composite deviation 

1) These deviations can be + (plus) or - (minus) 
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f 1 

fb P 

fpbm 

Tooth-to-tooth transmission deviation 
(product gear pair) m 

Base pitch deviation 

Mean base pitch deviation 

fpbt Transverse base pitch deviation 

Qs 1) 

1) 

Pitch sector deviation 

f Pt 

fwB 

fcx 
. 

f am 

f f3 

f Pm 

F P 

Fk P 

FpkS 

FS P 

Fi' 

Sinqle pitch deviation 

Undulation height (along helix) 

1) 

1) 

1) 

1) 

Pressure angle deviation (normal) 

!!ean pressure angle devia.tion 

Helix angle deviation 

Mean helix angle deviation 

Total cumulative pitch deviation 

1) 

1) 

Cumulative pitch deviation 

Cumulative pitch sector deviation 

Total cumulative pitch sector 
deviation 

Total tangential composite deviation 
(with master gear) 

F 1 Total transmission deviation (product 
gear pair) 

Fct Total profile deviation 

F B Total helix deviation 

1) These deviations can be + (plus) or - (minus) 
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3.3 Gear inspection terms 

db eff . 

k 

Effective base diameter 

Number of successive pitches 

1 

r 

ca 

cf 

C B 

c1 ((31) 

L 

L AE 

'L AF Usable. length 

L E 

L B 

N... 

R 

R B 

Left hand helix 

Right hand helix 

Tip relief 

Root relief 

Profile barrelling 

Tooth crowning 

End relief at reference 
(non-reference) face 

Left flank 

Active length 

Base tangent length to start of 
active profile 

Profile evaluation range 

Helix evaluation range 

Number of a tooth, number of a pitch 

Right flank 

Wave length of undulation (in direction 
of helix) 
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Axial wavelength of undulation 

f 
Involute roll angle 

I Reference face 

II Non-reference face 

4 a EXTENT OF GEAR INSPECTION 

Inspection of the various gear tooth elements requires 

several measuring operations. It is necessary to ensure 

that for all measurements involving rotation of the gear, 

the in-service axis of the gear coincides with the axis 

of rotation during the measuring process. 

It may not be economical or necessary to measure all gear 

tooth element deviations such as those of single pitch, 
cumulative pitch, profile, helix, tangential and radial 

composite deviation, runout, surface roughness etc., for 

some of the elements concerned may not significantly 

influence the function of the gear under consideration. 

Furthermore, some measurements can often be substituted 

for others, for example the tanqential composite check 

might replace pitch checking or the radial composite 

check might replace runout inspection. In order to take 

account of these aspects, recommended test groups and 

tolerance families relative to the function of gears are 
included in ISO/TR 10064, part 3. However, it is empha- 
sised that curtailment of quality control measures is 

subject to agreement between purchaser and supplier. 

5 l IDENTIFICATION OF DEVIATION POSITION 

It is convenient to identify deviations associated with 

measurements of gear teeth,by specific reference to indi- 

vidual right flanks, left flanks, pitches or the groups 

of these. 
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In the following, conventions are described which enable 
positive determination of the location of deviations. 

5.1 Right or left flank 
It is convenient to choose one face of the qear as refer- _- 
ence face and to mark it with the letter "I". The other 
non-reference face might be termed face "II". 

For an observer looking at the reference face, so that the 
tooth is seen with its crest uppermost, the right flank . 
is on the right and the left flank is on the left. 

Right and left flanks are denoted by the letters "R" and 
nL*' respectively. 

Fig 0 1 Notation and numbering for external gear 
30R = pitch Nr. 30, right flank 

2L = Ditch Nr. , 2, left flank 

right 
flank 

Fig 0 2 Notation and numbering for internal gear 
1 L = pitch Nr. 1, left flank 
3OR = -* pitch Nr. 30, right flank 
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5.2 Right hand or left hand helical gears 
The helix of an external or internal helical gear is 
referred to as being right hand or left hand. The hand of 
helix is denoted by the letters "rlr and "1" respectively. 

The helix is right hand (left hand) as, when looking from 
one face, the transverse profiles show successive clock- 
wise (anticlockwise) displacement with increasing dis- 
tance from an observer. 

5.3 Numberinq of teeth and flanks 
Looking at the reference face of a gear, the teeth are 
numbered sequentially in the clockwise direction. The 
tooth number is followed by the letter R or L, indicating 
whether it is a right or a left flank. 
Example: "Flank 29 L". 

5.4 Numbering of pitches 
The numbering of individual pitches is related to tooth 
numbering as follows: pitch number "N" lies between the 
corresponding flanks of teeth numbers “N-1" and IcNW; with 
a letter R or L it is indicated whether the pitch lies 
between right or left flanks. For example "Pitch 2 L", 
(see Fig. 1) 

5.5 Number of pitches "k" 
The subscript *k" of a deviation symbol denotes the 
number of consecutive pitches to which the deviation 
applies. 

In practice, a number is substituted for *'k", for example 
Fp3 indicates that a given cumulative pitch deviation 
refers-to three pitches. 
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5.6 Checking recommendations 
Measurements are normally carried out at approximately 
mid tooth depth and/or mid facewidth, as appropriate.If 
the facewidth is larger than 250 mm, two additional 
profile measurements, each approximately 15% of the 

* facewidth distant from either-end of the facewidth, is 
advisable. Profile and helix deviations should be 
measured over three or more equally spaced, corresponding 
flanks. 

In order to ensure accuracy of measurements, inspection 
apparatus should be calibrated periodically against ap- 
proved standards, 

6 a THE CHECKING OF SINGLE AND CUMULATIVE PITCH DEVIATIONS 

6.1 General 

Checking of pitch deviations implies measurement of the 
actual (angular) values or comparator checks between 
corresponding flanks of teeth around the circumference of 
a gear. 

In contrast to the checking of normal, transverse and 
cumulative pitch deviations, base pitch deviations are 
checked in base tangent planes and are therefore 
independent of the qear axis. s 

f Pbt - 

Fig l 3 Pitch (pt), pitch deviation (f,t), 
transverse b&e pitch (pb& _t 
transverse base pitch deviation (fpb& 
cumulative pitch- (kxpt, in the Fig. kx3L 
cumulative pitch deviation (Fpkrin the Fig. k=3) 3 
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N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 , 
A 25 23 26 24 19 19 22 19 20 18123 21J9.21.24.25-27-21 , 
B 22.00 I 
cl+3 +l +4 +2 -3 -3 0 -3 -2 -4 +l -1 -3 -1 +21+31+5 -1 1 / 
D+3+4+8+101+7+4+4+1-l-5-4-5-8-9-7-4+1 0 r . 

Fig. 4 Sample table with hypothetical deviation values 
obtained by single pitch checking with a s 
comparator. In practice, integer values are seldom I 
encountered. 

N = pitch number 

A = Values obtained with a pitch comparator (two probes), 
without reference to a defined absolute value 

B = Arithmetic mean of all values A 

C = Pitch deviations fpt, expressed as the difference 
between individual values and mean value B 

D = Cumulative pitch deviations, acquired by consecutive 
addition of fpt (C) values, in the Fig. referred to 
the flank between the pitches 18 and 1, corresponding 
to the descriptions in Fig. 4 and Fig. 5. 

When angular pitch measurement (one probe).is applied, 
values D are ascertained by subtracting the theoretical 
angle from the measured angle at each position, then 
multiplying the differences (in radians) by the radial 
distance to points of probe/flank contact. Values C are 
then obtained by subtracting value D of flank number N-l 
from value D of flank number N. 
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Flank Nr. 
18 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

;ch Nr. ’ I I I I I I I III . 
PI 

1s 16 18 17 
m . . . . . . 
Lziz . . . . . . 

13 

a i 
+h? z 

4 

. . . . . . t..... 
3 

1 
3 

3+3 
1 

I I - 

- 

/ m 1 fDt (of pitch N) I I I . . . . . 
ZE 
+3 

. 
s E t-9 
r” 
. . . . 1 . ..a 

+2 

- 

- 

3 

b . . . . . . . s . . . . . . . 
...... . ...... . 
q 
....... 

----- 
E - . ..*. - . . . . . 
T;;T5 

m 
. . . . . . - . . . . . . 
i;;7F; 
Pw+! 

lfps3 i- diagram t 

. . . . . . 
Ii@ . . . . . . . . . . . . d 

. . . . . 

t- -I) . . . . . ----- 
E 
-- ...... . . . . . . . . .... I I Fpks IF,,&- d ihgramprmpm [ ~~- b I i”“’ 

Fiq. s 5 A diagrammatic representation of pitch-deviations 
on the sample gear of Fig. 4 (z = 18) 

II 

Full document details: ISO_TR 10064-1_1992

http://avadocuments2026.com/doc/iso-tr-10064-1-1992
http://avadocuments2026.com/doc/iso-tr-10064-1-1992


lSO/TR 10064-l :1992(E) 

a Single pitch deviation fpt; fpt max. = + 5 Urn, at 
pitch 17 

b Cumulative pitch deviations Fpk, in the Fig. referred to . 
flank 18, Fpk max.= total cumulative pitch deviation Fp 
= 19 J,UII, between flank 4 and flank 14. 
Fp3 max.= 10 pm, between flanks 14 and 17. I 

C Pitch sector deviations f,S, measured over sectors of L. 
S = 3 pitches each. 
fps3 max. .= 8pm, between flanks 18 and 3 

d Cumulative pitch sector deviations Fpks, in the Fig. 
referred to flank 18, derived from pitch measurement 
by sectors (c). Total cumulative pitch sector deviation 
F ps * FpS3 = 15 pm, between flanks 3 and 15. 

In general, for large number of teeth, the difference between 
Fp and Fp5 becomes negligible. \ . 

6.2 The checkinq of sinqle pitch accuracy 

Fig. 6 Transverse pitch pt and single - 
pitch deviation fpt 

For checking pitch accuracy, commonly used devices are either 
a comparator, provided with two -probes, or an angular 
dividing apparatus having a single measurinq probe. - 
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Inspection practices relevant to these processes are 
described in clauses 6.2.1 and 6.2.2 respectively. 

Coordinate measuring machines without a rotatinq table can - 
also be used for measurements of pitch and pitch deviations 
by applying appropriate relative motions which generally . &. . 
correspond to the principle described in clause 6.2.2. 

6.2.1 Single pitch checking with a pitch comparator (two probes) 

The two probes are to be positioned at the same radial 
distance from the gear axis and in the same transverse 
plane. The direction of the probe displacement should 
be tangential to the measuring circle, 

Since the exact value of the radial distance is diffi- 
cult to ascertain, such comparators are seldom used to 
verify true values of transverse pitches. Thus the most 
suitable use of such instruments is for the determina- 
tion of pitch deviation. 

e pitch comparators are equipped with s . Som 
adv 
to 
und 
int 
sli 

ante the probes to a constant radial de 
approximately mid tooth depth (Fig. 7). 
er inspection turns slowly, either cant 
.ermittently around its axis, and the pr 
de are moved to and from the gauging po 

lide 
pth, 

The 
inuo 
obes 
siti 

s which 
normal 
gear 

lusly or 
on the 

on. 

1Y s 

Fig. 7 Pitch checkins with a pitch comparator a. 
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6.2.2 Pitch checking applying the angular indexing method (one probe) 

This process involves the use of an angular indexing 
apparatus. The degree of its precision must be consistent 
with the gear diameter. 

The measuring head is moved radially to and from a 
predetermined gauging position at which for each flank, 
the positional deviation from the theoretical position, 
is measured. Every value recorded represents the 
positional deviation of the relevant flank with respect 
to the selected reference or zero flank. A chart of 
recorded values thus shows cumulative pitch deviations 
(Fpk) around the gear circumference. 

Each single pitch deviation is determined by means of 
subtracting the positional deviation of flank number 
N-l from that of flank number N. Minus values are to be 
indicated as appropriate. 

Fig. 0 Pitch checking applying the angular . 
indexing method 
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6.3 The checking of normal pitch accuracy with a pitch 

comparator 

Fig l 9 Normal pitch pn and normal pitch deviation 
f pn (normal section) 

Normal pitch deviation measurements should only be 
substituted for transverse pitch deviation measurements, 
when no suitable instrument other than a portable com- e 
parator, suitable only for checking "normal" pitch 
deviations, is available. With an instrument such as 
that illustrated in Fig. 10, the tip cylinder of the 
gear is used for positioning and it must be adequately v 
concentric with the gear axis, Other comparators which 
can be used for the same purpose have different means 
for positioning and do not use the tip surface as a . 
location surface. 

Fig 0 10 Portable pitch comparator for checkinq - 
normal pitch deviation, presented on a spur 
gear 
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i3ecause the limits of tolerances set out in the 
standard IS0 1328, part 1, refer to transverse pitch, . . . 
the results of normal pitch deviation measurements are 
to be converted to transverse values before comparison 
with tolerance values is made. 

The relationship is as follows: 

f Pn 
f Pt = 

cosp 

Alternatively, tolerance values can be multiplied 
by cosb in which case fewer calculations are likely 
to be necessary. 

Normal pitch deviation measurements should not be summed 
to determine cumulative pitch deviation. 

6.4 The measurement of base pitch pb and of base pitch 
deviations fpb 

The transverse base pitch of a gear is equal to the 
length of the common normal to the transverse profiles 
of two consecutive corresponding tooth flanks. It is 
also the length of arc of the base circle between the 
origins of the involute profiles of consecutive 
corresponding flanks (Fig. 11). 

z 
pbt =dbX-- 

z 
. 

Fig. 11 Transverse base pitch pbt 
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