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UK BS 436-1:1967 Basic rack form, pitches and accuracy (DP)
BS 436-2:1970 Basic rack form, pitches and accuracy( metric)
BS 978-1 :1968 Specification of fine pitch gears ( DP )
BS 4582-1: 1970 Specification of fine pitch gears ( metric )
BS 3696-1 :1977 Specification of master gears.

Germany DIN 3962:1978 Accuracy of cylindrical gears, basis for
DIN 3961:1978 Accuracy of cylindrical gears, tolerances.

USA ANSI / AGMA 2000 A88 .

Japan JIS/ JGMA .

ISO ISO 1328 :1975 Accuracy of cylindrical gears.
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1S01328-1 : 1995 Cylindrical Gears - ISO system of accuracy-

Part 1 : Definitions and allowable values of deviations relevant to
corresponding flanks of gear teeth.
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5% : 1SO 1328 FNER
« 1SO 1328-1:1995 Cylindrical gears -ISO system of accuracy -
Part 1: Definitions and allowable values of deviations relevant to
corresponding flanks of gear teeth
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« 1SO 1328-2: 1997 Cylindrical gears - ISO system of accuracy-

Part 2: Definitions and allowable values of deviations relevant to
radial composite deviations and runout information
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ISO 1328 is Supported by Technical Reports :
ISO / TR 10064
« Part 1: Inspection of corresponding Flanks on Gear teeth 1992/2018
RENSERRIE

Part 2: Inspection related to radial composite deviations,
runout, tooth thickness and backlash 1996

RERGERE. 2Rka). AEMNNPRERVGE
Part 3: Recommendations relative to gear blanks, shaft
centre distance and parallelism of axes 1996

WECIA, M COEFNEME 1 T EAVHER
Part 4 Recommendations relative to surface texture and
tooth contact pattern checking. 1998
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« |SO 18653:2003 Gears -- Evaluation of instruments
for the measurement of individual gears
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« |ISO/TR 10064-5:2005 Part 5: Recommendations
relative to evaluation of gear measuring instruments
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1) 1SO 17485:2006 Bevel gears -- ISO system of accuracy
ETFANSI/AGMA 2009-BO 14BN

2) ISO/TR 10064-6:2009 Code of inspection practice. Bevel gear
measurement methods
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INTERNATIONAL IS0 | B Iz/j_:\‘ *ﬂ_‘_\‘ {ﬁ‘ I SO 1328' 1

STANDARD 1328-1 ;ﬁ :H‘&

201399 H 1H

Cylindrical gears — ISO system of
flank tolerance classification —

Part 1:
Definitions and allowable values of \ -
deviations relevant to flanks of gear - /\ é l
teeth = — :| g :
el
Engrenages cylindriques — Systéme ISO de classification des
tolérances sur flancs —
Partie 1: Définitions et valeurs admissibles des écarts pour ies flancs
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K|S | x # B/ E F %K
ISO. GB/T 3 4 5 6 7 8 9 10
DIN 4 5 6,7 8 9 10 10 11
Fr JIS — 0 1 2 3 4 5 6

ISO. GB/T 3

1SO. GB/T 3 4 5 6 7 8 9 10
DIN 3 4 5 6 7 8 9 10 —

% ]
’fﬁ JIS — 0 1 2 3 4 5 6

DIN 3

9,10

JIS —

= ISO. GB/T | 3 4 5 6 7 8 9 10
£ DIN — | 5.6 | 7 8 9 10 — 11

JIS — |14,13] 12 11 10 9 8 8

ISO. GB/T | 3 4 5 6 7 8 9 10

£ DIN — 5 6 7 8 9 9 10

JIS — 13 12 11 10 9 8 7
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[&51: Large fi” and
Uniform Tooth-to-Tooth Errors

1) The large fi” s typically a dirty
condition or a nick on a gear tooth.
Nicks are normally caused by

AN Ry material handling problems.
M | Adding a tip chamfer to the
PN design of the gear tooth profile,

and hob, will reduce this type
| 2601 of damage.




2) A uniform but excessive tooth-to-tooth error
that repeats each 360°/Z (where z is the num-
ber of teeth in the part) is typically caused by
the cutting tool and involute error.

a) The hob has not been mounted correctly, or
the hob arbor is damaged.

b) The hob has been sharpened incorrectly.

c) Poor quality hob.

d) The hob was shifted beyond its useful face width and is no longer generating
the involute correctly. This may occur on one flank and will thus indicate an
error in one direction of rotation.

3) Tooth-to-Tooth error can be caused by the hobbing machine.
a) The hob spindle has axial and/or radial runout.
b) End support for the hob arbor is damaged or worn.
c) Improper installation of index change gears on a mechanical hobbing
machine.



Composite Condition #2: Non Uniform Tooth-to-Tooth Errors
1) The hob is worn.

2) The hobbing machine work spindle index drive system is damaged, worn, or
has excessive backlash.

3) The index change gears are damaged or installed improperly on a mechanical
hobbing machine.






Composite Condition #4: Once per

Revolution Non Uniform Error

1) The index change gears are damaged
or installed improperly on a mechani-
cal hobbing machine.

2) The hobbing machine work spindle

or index drive system is worn or has
runout.
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1) Incorrect hob sharpening. The hob has been sharpened with
positive rake error making the hob tooth larger toward the outside
diameter and the gear tooth smaller.
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2) Incorrect swivel angle setting on the hobbing machine.
3) Bad hob.
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1) Incorrect hob sharpening. The hob has been

sharpened with negative rake error, making
the hob tooth smaller toward the outside

diameter with gear tooth larger. This is the
opposite of the condition shown in Figure 8.
2) Incorrect swivel angle setting on the hobbing
machine.
3) Bad hob.




LOSS OF
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Profile

2 Right Flank 3
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1) Incorrect hob sharpening. A hob sharpened
with gash lead error will cause both a leaning

profile and size change as the hob is shifted.
See Figure 2.

2) Loose hob head swivel on the hobbing
machine.
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1) Hob had runout when mounted. The hob run-
out can be caused by a bad cutter, damaged
arbor, or dirty mounting conditions.

2) Incorrect hob sharpening. The hob was
sharpened with runout during the mounting
on the sharpening machine or sharpening

arbor. Extreme gash to gash spacing error on the
hob.

3) A loose or worn hob arbor end support on the hob-
bing machine.

4) Excessive backlash in the hob spindle system on
the hobbing machine.

b) Excessive backlash in the work spindle system on
the hobbing machine.



1E =z /=
2. WEHRE
e LN TN
soo.i;é+/ {\ ".i{ Ik __\I|‘l ]BJ'
el (UL AT -
o | Lot AR 1) | Profife SnspEction it morssiiform wave

1) A loose or worn hob arbor end support on the hob-
bing machine.

2) Excessive backlash in the hob spindle system on
the hobbing machine.

3) Excessive backlash in the work spindle system on
the hobbing machine.

4) Hobbing machine system in poor overall condition.
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Figure 13: Helix inspection with wobble

1) Part blank bore not perpendicular to the face of
the blank.

2) Part blank faces not parallel.

3) Fixture not accurate, or misaligned.

4) Tailstock misaligned, or center loose or damaged
on the hobbing machine.

5) Inspection arbor problem.

6) Worm spindle bearing problem on the hobbing
machine.
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«_ Figure 14: Helix inspection w_r'-th taper )

1) Tailstock misaligned on the hobbing machine.
2) Hobbing machine misaligned.
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Figure 15: Helix inspection with angular error

) Tailstock misaligned on the hobbing machine.

) Hobbing machine misaligned.

) Incorrect differential change gears or helix value (CNC).

) Loose or work hob arbor end support on the hobbing
machine.

5) Incorrect helix checking machine settings.
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Figure 16: Helix inspection with breakout error

1) Tailstock loose or worn.

2) Part slipped in the fixture.

3) Fixture not clamped properly.

4) Hob arbor end support improperly installed or worn on
the hobbing machine.

5) Hob saddle gibs out of adjustment.

6) Backlash in the cutter spindle drive system on the hob-
bing machine.

[) Backlash in the work spindle drive system on the hob-
bing machine.
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Figure 17: Helix inspection with periodic error

1) Runout of multiple thread hob.

2) Thread to thread spacing error on multiple thread hob.

3) Feed screw or bearings of the feed screw on the hob-
bing machine.
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