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1

Toleranzen fiir Stirnradverzahnungen; Toleranzen fiir Abweichungen einzelner Bestimmungsgrdssen

Scope

The tolerances listed in this Standard apply to the amounts of the deviations defined in
DIN 3960. It contains tolerances for:

2

profile form deviation f;

profile angle deviation fﬁa

total profile deviation Fy

individual pitch deviation f,

normal base pitch deviation fpe

pitch error fy

total pitch deviation F',

pitch-span deviation over /8 of periphery Fy, /g
concentricity deviation F, :

tooth thickness fluctuation R 1}

Other relevant Standard:s

DIN 3960 Definitions and parameters for cylindrical gears and cylindrical gear pairs with

involute teeth

DIN 3961 Tolerances for cylindrical gear teeth; bases
DIN 3962 Part3 Tolerances for cylindrical gear teeth; tolerances for pitch-span deviations
DIN 3967 System of gear fits; backlash, tooth thickness allowances and tooth thickness toler-

)

ances; bases, calculation of tooth thickness allowances, conversion of allowances for
the different measuring methods

For necessary variants of the different measuring methods see DIN 3967

Continued on pages 2 to 18

Explanations on

page 18

Sole sale rights of Gerrman Standards (DIN-Norman) are with Beuth Verlag GmbH, Berlin 30 and K8In 1
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Page 2 DIN 3962 Part 1

3 Tolerance data

DIN 39b2%PTx1 76 WM 27944u4b 0012540 1 WH

Normal module from 1 ta 2mm

Tolerances inpm

Gear tooth quality

Deviation : 9 3 4 5 6
ft 1 156 2 3 4,6 6
fia 1 15 | 2 3 4 5
7y 15 | 2 3 4 6 8
Deviation
o : :
1|2]|3]als|{e|1]|2]|3]a|ls|e6|1|2]|3]a|5]es
upto 10| 1|15|25| 3 |45| 6 |15 2| 3| 4 |55|8 |25 4|5 |7 |10]14
over 1 1|15|25|35| 5| 7 15| 2|3 (45|69 |35 5|7 |10]14]18
Ei’(‘)’er |15l 2 {25 4|5 | 7| 2|25 3|6 |6|0 |45 6|0 |14]|18]|25
Sover 15| 2 | 3| 4a|ss| 8|2 |25/35|5 |7 10|65 |8|11|16]2 |2
‘é?&’er égg 15| 2|3 |45| 6|8 |2 |25/35/55| 8 10| 6|09 |12|18|2% |32
§ e oon | 2125(36| 6 | 7| o|25|3|4a|6| 9 |11]|7|10]14]|2/28|ss
'§ over A |2|25| 4|5 |8 |10|25| 3 |as| 6 10[12]8 |11 |16|2 |32 40
gfg‘" ;ggg 21 3| a6 |8|11|26|35|5 |7 1014|812 16]22]|32]2s
@ over o l25| 35|45 6 |9 12| 3|4 |5 |8 |11|16|0|1a|18]|2 36|60
e dao0 {25/ 35| 5 | 7 10| 14| 3 45| 6 |9 |12|18|10| 14|20 |28 |40 |56
over 8300 28/ 40| 6 | 8 |11 |16|35| 5| 7 [ 10|14]20 | 11| 16|22 |28 |40 |63
Deviation
1l2|3|als]le|1]2]3]a|ls|6|1]2|3|a]s5]|s
wto 10015 2 (3|4 |6 |8|2|3|35|/55(8|11(1|15|25|35|45/7
over 0021 3|5 |46 |8|25(35/ 5|7 |1]|14|15 2|3/ 45|68
Ef(‘)’er sel3| a6 |8 1|63 |a|e|8|12]16|2]|2535 5710
;‘f;’(‘)’er ;gg 3| 5|79 |12|16|35| 6|7 |9|14a|18] 2|3 46| 6| 8|12
gﬁ;’er B0 ajss| 8|11 |1a]22| 455|868 |11|16]22|25/35/ 5|7 ]|10]14
% over 1338 45/ 6 | 9 | 12|16 |25 45| 6 | 9 12|18 |25| 3| 4 |55 8 |11]14
£ over 1000 s| 7 |10 |1a|18 25| 5|7 |10]14|18|28| 3|45 6|8 [12]16
%f{‘)’er ;ggg 5| 7 |10|14|20|28| 5| 7|10|14|20{28[35{45| 7|9 |12]18
2 fc’(;’er zggg 6| 8 |11 |16|22|32|565| 8 11|16 |22|32|35| 5| 7 |10]|14]20
over 8000 1 6| o |12 {18 |25 |36 | 6 | o |12|18] 25|36 | 4|5 | 7 [10]1a]2
3:9’13883 7| 9 |14|18|28 3| 7 |1014|20]|28|4]| 4|55 811|162
—
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DIN 3962 Part 1 Page 3

|Norma| module from 1 to 2mm

. Tolerances inpm
e Gear tooth quality
Deviation _
8 9 10 11 12
i ) 12 6 | 28 | 45 | 71
Fria 7 10 . 14 | 22 | 36 | 56
Fy 12 16 | 22 36 56 90
Deviation
Gear tooth fo.foe fa Fp
quality . ) ) ]
7l 8eloltwo|uli2|72|s|lg]wo|1nl12]7]8]|9]10]|11]12
upto 10| 9| 12| 18|28 | 45| 71| 11|16 | 22|36 |56 |00 | 20| 25|36 85690160
;’c‘,’e’ ;g 9!14 |18 | 28| 50{80 | 11|18 | 22|36 |63|100| 28|36 | 50| 80]140]|220
g Over 133 10/ 14 {20 | 32|50 |8 | 12|18 |25 |40 | 63 |100| 32| 50| 63110} 180] 280
E over 125
® g over e l11] 16 | 22| 36 | 56 | 90 | 14 | 20 | 25 | 45 | 71 | 110 40 | 66 | 80 | 125|200 | 320
) b=
B over 280 12| 16| 22| 36 | 56 [100| 16 | 20 | 25 | 45 | 71 |125| 45 | 63 | 90 | 140|220 360
5over 560 | .1 15 [ 25 | 40 | 63 | 100] 16 | 22 | 32 | 50 | 80 | 125| 50 | 71 | 100 | 160 | 250 | 400
gto 1000
Sover 1000 | (4| 56 | 98 | 45| 71 |110| 18 | 25 | 36 | 56 | 90 | 140| 56 | 80 | 110 180 | 280 | 450
£to 1600
Q
g over 1600 } 45! 55 | 39 | 50 | 80 [125| 20 | 28 | 40 | 63 | 100|160 | 63 | 90 | 125 | 200 | 320 | 500
§ to 2500
[
« over 2500
& Over 2300 |18| 25 | 36 | 56 | 90 |140| 22 | 32 | 45 | 71 | 100 | 180| 71 | 100 | 140|220 | 360 | 560
?(;’er ‘G‘ggg 20| 28 | 40 | 63 {100{160| 25 | 36 | 5O | 80 | 125|200 80 | 110 180 250 | 400 | 630
?:er1gggg 22| 32| 45| 71 { 110|180 | 28 | 40 | 56 | 90 | 140|220 80 | 125 180 | 280 | 450 | 710

Deviation
Gear tooth F F R
quality pzf8 t $
7l 8lo w1l 7]elelwo|m]iz|7]|8]|9l10]|11]12
@ upto 10 |12| 16 | 22 | 36 | 63 | 90| 16 | 22 | 32 |45 |63 |80 | o | 12|18 | 25 | 36 | 50
over 10 1401 95 | 32 | 50 | 90 | 140| 20 | 2 56 |
over 18 8| 40|56 |80 |110] 12 | 16| 2232|4563
E o 13(5) 22| 32 | 40 | 71 |110|180| 22 | 32 | 45 | 63 | 90 |125| 14 | 20 | 28 | 40 | 56 | 80
5 over 125
o o Jeo 125\ 36 | 50 |80 |125|200| 28 | 36 | 86 | 71 [110|160| 16 | 22 | 32 | 45 | 63 | 90
E |
B e 280 128| 40 | 56 | 90 | 140|220 32 | 45 | 63 | 90 | 125|180 | 18 | 25 | 36 | B0 | 71 | 100
5] i
O over 0 |32| 45 | 63 | 100|160 | 250 | 36 | 50 | 71 [ 100| 140|200 20 | 28 | 40 | 56 | 80 | 110
)
G over }ggg 36| 50 | 71 |110| 180|280 | 36 | 56 | 80 | 110|160 220| 22 | 32 | 45 | 63 | 90 | 125
8 (o]
S over 1600
%to Se00 | 40| 86 | 80 | 125|200 |320| 40 | 56 | 80-| 110|160 |220 | 25 | 36 | 50 | 71 | 100 | 140
e over 2800 145| 63 | 0 | 140|220 |360| 45 | 63 | 90 | 125|180 250 | 28 | 40 | 56 | 80 | 110 140
over gggg 50| 71 | 100 | 160 | 250 | 400 | 50 | 71 | 100 | 140 | 200|280 | 28 | 40 | 56 | 80 | 110|160
PY ?c‘)’quggg 50| 71 {100 | 180|280 {450 | 56 | 80 | 110|160 | 220 |320| 32 | 45 | 63 | 90 | 125 | 180
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DIN 39b2%PTx1l 78 HE 279444k 0012582 5 M

Normal module from 2 to 3.5656 mm

Tolerances inpm

. Gear tooth quality
N Deviation
1 2 3 4 5 6
7 15 2 3 4 5 8
Fiia 1 15 2 3 45 6
2 2 3 4 5 7 10
Deviation
Gzauram?/th To:Tpe fu Fp
1l2|3|a|s|e|1]2|3]a]s|6|1]2]3|a4a]s]s
over ;g 1| 2 |25{35| 5|7 |15|25|3|a5| 6|9 |ale6|s8|11]16]2
50 N
;’(‘)’er 125 |18| 2 |25(35| 65 | 7| 2|25 3 |45 6 |9 |5 |7 |10]|14|20]|28
£
gover 12505l 2 | 3| 4|6 |8|2|25/35/5]|8|10|6|8]|12]16]2|a
E _
wover 2804450 2 | 3| 4|6 |8 2|25/35/5|8 |17 10]14|18]2 /36
i+l
g o 1ggg 156\ 25(35|45| 6 | 9| 2|3 |4a5|55| 8 | 11| 8 |11|16|20] 28] 40
s
F 2l s a5 |7 |1|2s|3s|s | 7|9 12|09 |12]18]22]32]ad
g over o123 |as| 6|8 |12]25|35|55| 8 |10|1a|9 |12]18]25 3660
[=4
S over 20 125|355 | 7|9 |13 |46 |9 |11]16|10]|14|2/]2]|a40]ss
QO
o
over gggg 25(35| 65| 7 |10]14|3[a5|7 |9 14|18 |11)16]|22]|32]|40 63
;’ger1gggg 28| 4 | 6| 8121635558 |11 |16|22]12]|16]|22|32]|45]63
Deviation
1l23lals]e6|1|2|3lalsle|1]2]3]|al|s]|s
over 10125355 | 7 10|16|3|4|55 8 |1]16|2|25/355]|7]10
over 132 sl a6 |9 1218|355 |7 |10|14|20]|2]|3|a5|6]38]12
£
E over ;gg 4|6 |7 |10|14]2|4|565/8 |11 |16|22|25(35|5 /|7 |10/14
i~ ]
5 over 280 145) 6 | 8 12|16 |22|a5|6 |9 |12|18|25|3 |4 |65 8 1|16
5
5 ,
gover 015 7|9 14|18 |25|5 |7 |10|14|20|22]3|45/ 6|9 12]18
s .
g over }ggg 508 |10|14]2|28|565|8 |11|16|22]32{35|5 |7 |10]|14]20
£ <
g over e s |11 )16 22|32 |6 |8 |12|16|2|32|4 |55/ 8|11 |14]2
[+h)
g over 200 16| o |12 1825 |36 |7 |9 14|18 |25 |36 |45/ 6 |8 [12]16]2
[as)
over gggg 709 |14|18|28 |36 |7 |10|14 |2 |28 |40|a5|6 |8 |12]|16]25
over o300 {710 |14 |20 |28 {40 |8 [11 |16 22|32 |45 |5 |7 |9 |14|18]25
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DIN 3962 Part 1 Page b

’ Normal module from 2 to 3.65mm

Tolerances in pm

. Gear tooth quality
Deviation
7 8 9 10 11 12
It T 11 16 22 36 56 90
fue ) 12 18 28 45 71
Fy 14 20 28 45 71 110
G h Deviation
ear toot| f'f F
quality pelpe fu ;
7089 l1wo|l1n]12]7]|8]o|1o|l11|12]7]8]9|1w0]11]12
;’g’e’ ;8 10| 14 | 20 | 32 | 50 | 80 | 12 |18 | 25 | 40 | 63 | 100| 28 | 40 | 66 | 90 | 140 250
. . e 12‘; 10014 | 20 {32 |60 |80 |12 | 18 | 25 | 40 | 83 | 100 | 36 | 50 | 71 | 125|180 320
Erover I |11| 16 |22 |36 |56 | 90 |14 |20 | 28 | 45 | 71 |110| 45 | 63 | 90 | 140 | 220 | 360
h~]
B oo ggg 12| 16 | 22 | 36 | 56 | 90 | 16 | 20 | 28 | 45 | 71 |110| 50 | 71 | 100 | 160 | 250 | 400
q&; (0]
5 over 589 112| 18 | 25 | 40 {63 |100| 16 | 22 | 32 | 50 | 80 | 125| 56 | 8O [ 110 | 180 | 280 | 450
S to 1000
Q
° ;’;’er }ggg 14| 22 | 28 | 45 | 71 |125| 18 | 25 | 36 | 66 | 90 | 160 | 63 | 90 | 125 | 200|320 | 500
Q
o over 1600
8 & 2500 | 16| 25|32 |50 | 80 |140| 20 | 28 | 40 | 63 | 100|180 | 71 | 100 | 140 | 220 | 360 | 560
5 o 2500 1401 75 | 36 | 56 | 90 {140 | 22 | 32 | 45 | 71 | 110 | 180 | 80 | 110 160 | 250 | 400 | 630
& o 4000
?c‘)’er gggg 20! 25 | 40 | 63 (100|160 | 25 | 36 | 50 | 80 | 125 | 200 | 80 | 125 | 160 | 250 | 400 | 630

?ger1gggg 28|32 | 45 | 71 | 110|180 | 28 | 40 | 63 | 100|160 | 250 | 90 | 125 | 180 | 280 | 450 | 710

Deviation
Gear tooth Fy s F, Ry
guality
9o 78 lolwo|nli2|7 s8]l 7]8]a|10]1n]12
‘:c‘)’er ég 20| 26 | 36 | 56 | 90 {140t 22 |32 | 45 | 63 [ 90 [125]| 14 | 20 | 28 | 36 | 56 | 71
;’(‘)’e’ 12(5’ 25|32 |45 |71 }125|180 | 28 |40 | 56 | 80 |110|160| 16 | 22 | 32 | 45 | 63 | 90
£
£ over ;gg 28| 40 | 66 | 90 140|220 | 32 | 45 | 63 | 90 |125|180| 20 | 28 | 36 | 50 | 71 | 100
3 over 280 1320 45 | 63 [ 100 | 160|250 | 36 | 50 | 71 | 100 |140 {180 22 | 32 | 40 | 56 | B0 | 110
g SO
(]
£ over 5680 541 50 | 79 | 110 | 180|280 | 40 |56 | 80 |110 160|220 | 25 | 36 | 45 | 63 | 90 | 125
€ to 1000 -
B over 100 40| 56 | 80 | 125|200 {320 | 45 | 63 | 90 |125 (180 (250 | 28 | 36 | 50 | 71 | 100 | 140
K] _
g over 1600 1,01 59 | 99 [ 140|220 |360 | 50 | 71 {100 [140 | 200|280 | 28 | 40 | 56 | 80 | 110 | 160
€ to 2500 4
& over 2600 | 55| 71 | g9 [ 160 |250 [400 | 50 | 71 |100 |140 |200 [280 | 32 | 45 | 63 | 90 | 125 | 180
S to 4000 200 |
over gggg 56| 71 | 110|180 | 280 |450 | 56 | 80 | 110 |160 |220 {320| 32 | 45 | 63 | 90 | 140|180
. ?:er1gggg 66| 80 | 110|180 [ 280 [450 | 63 | 90 |125 [ 180|250 |360| 36 | 50 | 71 | 100 | 140 | 200
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Normal module from 3.65 to 6 mm

Tolerances in pm

. Gear tooth quality
Deviation
1 2 3 4 5 6
fe 2 4 5 7 10
fHe 1,6 2 3 4 55 7
Fy 25 | 35 5 7 9 12
Deviation
G?Jaﬁ?/th TpiTre fu Fy
1234|561 ]2|3]a|ls|e6]l1]2]3]als]e
ouer ;8 15/ 23| 4|6 |8|2|26/l4a|5|8|10|1]|6]|8|12|16]020
50 -
et e |18 23| 46| 92|25/ 4 5|8 |11|5]|8|10]16]|20)]28 .
E
E e ;gg 16(25(35(45| 7| 9| 2| 3| 4656|911 |6|9|12|18]25]| 36
™ over 280 B
N 2125|3556 | 7 |10]|25] 3 |as
5 to ggg 619127 |10]|14|2 /28] 40
5 ;’g’er 1000 2| 3| 4|55 81|25/ 4|5 |7 [10[14]8]|12]16]|22|32]45
ko] i
1600
o Gool2| 3| 4|6 |8|12]26[ 4|56 |8|1w0|16|0|12|18]25]36]50
S over 1600
8 o 2500 (25| 3 (45| 6 |9 12| 3 | 4 65| 8 |11!16|10|14|20|28|36]66
o - -
e ?c‘,’er Zggg 25/35| 56 | 7 |10]|14] 3|45/ 6|9 |12|18|11116|22]|32]40! 63
o -
4000 :
e 300 | 3| 4 |85 8 | 11| 16|35 5|7 |10]1a|2]|12|16|22)|32|4]|s63
“over 6300 i
?gerwooo 36|45, 6 | 9 |12 18| 4 |55| 8 (11|16 22|12 |18 | 25| 36| 50| 71
Deviation )
Gear tooth b 7
quality - pz/8 v ) Ry
. 1123 |4|ls|e|1]|23]|a|sl6|1]2]3]|a]s5]6 @
over D los| 4|8 7 |10|14|3|a5| 7|9 1a|l18|2|3|a|6]|s]|
Ef(‘)’e' ool 879|141 4|55/ 8 |11 |16|22(25(35|5 |7 |10]1a
E;’(‘)"" ;gg 4|6 |8 |11 |16|22|45|6 |9 |12|18|25| 3 | 4 |55|8 |11 16
e~}
5 o 280156 | o (1418|2556 |7 |10|1a|20[28]3|as|6|o0|12]18
Q _
E over 1338 5|7 |10|14|20]|28|565(8 [11|16|22|32 35|55 |7 |10]14]20
ko] _
10
B over 00 16| 8 |11 |16 |22 |32| 6|9 |12|18|25 3|4 |65|8 |11]16]2
g -
g over 0 6| o |12|18 25|36 | 7 |10 /14|20 |28|40|a5|6 |0 |12]16]025
(i) _
& over 2500
S %o 4000 | 7|10 14[20 25|36 |7 |10]|14]20|28 |40 |56 |7 |09 [12|18]2
over A | 7|10 |14 20 |28 |40 | 8 |11 |16 |22 |32 |45 |5 |7 |9 |14 |18]28
;’g’er1gggg 8|11 |16 |22 32|45 | 9 |12 |18 |25 |36 |50 | 5 |7 |10- 14 |20 | 28 ®
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LNormaI module from 3.55 to 6 mm

Tolerances in um

- Gear tooth quality
Deviation
7 8 9 10 11 12
fs 14 20 28 45 71 125
Fia 10 14 20 32 50 80
F; 18 25 36 56 90 | 140
Deviation
Fo I h r,
71 8lo 101|127 ]|8|a|1w0]11l12|7]|8|09|10]|11]12
oo ;g 11| 16 | 22 | 36 |56 | 90 | 14 | 20 | 28 | 456 | 71 | 110| 32 | 45 | 63 | 100 | 160 | 250
® over 29 112| 16 | 25 | 40 | 63 (100 16 | 20 | 32 | 50 | 80 | 125| 40 | 56 | 80 | 125 | 200 | 320
£
E‘t’(‘)’er ;gg 12| 18 | 25 | 40 | 63 |100| 16 | 22 | 32 | 50 | 80 [ 125| 45 | 71 | 90 | 140 | 250 | 360
Ef(’(‘)’er ggg 14| 20| 28 | 45 | 71 |110| 18 | 25 | 36 | 56 | 90 | 140| 56 | 80 | 110 180 | 280 | 450
8
[+
E o 1383 16) 20 | 28 | 45 | 756 |125| 20 | 25 | 36 | 656 | 90 | 160 | 63 | 90 | 125} 200 | 320! 60O
=]
- }ggg 16| 22 | 32 | 50 | 80 |125| 20 | 28 | 40 | 63 | 100| 160 | 71 | 100 140 | 220 | 360 | 560
‘s
e‘é’i’;’er ;ggg 18| 26 | 36 | 66 | 90 |140| 22 | 32 | 45 | 71 | 110|180 | 71 | 110 140 | 250 | 360 | 630
@
%;’c‘,’er ﬁggg 20| 28 | 40 | 63 |100|160| 25 | 36 { 50 | 80 [ 125|200 | 80 | 125 | 160 | 250 | 400 | 630
28
over gggg 220 32 | 45 | 71 [110|180| 28 | 40 | 56 | 90 | 140|220 90 | 125 180 280 | 450 | 710
over 6300 125| 36 | 50 | 80 | 125|200 | 32 | 45 | 63 | 100 | 160 | 250 | 100 | 140|200 | 320 | 500 | 800
Deviation
Sty Fozp s R,

‘ 7|89 w112 7]8|olw|nn|12|7]8]|9]w0]11]12
poa ég 20| 28 | 40 | 63 | 100|160 | 256 | 36 | 50 | 71 | 100|140| 16 | 22 | 32 { 45 | 63 | 90
ol 122 28| 36 | 50 | 80 |125|200| 32 | 45 | 63 | 90 125|180 | 20 | 28 | 36 | 50 | 71 | 100

E over 126
E 20" g0 | 36| 45| 56 | 100|160 250 | 36 | 50 | 71 |100| 140|200 | 22 | 32 | 45 | 63 | 80 [ 110
T over 289 136| 50 | 71 110|180 |280| 40 | 56 | 80 | 110 (160|220 | 25 | 36 | 50 | 71 | 90 | 125
% over 560
E o 1000 | 40| 56 | 80 | 125|200 |320| 45 | 63 | 90 | 125|180 | 250 | 28 | 36 | 56 | 80 | 100 | 140
T
o over }ggg 40| 63 | 90 | 140 | 220|360 | 50 | 71 | 100 |140| 200|280 | 32 | 40 | 63 | 80 | 110 | 160
'S
gfger ;ggg 45| 63 | 90 [ 140|250 400 | 56 | 80 | 110|160 | 220|320 | 32 | 45 | 63 | 90 | 125 | 180
QQ
g e ﬁggg 50| 71 {100 | 160|250 |400| 56 | 80 { 110|160 |220|320| 36 | 50 | 71 | 100 | 140 | 200
m . S, o I
over gggg 56| 80 110|180 | 280|450 | 63 | 90 {125 | 180 | 250|360 | 36 | 56 | 71 | 110|160 | 220
over 8300 16510 | 125 [ 200 | 320 {500 | 71 | 100 | 140|200 | 280 [ 400 | 40 | 56 | 80 | 110160 | 220
. to 10000
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LNormaI modyle from 6 to 10 mm

Tolerances inpm

Lo Gear tooth quality
Deviation
1 2 3 4 5 6
7 25 | 35 5 7 10 | 14
fue | 2 2,5 3,5 5 7 9
7y 3 4 6 8 12 | 16
Deviation
Gear tooth o F P
quality prive fu p
1123 |4a|5|6|1]|2|3|als|e|1]2l3]als]|s
over 1012 |26(35| 5 |7 |10|25|3 |45|6 |0 |12(a5 |6 |0 14|18]|25
o o |2125(35| 6 |7 |10|25|3|as| 6|90 |12| 6|8 11]16]2|3 ®
E over 125 ’
EN Je0 |2 |25 4 |55|8 [11]25| 3|5 |7 |10]14|7 |10]14]|20) 2|36
Sover 2012|346 |8 |11|25/35(5|8|10(14]8 11| 16|22]28]40
% over 560
Eover oo |28 3 |45 6 |9 [11| 3 |35(55| 8 11|14 9 [12|18|25]32]4
3 1 .
g Over 1000 125/35 |5 | 7 |9 |12| 3 |45| 6 | o |[11|16] 10|14 |18 |28 36|50
.E i . :
g over 2600 25|35 |5 | 7 |10 14| 3 |a5| 6| 9| 12|18 |11 |15 22| 28| 40|56
=
g B
& o 2013 |4 |s5|8 |11 16[35(5 |7 |10|14f2/|12|16|22|32|45]63
o
over Ao |8 |45 |6 |9 |12 18| 4 |55 8 |11 |16|22]12]18]2536]50]71
e 0 |s5| 5 | 7 |10 |14 |20 45| 6 | 9 |12| 18| 25| 14|20 2840|5680
Deviation )
Gear tooth Fp s Py R,
quality .
12 3lals|el1|2]|3]|4a|s5]|6|1]2|3]a|ls]es
over 1913 | 4 |6 |8 |11 |16|35/ 65| 8|11 |16|22]25/35(5|7|0]14
over %01a |5 |7 |10 |1a|20|a5| 6|9 |12|1825| 3|4 |55 811|186
£
E over ;gg 45/ 6 |8 [12 16|22 5 | 7 |10|14|2|28|35{45| 6| 9 |12]18
T over ggg 5|7 |10 |14 |18 |28 |565( 8 |11 | 16|22 382|355 | 7 | 10] 14|20
2 560 T :
g g\)/er 1000|618 |11 |16 |20]28|6 |9 |12/18|25 36| 4|55 8 |11]|18]22
el
g e |6 |9 |12 |18 |22|32| 7 [10|14|2 |28|40|a5| 6 |0 |12]18 |2
E :
over 1600
%’to 2000 | 719 |14 |20 {25 (36| 8 [11|16|22|32|46 |5 |7 |10]14]|18 |25
g over iggg 7 110 |14 |20 |28 |40 | 8 |12 |16 | 22 |32 | 45 |58| 7 | 10| 14| 20 | 28
o«
over on | 8 |11 |16 |22 |32 (45| o |12 18|25 |36 |60 |66 7 |11 |14 |22 |28
gquggg 9112 |18 |25 {32 |50 | 10|14 |20 |28 |40 |56| 6| 8 | 12|16 |22 |32 ®
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INormaI module from 6 to 10mm

Tolerances in pm

. Gear tooth quality
Deviation
7 8 o | 10 | 11| 12
e 20 | 28 | 40 | 63 | 100 | 160
Fita 12 | 18 | 25 | 40 | 63 | 100
Fe 22 | a2 | 4 | 71 | 110 | 180
Deviation ‘
o ot : 2
708 lo|wofnn|w2]7]|8]|oltwo|ln]2]7]8]|9]0]11]1
el ;g 12|18 | 26 | 40 | 63 {110 16 | 22 | 32 | 50 | 80 | 140 32 | 45 | 71 [ 110180 | 280
® over oo | 14|20 | 28 | 45 | 71 |110| 18 | 25 | 36 | 56 | 90 | 140 45 | 63 | 90 | 140 | 220 | 360,
£
Eover 12%014| 20 | 28 | 45 | 71 |125| 18 | 25 | 36 | 66 | 90 | 160| 56 | 71 | 100 | 160 | 250 | 400
S over 280
Bto b6 |16 22|32 | 50|80 |125) 20| 28 | 40| 63 |100|160| 63 | 80 | 110 180|280 | 450
£ over 800 |16| 26 | 32 | 66 | 90 |140| 20 | 28 | 40 | 71 | 110|180 | 71 | 90 | 125 | 200 | 320 | 500
© “over 1000
B o 1600 | 18| 25 | 36 | 56 |90 [140| 22 | 32 | 45 | 71 110180 | 71 | 100 | 140|220 | 360 | 560
'
8 o ;ggg 20| 28 | 40 | 63 | 100|160 | 25 | 36 | 50 | 80 | 125|200 80 | 110|160 | 250 | 400 | 630
(3]
S
B over 2000 |22| 32 | 45 | 71 110|180 | 28 | 36 | 50 | 80 | 140|220 | @0 | 125|180 | 280 | 450 | 710
o
over 8000 | 25| 32 | 50 | 80 | 125|200 | 32 | 45 | 63 | 100 160|250 | 100 | 140 | 200 | 320 | 500 | 800
over 0300 |28| 36 | 66 | 90 | 140|220 | 32 | 60 | 71 [110| 180|280 | 110|160 | 220 | 360 | 560 | 900
t
Deviation
G ot Fo- B "

o 708 o l1o|nn]i2|7]8|o|t0|1n|12]7]8]o10]n]1n
‘t’c‘)’er '-;g 22| 32 | 45| 71 | 110| 180 32| 40| 63| 80| 125/ 160| 18| 25| 36| 50| 71| 100
el 1;’2 28| 40 | 56 | 90 [140|220| 36 | 50 | 71 | 100|140 |200| 22 | 32 | 45 | 63 | 80 | 110

£
E:’(‘)’er ;gg 32| 45 | 63 (100|160 | 250 | 40 | 56 | 80 |110| 160|220 | 256 | 36 | 60 | 71 | 90 | 126
S over 280 3
5t 5ep | 36|50 | 71 |110|180|280 | 45 | 63 | 90 | 125 | 180|250 | 28 | 40 | 56 | 80 | 110|140
[
£ over 580 |a0| 56 | 80 | 125 | 200|320 | 50 | 71 100 | 140 | 200 [280 | 32 | 45 | 63 | 80 | 125 | 160
o
B over 1000 | 45| 63 | 90 | 140 | 220|360 | 56 | 80 | 110 | 160 | 220 | 320 | 34 | 60 | 63 | 90 | 125 | 180
G
g over 1800 160| 71 | 100 | 160|250 | 400 | 63 | 90 | 125 | 160 |250 | 320 | 36 | 50 | 71 | 100 | 140 | 200
[«
5 over 2500 156 | 80 | 110 | 180 | 280 | 450 | 63 | 90 | 125 | 180 | 250 | 360 | 40 | 56 | 80 | 110 | 160 | 220
o
over 4000 | 53| 9o | 125 | 200|320 500 | 71 | 100|140 | 200 [ 280 400 | 40 | 56 | 80 |12
T e300 125 | 160 | 250
over 6300

71] 100 | 140 {220 (360|560 | 80 | 110} 160 (220 | 320 | 450 | 46 | 63 | 90 | 125 | 180 | 250

. to 10000

Copyright by the DIN Deutsches Institut Fur Normung E V
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LNormaI module from 10 to 16 mm]

Tolerances inpum

‘o Gear tooth quality
Deviation
1 2 3 4 5 6

7e 3 45 6 9 2 | 18

Fein 2 3 n 6 8 12

s 4 5,5 8 1 16 | 22

Deviation
Gear tpoth Fou Foe fu Fy
quality
1l2|3lalslel1]2]3lalsle|1]2|3]als]|e ®
over 2125 3 |as| 6 |9 123 4|55 8 |11 |16|6 |0 |12|18]25 |3
g over ;gg 2653545 6 | 9 12| 3 |45|65, 8 | 11|16 | 7 | 10|14 |20 |28 |40
E -
S over ggg.z,s 35| 5| 7 |10|14|3|4a5|6 |9 |12/18|8 12|16|22|32]4s
S o l2s| 4 | 5| 7 |10|14]3 |6 6|9 12 1810141825 36|50
Sover 10001 3| 4 |s5| 8 |11 |16 4 |5 |7 |10|14|2]|11|16|20|2840]56
[3)
)
Sl ;ggg 3|4 |6 |8 |12(16] 4|57 |10/ 16]20{12|16|22]|32]45]63
]
o .
5 over 2500 135 45| 7 | o [12 |18 |45|85| 8 |11 |16 |22 |14 |18 | 25|36 |50 | 71
Q
B
2 over 8000 135| 5 | 7 |10 | 14|20 45| 6 |9 |12|18 |25 | 14|18 |28 |36 |66 |71
over 0300 |4 |65| 8 |11 16|22 5 | 7| 10|14 |20 |28 | 14|20 |28 |40 |56 |80
Deviation

Gear tooth Fyun F, R B .
quality P s

11 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 b 6

over %014 5 | 8 |11 |16 |22|5 |7 |10]1a 2028|345 6|9 |12]18

to 125
gover 15| 6 |9 |14|18|25(55[8 |[11|16|22(32(35|56 |7 10]14]20
._g fc‘,’er» 28016 7 |10] 18 2028 | 6|9 |12/18|2|36|4|6|8]|11]|16]2
gover %001 6| 8 12|18 |22 32| 7 |10| 14|20 |28 |40 (25| 6|0 |12]18]2
-‘S o 1288 709 114 |18|25)36 |8 |11|{16|22|32|4 |5 |7 |10]|14]|2]28
.
g over 16001 7|10 {14 (20 |28 |40 | 8 [12| 16|25 |32 |45 | 55| 8 |11 | 14|20 | 28
% over 2600 18 | 11 116 |22 |32 |45 | @ |12 |18 | 25 | 36 |60 | 6 8 |12 ] 16 |22 | 32
;;3 over o0y | 8| 12116 |25 |32 |45 |10 |14 | 20| 28 |40 [66| 6 | 8 |12 |16 | 22 | 22
e 00 {9 |12 |18 |25 |36 |50 |11 16|22 |32 |45 63| 6 | 9 | 12|18 |25 |36 ®

Copyright by the DIN Deutsches Institut Fur Normung E V
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| Normal module from 10 to 16 mm

Tolerances in pm

L Gear tooth quality
Deviation
7 8 9 10 | 11 12
f 2 | 36 | 50 | 80 | 125 | 200
4] 16 .| 22 | 32 50 80 125
Fy 28 | 40 | 86 | 90 | 140 | 250
Deviation
Gear tooth for Foe fu Fp
quality
® 7l s el 7]elelwolun|iz|7]8|9it0]1]12
over 0118|265 | 32 | 66 | 90 |140| 22 | 32 | 40 | 63 | 110|140 | 45 | 63 | 90 | 140 | 220 | 360
E o a5 118| 26 | 36 | 66 | 90 |140| 22 | 32 | 45 | 71 [110|180| 56 | 80 | 110 180 | 280 | 450
S o ggg 20| 28 | 36 | 56 | 90 |160| 25 | 36 | 45 | 71 | 110|200 | 63 | 90 |125 | 200 | 320 | 500
E;’g’er 1000 |20] 28 | 40 | 63 | 100|160 | 25 | 36 | B0 | 80 | 125|200 71 | 100 140|220 | 360 | 560
Q
S over 1000 122 32 | 40 | 63 [110(180| 28 | 36 | 50 | 80 | 140|220 | 80 [ 110 | 160 | 250 | 400 | 630
2 i
S o ;ggg 22| 32| 45| 71 |110{180| 28 | 40 | 56 | 90 | 140|220 90 | 125 | 180 | 280 | 450 | 710
Q
g oer 2500 |25| 36 | 50 | 80 |125|200| 32 | 45 | 63 | 100 |-160 250 | 100 | 140 | 180 | 320 | 500 | 800
[
b P e
o over A0 | 28| 40 | 56 | 90 | 140|220 | 36 | 50 | 71 | 110| 180|280 | 110|140 | 220 | 360 | 560 | 900
over 6300 | 28| 40 | 63 | 100 | 160|260 | 36 | 56 | 80 | 125|200{320 | 110 | 160 | 220 | 360 | 560 | 900
. Deviation
_ Gear tooth Foup - - F, R,
quality

7( 8 9 (101112 7 8 9 |11t (121 7 1 8 9 110 11 |12

over 80 1 o8| 40 | 56 | 90 | 140|250 | 40 | 56 | 80 |110| 160|220 | 25 | 38 | 50 | 71 | 100 | 140

to 125
E oo 122 | 38| 50 71 |110{ 180 | 280 45 | 63 | 90 [ 125 180|250 | 28 | 40 | 56 | 80 [ 110 | 160
5 over 280 140! 56 | 80 | 125|200 |320 | 50 | 71 | 100|140 | 200|280 | 32 | 45 | 63 | 90 | 125 | 160
‘éf(’c‘)’er 1000 | 45| 63 | 90 | 140 | 220 {360 | 56 | 80 | 110 | 160|220 320 | 36 | 50 | 71 | 100 | 140 | 180
ﬁfger A0 |50 71 | 100 | 160 | 250 | 400 | 63 | 90 | 125 | 180|250 | 360 | 36 | 56 | 71 | 100 | 140 200
§ over 1800 | 56| 80 | 110 | 180 | 280 |450 | 71 | 90 | 140|180 | 280 | 360 | 40 | 56 | 80 [ 110 | 160 | 220
é;’c‘,’er Zo00 | 63| 90 | 110 | 200 | 320 {500 | 71 | 100 140|200 | 280 | 400 | 45 | 63 | 90 | 125 | 180 | 250
2 Over 2000 183] 90 | 140 | 220|320 | 500 | 80 | 110 | 160 | 220 | 320 | 450 | 45 | 63 | 90 | 125 | 180 | 250
® over 8309 | 71| 100 | 140 | 220 | 360 | 850 | 90 | 125°| 180 | 250 | 360 | 500 | 60 | 71 | 100 | 140 | 200 | 280

Copyright by the DIN Deutsches Institut Fur Normung E V
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" INormal module from 16 to 25 mm

Tolerances injum

L Gear tooth quality
Deviation
1 2 3 4 5 6
fe 4 6 8 12 16 22
™ 3 4 55 8 11 6
7y 5 7 10 14 20 28
: Deviation
Gear tooth fou Foe fu F,
quality
1l 2|3|als|le|1]|2]3|a|ls|s|1]|2]|3]a]s]6s
over 1256
_to 280 3/ 4|6 |8 |11|l16| 4|68 1011|2811 |16]22]32]a4
gover 2801 4 45t 6 | 8 |12|16| 4 |55| 8 |10|16]|2| 9 |14| 18|25/ 36| 45
E to 560
™ over 5680\ o) 45| 6 | 9 | 12| 18| 4 |55| 8 | 11|16 | 22| 10|14 | 20| 28| 40 | 56
ﬁ to 1000
2 over 1000
_Eto 16001358 8| 719|148 |as| 6 |0 [11|16]22]11|16]|22|32|45 |56
o over 1600
B to 2500 35| 5 | 7 |10 14”39 45| 6 | 9 127 18 | 25 | 12 | 18 | 25 | 36 | 5O | 63
Y over 2600
§ to aoo0 | 4| 55| 8 [ 1114|206 | 7 [10]| 14|18 25| 14|20 28| 40 56| 71
2 "over 4000 |
;:;to e200 | 4|55| 8 |11 16| 22| 5| 7 |10|14|20|28| 14|20 2840|5680
over 6300 |, 5 5 | o |12 (18 |25 55| 8 |11 | 16|22 |32 | 16| 22| 32| 45| 63| 90
to 10000 ®

Deviation
i o T N
1234|555 |6 |1|2|3|a|s|e|1|2]3]4|5]6s
Over ;gg 5| 7 |10 |14 |18 |28| 6|09 |12|18|25|36| 4|6 |8 ]|11]|16]22
E;’(‘)’er O le| 8|11 |16 |22 32| 7 |10|14|20|28|40|4a5]7 |09 |12|18]02
:g over 6| 9 |14 |18 |2 |36 |8 |11 |16|22|32|4 |57 |10]14]2)]2s
g over }ggg 7|10 {14 |20 |28 |36 |9 | 12|18 |25 |36 |50 |55| 8 |11 16| 22| 32
g over 1600 18| 11 |16 |22 |28 |40 | 9 |14 |18 |25 |36 |50 | 6 |8 |12 |16 |22 |32
g Over 20001 8| 12 |18 |25 | 32 |45 |10 | 14 |20 |28 (40 |66 | 7 | o |12 |18 |25 | 36
§ Over 8000 19| 12 |18 | 25 | 36 |50 | 11 | 16 | 22 |32 |45 |63 | 7 |10 | 14 | 18 |25 |38
fge'1gggg 10|14 |20 |28 |40 |56 |12 |16 |25 |32 |60 {71 | 7 [ 10 |14 | 20 | 28 | 40 Py

Copyright by the DIN Deutsches Institut Fur Normung E V
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]Normal module from 16 to 26 mm

Tolerances in um

L Gear tooth quality
Deviation
7 8 9 10 1 12
I 32 | 45 | 63 | 110 | 160 | 250
Fria 22 | 28 | 40 | 71 | 110 | 180
® Fe a0 | 56 | 80 | 125 | 200 | 320
Deviation
Gear tooth foifpe . fu Fp
ualit
MY ol sl o]l 78 ]e w012 7]8]|9e]1w0]11]12
over ;gg 22| 32 | 45 | 71 |110|180| 28 | 40 | 56 | 90 | 140|220 56 | 80 | 110 180 | 280 | 450
£
£ over ggg 2232 |45 | 71 110|180 | 28 | 40 | 56 | 90 | 140|220 71 | 90 | 125 | 200 | 320 560
[ =
T over 1(5)88 26! 36 | 50 | 80 | 125 |200| 32 | 45 | 63 | 100| 160|250 | 80 | 110|140 | 220 | 360 | 630
5
Q
£ over 1900 125| 36 | 50 | 80 [125(200| 32 | 45 | 63 | 100| 160|250 | 90 | 110 | 160 | 250 | 400 | 710
s
o over 1800\ g1 4 | 56 | 80 | 140|220| 36 | 50 | 71 | 110|180 | 280 | 90 | 125|180 | 280 | 450 | 750
© to 2500
(3]
g over 2500 | 28] 40 | 56 | 90 | 140|220 | 36 | B0 | 71 | 110|180 | 280 | 100 | 140 | 200 | 320 | 500 | 800
=
[ .
& over oD |32| 45 | 63 | 100 | 160|250 | 40 | 56 | 80 | 125 | 200 | 320 | 110 | 160 | 220 | 360 | 660 | 900
o
® ?;’9'18333 32| 50 | 63 | 110|180 | 280 | 40 | 56 | 80 | 125|220 | 360 | 125 | 180 | 250 | 360 | 630 {1000
Deviatian
Gear tooth r F : R
quality v/ ¥ #

71 8 9 |10 11|12 | 7 8 9 (10|11 12| 7 8 9 [10 | 11} 12

over 126 | 251 55 | 71 | 110 180|280 | 50 | 71 | 100|140 | 200|280 | 32 | 45 | 63 | 90 |125 | 160

g to 280
280

E over a0 |40| 63 | 80 | 140|220 |320| 66 | 80 | 110|160 | 220|320 | 36 | 50 | 71 | 100 | 140 | 180
5 over 560\ k5l 29 | 90 | 140 | 250|360 | 63 | 90 | 125 1
5 o 1000 125 | 180 | 250 | 360 | 40 | 56 | 80 | 110|140 | 200
gl
5 over 1900 | 56| 71 | 100 | 160 | 250 | 400 | 71 | 100 | 140 | 200 (280 400 | 40 | 56 | 80 | 110|160 |220
kel -
o over 1600
S o 2500 | 56| 80 | 110|180 | 280 [450 | 71 | 100 | 140 | 260 | 280 {400 | 45 | 63 | 90 | 125 | 180 | 250
(3]
g over 2800 | 63| 90 | 125 | 200 | 320 | 500 | 80 | 110 | 160|220 |320 | 450 | 50 | 71 | 100 | 140 | 180 | 280
[
g over 2000 171|100 | 140 | 220 | 360 | 560 | 90 | 125 | 180 | 250 | 360 | 500 | 50 | 71 | 100 | 140 | 200 | 280
o

® over 8300 180 110 | 140 | 250 | 400 | 630 | 100 | 140 | 200 | 280 | 360 | 560 | 56 | 80 | 110 [160 | 200 | 280

Copyright by the DIN Deutsches Institut Fur Normung E V
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Normal module from 25 to 40 mm

Tolerances in pm

_— Gear tooth quality
Deviation
1 2 3 4 5 6
fe 6 8 1 16 22 32
faa 4 5,56 8 10 14 20
F; 7 10 14 20 25 36 ‘
Deviation
Gear tooth i N 7
quality ToToe fa o \
1] 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
over 125
. to 280 4155 8 11 15 | 22 5 7 10 | 14 | 20 | 28 8 E, 16 { 22| 32 | 45
Eover 2800 40 6 |8 |11 |16|22| 5 |8 |10(14 |20 |28 (101418283650
c to 560
w3 over 560
E to 1000 41 6 8 12 16| 22 5 8 10|16 | 20 | 28 | 11 16 | 20 | 32 | 40 | 56
£ over 1000 ] —
§ to 1600 46| 6 9 12 118 | 26 | bbb | 8 11 16 122 | 32 {12 |18 | 25| 32| 45 | 63
o over 1600
St 2800 |45 7 | 9 |12|18)25/65) 9 | 1116223212 18|25 | 36|50 71
9 over 2500 . ;
§ to 4000 5| 7 1011412025 6 9 [12 16|25 (32 |14 | 20| 28| 40 | 56 | 80
[
& over 4000 ]
§ o 6300 5( 7 7710 14 | 20 72{3/746 9 (12| 18| 25 36 16 { 22 | 32 1 45 | 63 | 90
over 6300
to 10000 55| 7 11 14 | 20 | 28 7 9 14 (18 | 25 | 36 | 16 | 22 [ 32 | 45 | 63 | 90 .
Deviation
Gear tooth Fyus F, B
quality s
1] 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
over 12b
£ 1o 280 5| 7 10|14 |20 | 28 ﬁ? 10|14 |20 |28 |40 | 45| 7 9 | 12118 | 25
£ over 280
£ to 560 6| 9 12 | 16 | 22 | 32 8 1 16 | 22 | 32 | 45 5 7 10114 | 20 | 28
S over 560 »
%, to- 1000 711011418 | 25 | 36 9 12 (18 | 256 | 36 | 50 |65 8 11 16 | 22 | 32
£ over 1000
£ 10 1600 8|11 [16 {20 |28 )40 |10 |14 |20 |28 |40 |56 | 6 9 | 1218 | 25 | 32
2 over 1600
g to 2500 8112116 |22 (32 |45 110 |14 | 20 | 28 | 40 | 56 7 9 12 | 18 | 26 | 36
@ over 2500 ;
§ to 4000 9112 |18 |25 (36 | 50 | 11 16 | 22 | 32 | 45 | 63 7 10 [ 14 | 20 | 28 | 40
3 over 4000
;:q‘, to 6300 9112 |18 |25 {36 |56 (12 |18 | 256 | 36 | 50 | 71 7 | 10)14 120} 28 | 40
over 6300
to 10000 101 14 | 20 | 28 40 | 66 | 14 { 18 | 26 | 36 | 6O | 71 8 12 116 | 22 [ 32 | 45 .
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l Normal module from 25 to 40 mm

Tolerances in um

L Gear tooth quality
Deviation
7 8 o | 10 | 1 | 12
fr 45 | 63 | 80 | 140 | 220 | 360
feaa 28 | 40 | 56 | 90 | 140 | 220
® Fy 56 | 71 | 100 | 160 | 250 | 400
Deviation
Gear tooth fo:fpe fu Fy
quality
7] 8o ltw|n|2|7]8]e|wo|1n]iz]7]|8]9]10]n]|i
over 125 128| 40 | 56 | 90 | 140 |250| 36 | 50 | 71 | 110|180 | 320| 63 | 90 | 125 | 200 | 320 | 500
£
E égg 32| 45 | 63 [ 100|160 | 260 | 40 | 56 | 80 | 125|200 |320| 71 | 100 | 140 | 220 | 360 | 560
G er a0 |32 45 | 63 | 100|160 | 250 | 40 | 56 | 80 | 125|200 | 320 80 | 110 | 160 | 250 | 400 | 630
&
@ R
£ over 1000 1391 45 | 63 | 100|160 | 280 | 40 | 56 | 80 | 125 | 200 |360| 90 | 126 | 180 | 280 | 450 | 750
=
B e e |38] 50 | 71 [110| 180|280 45 | 63 | 90 | 140|220 | 360 | 100 | 140 | 200 | 320 | 500 | 800
'S
8 e 2000 | 36| 50 | 71 110|180 | 280 | 45 | 63 | 90 | 140 | 220 360 | 110 | 160 | 220 | 360 | 560 | 850
[0
2 over 4000 140| 56 | 71 | 125 | 200 [320 | 60 | 71 | 100|160 | 260 | 400 | 125 | 180 | 220 | 360 | 560 1000
o -
® over 8300 1 40| 56 | 80 [ 125|200 320 | 50 | 71 | 100 | 160 | 250 | 400 | 125 | 180 | 260 | 400 | 630 1000
Deviation
Gear tooth F P R
quality i g :
78] oo nn]i2|72]8]eltw|nm]i2]7]|8]|9e|10|1]12
over 125140 56 | 80 | 125 | 200|320 | 56 | 80 | 110| 160|220 [320 | 36 | 50 | 71 | 100 | 140 | 200
£ i R
E over 280 145| 63 | 90 | 140 220|360 | 63 | 90 | 125|180 | 250 | 360 | 40 | 66 | 80 | 110 | 160 | 220
 over 560 126 | 160 | 220
5 1000 | 50| 71 | 100 | 160 | 250 400| 71 | 100 | 140|200 | 280 400 | 45 | 63 | 80
L]
i }ggg 56| 80 110 | 180|280 |450 | 80 | 110|160 | 220 | 320 | 450 | 45 | 63 | 90 | 125 | 180 | 250
el 4
B over 2600 1 63| 90 [ 125 | 200 | 320 |500 | 80 | 110|160 | 220 | 320 | 450 | 60 | 71 | 100 | 140 | 200 | 280
‘S
g over 20001 71| 100 | 140 | 220 | 360 | 660 | 90 | 125 | 180 | 250 | 360 | 500 | 56 | 80 | 110 | 140 | 200 | 280
E .
g ovar 2900 171|100 | 140 | 220 | 360 | 630 | 100 | 140 | 200 | 280 | 400 | 560 | 66 | 80 | 110 | 160 | 220 | 280
2=
® over 8300 180|110 | 160 | 250 | 400 | 630 | 100 | 140 | 200 | 280 | 400 |660 | 63 | 90 [110 | 160 | 220 | 320
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Normal module from 40 to 70 mm

Tolerances in pm

o Gear tooth quality
Deviation
5 6
fe 32 45
f1a 22 28
I 36 50 Py
_Deviation
Gear tooth F
quality Toufoe fu ?
1]l 2l3|als|e|1]2{3|a|ls|lef{1]2]3]a]s5]s
over 1281 6| 8 |12 |16 |22 32| 7 |10 14| 20|28 |40| o | 12| 18| 25 | 36 | 50
£
gover 2801 6| 8 |12 |16 |22]32 | 8 | 10| 14|20 |28 (40| 10|14|22]|40)|se
i~ T
o over 560
B to 1000 | 6|8 [12]16]22|32 8 10| 14|20 |28|40| 12|16 22 32 456
E over 1000
S o 00| 6| 9 |12]16]25 |32 8 |10 16| 22|28 40 14|18 25|36 50|71
2 over 1600
€t 2500 6| 9 |12[ 18| 25|36 |8 12|16 |2 3245|1420 2840|6680
o over 2500 . .
8 S 4o00 | 7| 10|14 18|25 |36| 8 |12 16| 22|32 45| 16|22| 32|45 63|80
& over 4000
S to ga00 | 7| 10| 14|20 |25 8| o |12] 18|25 |32 |45| 18|25 |36 |45| 6300
over 8300 | |- 45 | 14 1 20 | 28 |36 | 9 | 12| 18 {25 |36 |50 | 18| 25 |36 | 50 | 71 | 100

to 10000 , .

Deviation

Gear tooth , Fous Fy Ry
quality

1 2|a|a|s|e|1|2|3|a|s|6|1|2]3|a|s]|es
over 1251 61 g |12 16|22 32| 8 |12 |16 |25 |32 60| 6 | 7 |10] 12|20 |28
o 280
gover 2801 7| o |12 18|25 |36 | o | 14|18 |25 |3 |50 |6 |8 |12]16]|22|32
c to 560 -
S oover 8001 7 10|14 | 20|28 |40 |10 [ 14|20 |28 |40|56| 6 |9 |12 18] 22|32
5.to 1000 .
2 over 1000
E o 1600 | 8| 12|16 |22 32|45 | 11|16 22|32 |45 |63| 7 |10 12|18 |25 |36
o
over 1600
2 o g0 | O | 12|18 | 25| 36|50 |12 | 16| 22|32|45|63| 7 |10 14|20 |28 |36
S over 2500
8 o 4000 | 10| 14|20 | 28| 36 |50 | 12 | 18| 25 |36 |50 | 71| 7 |12 | 16| 22 | 28 |40
S over 4000 g
£ o cap0 10| 14| 20| 28 | 40 | 56| 14 | 20| 28 |40 |56 | B0 | & |12 | 16|22 |32 |4
over 8300 )
T 0000 | 12| 16 | 22 |32 | 45 |63 | 14|20 | 28 |40 |66 |80 | 9 |14 | 18 | 25 | 36 | 6O e
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I Normal module from 40 to 70 mm

Tolerances in um

. Gear tooth quality
Deviation
7 8 ) 10 | 11 12
fe 63 | 90 | 1256 | 200 | 320 | 500
Fe 40 | 56 | 80 | 125 | 200 | 320
° 7 71 | 100 | 140 | 220 | 360 | 580
Deviation
Gear tooth fo:Fpe fu Fy
quality
7189|101 |12|7|8|lolwol1|12|7]8]|9]10]11]12
g‘)’er ;gg 45| 63 | 80 | 140|220 (360 | 56 | 80 | 110|180 | 280 {450 | 71 | 100|125 200 | 360 | 560
E over 280
E oo 2o |45| 63 | 90 | 140|220 | 360 | 66 | 80 | 110 | 180 | 280 | 450 | 80 | 110 | 160 | 250 | 400 | 630
T Over 500 |45| 63 | 90 | 140|220|360 | 56 | 80 [ 110|180 | 280 | 450 | 90 | 125 | 180 | 280 | 450 | 710
2 5ver 1000 | ool 2o | o oo L oa | on | o .
E over 00 | 45| 63 | 90 | 140|220 |360| 56 | 80 | 110 | 180 | 280 | 450 | 100 | 140 | 180 | 320 | 500 | 800
3
g over 1600 150| 63 | 90 | 140|250 | 400 | 63 | 80 [ 125 | 180 | 320 500 | 110 | 140 | 200 | 320 | 560 | 850
'S “over 2500 ol 71 11001 )
8 1o 4000 60| 260 | 400 | 63 | 90 | 125|180 320|500 | 110 | 160 | 220 | 360 | 560 | 900
Q
5 over gggg 50| 71 | 100|160 | 250 | 400 | 63 | 90 | 125 | 220 | 320 | 500 | 125 | 180 | 250 | 400 | 630 |1000
o
. ;’c‘,’er1gggg 56| 80 | 110 {180 | 280|450 | 71 | 100 | 140 | 220 | 360 | 560 | 140 | 200 | 280 | 450 | 7107{1100
Deviation
Gear taoth Fp s F, R,
quality
78| olwo|l1n]2] 78] oltwo]|11]12{7]8]o910]|11]12
over 125 45| 63 | 80 | 140|220 {360 | 71 | 90 | 140 | 180|280 | 360 | 40 | 56 | 80 | 110 160 | 200
£
E gvar ggg 50| 71 |100| 160 | 250 | 400 | 71 | 100 | 140 | 200 | 280 | 400 | 45 | 56 | 90 | 110 { 160 | 220
"gg;’er 1838 56| 80 [ 110|180 | 280 | 450 | 80 | 110 | 160 | 220|320 | 450 | 45 | 63 | 90 | 125 | 180 | 250
Q -
£ over 1900 1 63| 80 | 110 | 200 | 280 | 500 | 90 | 125 | 180 | 250 | 360 | 500 | 50 | 71 | 100 140 | 200 | 280
=] ]
g Over 1890 1 71| 90 | 125|220 320 | 560 | 90 | 125 | 180 | 250 | 360 | 500 | 56 | 80 | 100 | 140 | 200 | 280
‘S
g o 2000 | 71| 100 | 140 | 220 [ 360 | 560 | 100 | 140 | 200 { 280 | 400 | 560 | 66 | 80 | 110 | 160 | 220 | 320
@ N
g over Aoy 80| 110 160 | 250 | 400 | 630 | 110 | 160 | 220 | 320 | 450 | 630 | 63 | 90 | 125 | 180 | 250 | 360
o
® ;’(‘)’3'13388 90| 125 { 180 | 280 | 450 | 710 | 110 | 160 | 220 | 320 | 450 | 630 | 71 | 100 | 140 | 180 | 250 | 360
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Further Standards and codes

DIN 3962 Part 2 Tolerances for cylindrical gear teeth; tolerances for tooth trace deviations

DIN 3963
DIN 3964
DIN 3999
VDI/VDE 2605

Symbols for gear teeth

standards and their errors

VDI/VDE 2612
Tooth trace testing

Tolerances for cyiindrical gear teeth; tolerances for working deviations
Centre distance allowances and shaft position tolerances of housings for cylindrical gear transmissions

Circular pitches and plane angles. Fundamental terms for angle dimensions, angle measurements, angle

Profile and tooth trace test for cylindrical gears with involute profile, Part 1 Profile testing, Part 2

VDI/VDE 3336 Cutting cylindrical gears with involute profile, metal-removal processes

Explanations

When the “Gear tooth tolerances'” Sub-committee start-
ing revising the DIN Standards on tolerances for cylindri-
cal gear teeth it was faced with the question whether the
tolerances contained in SO 1328 — 1975 could be taken
over complete. After a thorough examination the com-
mittee came to the conclusion that this would not be
expedient for the purposes of German industry.

The DIN gear tooth tolerance system in use so far, the
principles of which have not altered, has for the most
part proved itself in practice, Only with regard to a few
points was a general redefining of tolerances necessary.
This applies particularly to the tolerances for single-flank
working deviations, tooth trace deviations and, to some
extent, for pitch-span deviations.

Apart from this, it has been shown in practice that for the
same module the profile deviations do not become larger
with increasing diameter (increasing number of teeth). The
profile tolerances therefore remain only module-depend-
ent and no longer diameter-dependent.

A general review of the alterations undertaken is given in
the Explanations in DIN 3961.

The terms, designations and symbols have been redefined
in accordance with DIN 3960, DIN 3998 and DIN 3999.
Newly added parameters are the total profile deviation,
pitch-span deviation, tooth trace form deviation and tooth
trace total deviation.

Literature

The numerical specifying of tolerances derives from the
equations in DIN 3961. Additional alterations of the
tabulated numerical data result from the fact that the
module and diameter ranges have been regraded and from
the fact that the values in the old DIN Standards calcu-
lated from the tolerance equations had for the most part
been rounded upwards, whereas in the new Standards
they have been rounded up or down to the nearest pre-
ferred number.

The diameter range has been enlarged in the upward
direction to module m = 70 mm and diameter

d = 10 000 mm. Regardless of whether all deviations are
measurable, the numerical values in the Tables of

DIN 3962 Part 1 and DIN 3963 have been listed com-
pletely in the interests of future applications. The module
range m < 1 mm has been deleted, see in this connection
DIN 58 405. The arrangement of the tolerance Standards
has been altered so that the tooth trace deviations have
been grouped with the individual deviations in DIN 3962
Part 2, whilst DIN 3963 contains only working deviations
and DIN 3967 only the system of gear fits.

In the opinion of German industry, the large tolerances
for the two-flank working deviation, concentricity
deviation and pitch-span deviation and the large amount
of spread in their relationship to the other tolerances,
which were features objected to in ISO 1328 — 1975, are
defined more in keeping with practical requirements in
DIN 3962 and DIN 3963.

Winter, H.; Seifried, A.: Verzahnungsfehler. Statistische Ermittiung natiirlicher Zusammenhénge und Normung von Tole-
ranzen. {Gear tooth errors. Statistical determination of natural relationships and standardizing of tolerances.) WERK-

STATT UND BETRIEB 98 (1965) No. 10, pp. 765—771.

Seifried, A.: Zahnrad-Teilungsfehler. Statistische Ermittlung der Zusammenhéinge mit anderen Verzahnungsfehlern. (Gear
tooth pitch errors. Statistical determination of relationships with other gear tooth errors.) VDI-Berichte Na. 106 (1967),

pp. 141—-143.

Kagerl, H. G.; Wiirpel, H.: Fertigungsgerechte Relationen zwischen den geometrischen Abweichungen an Stirnradern.
{Production-oriented relationships between the geometrical deviations on cylindrical gears.) WISSENSCHAFTL. ZEIT-

SCHR. d. TH. Magdeburg 11 (1967) No. 2, pp. 201-210.

Kagerl, H. G.; Dulich, W.: Fertigungsgerechte Relationen Einflankenwélzabweichung/Einflankenwalzsprung — Einzel-
abweichungen. (Production-oriented relationships single flank working deviation/single flank working error — individual
deviations.) FERTIGUNGSTECHNIK UND BETRIEB 21 (1971) No. 8, pp. 4565—458,

Copyright by the DIN Deutsches Institut Fur Normung E V
Sat Aug 15 18:00:09 1998




- - DIN 39b2xPT42 78 W 279444k 0012597 7 mE

S

UDC 621.883.1 : 621.753.1 - DEUTSCHE NORMEN - . —-  August 1978~
£ Tolerances for Cylindrical Gear Teeth DIN
E% Tolerances for Tooth Trace Deviations 3 gr?zz
ag Toleranzen fiir Stirnradverzahnungen; Toleranzen fiir Flankenlinienabweichungen

1 Scope )

The tolerances listed in this Standard apply to the amounts of the deviations defined in DIN 3960.
It contains tolerances for:

tooth trace total deviation K

tooth trace angle deviation frp

tooth trace form deviation /¢

Standard shail be taken

I

In all cases the latest German-lan

|

No guarantee can be given in respect of this translation.

£
5| 2 Other relevant Standards )
z DIN 3960 Definitions and parameters for cylindrical gears and cylindrical gear pairs with involute teeth
2] DIN 3961 Tolerances for cylindrical gear teeth; bases
2 N
2
5
%| 3 Tolerance data
8 Tolerances in um
g
8 FB
= [
a Deviation fyup
2
& e
o
7 Gear tooth quality 1 2 3 4 5 6 7 8 9 10 11 12
€
g 25 35 4,5 55 7 9 13 18 28 45 71 110
8 upto 20 2 25 | 3 4 6| 8 11 16 25 36 56 90
% 15 | 25 |3 | 35| 45| 55| 7 9 | 14 | 25 | 40| 63
]
,f, 3 4 5 6 8 10 15 20 32 50 80 | 125
3 over ig 2 |25 |35| 45| 65| 9 | 13 | 18 | 28 | 40 | 63| 100
§ e Pe 2 |3 |4 |5 |6 |7 9 |12 | 18| 28| 45| 7
£
& £ 4 5 6 g |10 |12 18 | 25 | 40 | 63 | 100 | 160
sl 5 o 40 Jas|s |4 |5 |7 10 | 14|20 |2 |4 | 71|10
3 3 P 3 4 5 6 7 9 12 | 18 | 28 | 46 | 63 | 110
2 @
E @ b 6 8 10 12 16 22 32 50 80 125 | 200
K w over 100
g uwto 160 © 3 35 45 6 8 11 16 22 32 50 80 | 126
= P 4 5 7 8 g 12 16 25 40 63 100 | 160
5 6 8 10 12 16 22 32 50 80 125 | 200
over 1601 | 3 35 | 45 | 6 8 |1 16 | 22 | 32 | B0 | 80 | 125
4 5 7 8 g 12 16 25 40 63 100 | 160
EE 1) For gears with b > 160 mm tooth trace tolerances other than those stated in the Table can also be agreed.
: g See also DIN 3961, August 1978 edition, Section 6.2
n_ ‘For Explanations see DIN 3962 Part 1
3
SE
=X
L]
£
St¢ Continued on r~ae 2
S50
[ i
—_— : o
Sole sale rights of German Standards (DIN-Normen) are with Beuth Verlag GmbH, Berlin 30 and Kéln 1 DIN 3962 Teil 2 engl, Preisgr. 4
03.81 Vertr.-Nr. 0104

P P -7 .
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Further Standards and codes )

DIN 3962 Part 1 Tolerances for cylindrical gear teeth; tolerances for deviations of individual parameters

DIN 3962 Part 3 Tolerances for cylindrical gear teeth; tolerances for pitch-span deviations

DIN 3963 Tolerances for cylindrical gear teeth; tolerances for working deviations

DIN 3964 Centre distance allowances and shaft position tolerances of housings for cylindrical gear transmissions

DIN 3967 System of gear fits; backlash, tooth thickness allowances and tooth thickness tolerances; bases, calculation of
tooth thickness allowances conversion of allowances for the different measuring methods

DIN 3999 Symbols for gear teeth ’

VDI/VDE 2612 Profile and tooth trace test for cylindrical gears with involute profile, Part 1 Profile testing, Part 2 Tooth

trace testing
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" UDC 621.833.1 : 621.753.1 " DEUTSCHE NORMEN T T T August 1975
Tolerances for Cylindrical Gear Teeth DIN
. % Tolerances for Pitch-span Deviations 3 P9 t632
V5 ar

Toleranzen fiir Stirnradverzahnungen; Toleranzen fiir Teilungs-Spannenabweichungen

3
]
g
o
§ 1 Scope DIN 3962 Part1 Tolerances for cylindrical gear teeth;
E|] The diagram applies to the stating of tolerances of the tolerances for deviations of individual para-
s|| pitch-span deviation Fyy (amounts in pm) defined in meters
S|l DN 3960
o
17}
2 Other relevant Standards 3 Determination of tolerances

No guarantee can be given in respect of this translation,
In all cages the latest Garman-languatge version of this

my, normal module in mm

d  reference circle diameter in mm
@  centre angle in deg (°)

L  arclength in mm

DIN 3960 Definitions and parameters for cylindrical
gears and cylindrical geI' pairs with involute

teeth

DIN 3961 Tolerances for cylindricpl gear teeth; bases

e.V., Berlin

12 Example:

= 600 <
] il iR H = 400 7 my=45mm,d = 360mm,
Z 0 £iis = k L = 42.5mm £ 3 pitches
b £ T = & 213.56° centre angle,
g 9 ity te 5 — 200 ) gear tooth quality =6
BN S| 3 - —] £
g8 SURBATAR Y d s cuAnan) 70~ iy Result: Fi = 16 m
8 7 maEeaet 1%8 0o o
T, BEERLT SEaEzaas
6 B H 3 S
2| 5 ¢ PR 6 & Sg 3
zl 8 o = £ g8 8
a5t il s ) 88 8
£ 0o = L
S &3 £ R e oo Q
5 RE et acies, Hkis Sioii 20§ g 88 8
g 2R TR ‘{5.4~ I B N 8 < T Y
1 ML ) 3 t Loe oo
3 1 B TR Mk ] T TR SYIMEA 3 o g o O
1 Tl i o 8 N g 8 2
5| T B § t2 38881388
& i PRI TR, ¢ 8 §° T C-RBg8 |8
& zjiRla i £k e b S8 2 ge2eg|a
M EE L e Ea o oeaofafalsd
] F T 7 IEEI T § 3 3 3333|193 |o
. L i §° 28283388
2 L HE T g | TYIRE (S
e | [ H HH TN
E AT T iﬂnlmt < 5 555 |55 )
H f 5 §|5 _ann®
2 i 1 §| ¥ EEE|E[E)sem
i —
£ Wy T I
a N SAERHBEN F
£ NS 1 Hih FEE 7
c W A, ] HH i A
2 SOSRSRNRE T it e 4H REat
9 .} My o 1 i
g : Haa ;
o T |
N T SRR I | (4 4 13
AZ) DN \;\.'" AN u'l“' ailis I 50t
3 RN -J‘E 7l 5
a ‘sE ; = <!
I N N 18 :ll [
; 3
Module m in mm NSNS N + s
3 A
from 1 upto 2 M
oyver 2 upto. Q'R Y
over 35upto 6 /\u{“ SN arok
over 6 upto 10 n
over 10 upto 16 / v 2 “
, over 16 upto 26 X % ‘
5% over 25 upto 40 00N |
2 over 40 upto 70 | il are’ ‘
o
,;g 2 5 10 50 100
R Arc fength L in mm
E
€
=N
&
SES Continued on page 2
2
o
gE R
[-E 84
‘ En.:i:‘7
(S]c;aa:ale rights of German Standards (DIN-Normen) are with Beuth Verlag GmbH, Berlin 30 and Koin1 _ DIN 3962 Teil 3 engl. Preisgr. 4

Vertr.-Nr. 0104
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Page 2 DIN 3962 Part 3

In general the tolerancing of the cumulative pitch over 45° and 180° of the gear periphery according to the values Fy, ;5
and Fy, in DIN 3962 Part 1 is fully adequate. However, where additional tolerances are necessary for any other arc lenghts
or.angle ranges, they should be selected according to the diagram in this Standard. .

Fy, is at least equal to /. Therefore if with small arc lengths L it should happen that Fp < fp. then F, should be made
equal to /', see also DIN 3961, August 1978 edition, Section 6.4.

Further Standards and codes

DIN 3962 Part 2 Tolerances for cylindrical gear teeth; tolerances for tooth trace deviations

DIN 3963 Tolerances for cylindrical gear teeth; tolerances for working deviations

DIN 3964 Centre distance allowances and shaft position tolerances of housings for cylindrical gear transmissions

DIN 3967 System of gear fits; backlash, tooth thickness allowances and tooth thickness tolerances; bases, calculation of
tooth thickness allowances, conversion of atlowances for the different measuring methods

DIN 3999 Symbols for gear teeth

VDI/VDE 2605 Circular pitches and plane angles. Fundamental terms for angle dimensions, angle measurements, angle

standards and their errors
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