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supplement 1 to DIN 3960

1 SYMBOLS AND DESIGNATIONS FROM DIN 3960

1.1 Symbols and designations
The following symbols and designations are used in DIN 3960:

o Centre distance
Zero centre distance
a" Double flank pitch distance

b Facewidth

by Contact line overlap or measuring surface width
for facewidth measurements

c Bottom clearance

c* Bottom clearance factor

d Reference circle diameter
d, Tip circle diameter
d,, Measured value of tip circle diameter for overlapping

cylindrical gears
d,, Base diameter
d; Root circle diameter
d, Equivalent reference circle diameter
d, V-circle diameter
a, Pitch circle diameter
4, ¥Y-circle diameter
dg Diameter of ball centre peint circle

Ay Measuring circle diameter (at contact point with measuring
equipment) :

dy Effective circle diameter

dy, Effective tip.circle diameter

dys Effective root circle diameter

dysg RoOLt circle diameter on generated wheel (usable tooth
flank}

e Space width on reference cylinder

e, Space width on tip cylinder

ey, Base space width (on the base cylinder)
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e Space width on the root chinder

e, Space width on the V-cylinder
ey Space width on the y~cylinder
f Individual deviation

f,  Base circle deviation
fe Eccentricity
Fe profile shape deviation

fg, Profile waviness

fi' Tangential tooth-to-tooth composite error
fi» Radial tooth-to-tooth composite error

fp Individual pitch deviation

Base pitch deviatiOn

axial pitch deviation

fpz Helix slope deviation

'y Tndividual pitch deviation

fr Tip circle runout

fy  Pitch spread

fef Generating shape deviation
fuE Generating anguiar deviation
fHa Profile angulér deviation
fun Mesh line angular deviation

fo Mesh angle deviation

fs Helix angle deviation

fge Mesh angle shape deviation
fay Mesh angle waviness
fgp Axial offset

fgs Axial slope
g path of contact

e 3 Length of exit contact path
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de Length of entry contact path

o J Length of contact path (total)
9.a Length of tip contact path

g.¢ - Length of root contact path

Distance of point ¥ from pitch point C
dp Ratio

Tooth depth (between tip and root line)
Addendum

he Dedendun

h, Common tooth depth

hp Tooth depth of basic tooth profile
“h, Height over the chord S, '
h, Height over the constant chord

i Transmission ratio

inv Involute function

3 Backlash

j, Normal backlash

i Radial backlash

j,  Torsional backlash

k Addendun nodification factor

k Number of teeth measured for measurement of facewidth
k Number of teeth or divisions in one area

m Module

m, Basic module

n’ ‘Speed (rotational frequency)

n, speed (rotational frequency) of driving gear
Speed (rotational frequency) of driven gear
P pitch on reference cylinder

Pp Pitch on base cylinder
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Mesh pitch

Ccircular pitch (total pitch)

Pitch on the v-cylindexr

Axial pitch

Pitch on the Y-cylinder

Helix slope

Reference radius

Tip radius

Base radius

Root radius

v-circle radius

Pitch circle radius

Y-circle radius

Tooth thickness on the reference cylinder
Tooth thickness on the pitch cylinder
Basic tooth thickness (on the base cylinder)
Tooth thickness on the v-cylinder
Tooth thickness on the pitch cylinder
Tooth thickness on the Y-cylinder |
Chordal tooth thickness

constant chord

Tooth number ratio

Linear velocity

Running speed

Running speed on tooth tip

Running speed on tooth root
circumferential speed, tangential speed

Addendun modification factor

Addendum modification factor at undercut limit
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Generation addendum modification factor

Profile modification factor for radial tooth—-to—-tooth

contact

Reference circle clearance factor
Number of teethl)
Number of teeth on driving wheel

Number of teeth on driven wheel

virtual number of teeth for profile modification
calculations '

Virtual number of teeth for ball or roller dimensions
Virtual number of teeth for facewidth calculations
Deviation

Centre‘distance deviation

peviation of radial tooth-to-tooth clearance

Tip circle deviation for overlapping spur gears

Tooth thickness deviation (on the reference cylinder})
Tooth thickness deviation on the y~cylinder

pDeviation of tooth chordal thickness

Deviation of diametric two-ball or two-roller dimension
Dimension of radial single-ball or éinglewroiler dimension
Base tangent iength error

Starting point of contact

Internal simple contact point on driving wheel

Pitch point

Diameter of measuring ball or roller

External simple contact point oﬁ driving wheel

Final point of contact

Total deviation, composite deviation

Total profile deviation

Single-face composite deviation
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F;« Two-face composite deviation
¥y Pitch total deviation
Fpx Pitch.circumferential deviation over k pitches

pitch circumferential deviation over 1/8
circumference '

sz/B
Fip composite total pitch deviation
F. Runout of a tooth

Runout on rear face of wheel
Foy runout on front face of wheel
F., Rolling out-of-true

Fg Total generating deviation

Fp Total mesh line deviation

o Wobble
g gliding factor
ga s1iding factor on tooth tip

Kgf Sliding factor on tooth root

L Measuring point spacing

of wheel

L, composite length from origin of involution to tooth tip

L composite iength from origin of inveolution to tooth root

L, conposite length to point ¥

L cenerating test range

Lg Bearing centre spacing at a wheel axis
1, Profile test range

Lg Mesh line test range

Diametral two-ball dimension
Diametral two-roller dimension

M. Radial single-ball dimension

Radial single-roller dimension

Meg
P contact peint (e-g. between measuring ball and tooth face}
R variation
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Backlash variation

Pitch variation

Tooth thickness variation

Chordal tooth thickness variation

variation in diametral two-ball or two-roller dimension
variation in radial single-ball or single-roller dimension
Base tangent length variation

Tolerance

Centre distance tolerance

Tolerance of tooth~to-tooth rolling clearance

Tip circle diameter tolerance for overlapping spur gears

Tooth thickness tolerance
Tolerance of chordal tooth +hickness

Tolerance of diametral two-ball or two-roller dimension

Tolerance of radial single-ball or single-roller dimension

Base tangent length tolerance

Base tangent length over K measuring teeth or measuring
gaps

Any point on a tooth face

Mesh angle = profile angle on reference cylinder
profile angle on tip cylinder

Profile angle on v-cylinder

profile angle on pitch cylinder

Operating contact angle

Profile angle on Y-cylinder

peofile angle on ball centre—-point circle
rrofile angle.on measuring circle

contact angle for two-flank rolling test using gauge gear
wheel '

Helix anglé on reference cylinder
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Basic
Helix
Helix
Helix
Helix
Helix

Basic

helix angle

angle on v-cylinder
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angle on pitch cylinder

angle on Y-cylinder

angle
angle

pitch

Ooverlap

angle

Addendum overlap

overlap ratio

Total overlap

specific slip at th

Tooth
Basic
Tooth
Tooth
Tooth
Tocth
Pitch
ritch
Pitch

Pitch

' gpecific slip

spaces
spaces
spaces
spaces
spaces

spaces

on measuring circle

on reference cylinder

e end point of the contact path

- half angle on reference circle

angle of

angle of

éngle of

angle of

half angle
half angle
half angle
half angle
half angle

inveolute

on route circle
on V—circle
on pitch circle

on Y-circle

involute on end of tooth tip

involute on end of tooth root

involute in point ¥

Radius of curvature

Radius of curvature O

£ tip edges in spur gear normal

Radius of tip edge curvature on tool

rRadius of curvatur

Reference angle

The number of testh of an externally geared wheel is positively caleutlated, the mumber of teet

e of involute in point Y

an internal ly-geared wheel negatively. Refer to DIN 3948 Clause 2.1.

9

plane

h of
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¢ Centre angle, overlap angle

Pe Centre angle between the maximum values of runouts F,, and
FrR '

©a Addendum overlap angle

95 Overlap angle ratio

Py Total overlap angle

] Tooth thickness half angle on reference circle

¥, Total thickness half angle on tip circle

iy, Base thickness half angle '

¥, Virtual tooth thickness half éngle

p, Tooth thickness half angle on v-circle

¥, Tooth thickness half angle on pitch circle

¥y . Tooth thickness half angle on Y circle

® Angular velocity

W, Velocity of driving wheel

Op Velocity of driven wheel

A Difference

AW Length difference in measurement of facewidth

AQ Rotational angle differences

$x  Sum of addendum modification factors

=, sum of number of teeth

Further abbreviations for gears are given in DIN 3999. The

following standards also give details of symbols:

DIN 1302 Mathematical symbols.

DIN 1304 General formula symbols

DIN 1313 Physical variables and equations; definitions,

notation ,
DIN 66030 Presentation of unit names in systemns with a

iimited character set (at present draft).

10




1-2

Supplement 1 to DIN 3960

Additional indices

The following additional indices may occur in addition to the
symbols in Clause 1.1:

a

b

-

g

=

2}

¥

v B« B -

max
min

Zul

N

for the driving wheel

for the driven wheel

for the upper limit of a variable

for the lower limit of a variable

for "left hand" or "in the sense of a left hand screw"

for a mean value

for variables in a normal plane

for "right hand" or "in the sense of a right hand screw"
for variables in a transverse plane oY tangential direction

for variables in an axial plane or in a direction of the
axis of the wheel

to designate left hand flanks or a master gearwvheel

to designate a measured value .

for variables of the basic tooth profile

for designation of right hand flanks

for a maximum value

fof a minimum value

to designate a permissible limit

for variables on the generating tool

for variables on the small wheel of a wheel pair

for variables on the large wheel of a wheel pair

for designation of a factor by means of which a variable in
parts or multiples of the standard meodule (e.g. € = c¥* .

or h,, = h*,, . my) or the number of teeth (e.d. Z¥*,, O Z%nM
or z*_ ) is expressed, or for designation of a deviating

factor.

11
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2 Summary or eguations

The numbers given in brackets after the egquations
equation numbers from DIN 3960, July 1980 issue.

Deviations: réfer +o tooth thickness deviations

Deviation factors

* Aa' 1 cos 247
Ak = g e+ e (5.5)
As 2 sine"-cosf
» Ada
Al = ——=cote, (5.6)
As

12

are the




- Azy dy-cosf,
AE\- = =
Ag d-cosp
X (cos gy —sin g, - tan (au — )
AMd cos ay
Alg= —— ==
Ay sinagi-cosf
A cos a - L
Abg = Md L lcos
: A;  sinag-cosf 2-z
A
Ay = Y. = cos tn
s
Deviations
VfHa
=dy-
h = L
dy, 4
o f = — f
fo m-n-cosa T F 'P¢

1
fe =-2—'\/f§v +f3R+2'feV'feR'c°s?’e

Px
fox =~y sin| 8| -cos B
DY SO . S
foz =11 sin}g|-cos g
i =___f_‘1£_.._
Ly tan o
fo mm—t
% m-wesing
fup
- 2
h = Ly cos? g
Ppk=zfp
k
Fa’}‘tanFa

1
=1 \[f§v+f§R“2'fev°feR‘ cos ge

Centre distances
1
a =— (w1 +du2)

COS oy mg- (2 +22) COSs ay

a =dag-
COS Gyt 2-cosf COS @yt
di+d; zy+2y 21+ 2o
ad == - mt- = mn . ——
2 2 2-cosf

_lzitz)-m cosq

al’

2 cos o
Diameters
- Z Mg
d =2 =
cos g

dﬂl -‘-2‘(1‘!1’;2"2‘0
=d!+2'I1 -m,,+2‘hap+2-k~mn

day =2-a-dp—2-¢
=dyt2-Xo-mnt2-Mp+2-k-m,

day =d+2-xg -mg+2-hap

(5.1}

(5.3
(5.4)

5.2)

6.2)
(8.6)

(6‘.10)

(6.8)
{6.9)
(6.3.)
(6.5)
(6.7)

{6.1)

(6.11)

(3.3)

(3.15)

(310

(2.111)

(2.4)

(2.36)

{2.37)
(2.115)

11
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Z N, -cos a;
=d-cosa =2 My COS @y = — s
b b cosf

=2-Mqf ftan®a,+ cos2B=2z- my (2.5)

di =d-2-h+ Ag-cola (2.40)
dn =d1—2‘hf=di+2'31‘mn"2‘flfp (2.38)
diz =d2-2-hf=d2+2-x2-m,,-2-hfp (2.39}

P
dy, =d+2-x-mp=d- 1+2-T-cosﬂ) (241

2- Z) 2-a
dw1 = tas=
. zy+2n u+l
g cos ay dv1
1T C0S awt  €OS @yt (3.4)
2z 2q-u
.= - a =
w2 Zy+ 22 u+1
- d COS ay dbz
2 cos @yt COS &yt 3.5
d
e =d- cosar _ b @.104)
COs axy COS ot
d
dy =-—2 {2.106)
€08 ap
Tz
2, =
dy =\/ dZ 4 (Wy - cosfp)” - Iz (2.95)

dna =da— 2 -0ap - (1 cinaap) (3.28)

2
dnp =\[(2-a-sinarw1-z—2 - "/ d%!az - d%z ’ + d%l
IZZI (329)
2
dyigz =]:_2| -\/ (2-a-sin aw\/ dfa1— by ) +diz  (3.30)
2

die
N L3
=Vfd-sinai-2- (hao~#z- 1a- 00" (1-sin@y))/sinac+43
(3.31)
Contact paths
& =@m-0q
1
= ._.2.._ N ( dgl - d%l —dy - tan a’wg) {3.27)

& =Caz-0Cc2

=L (Z. dgz—dﬁz-dbytanam) (3.26)
2 \lzo ' .
1 22 2 2
8 = ? v a3 -df * !_z'z‘l‘\/ dy2 - diz
— (dvy +dp2) -tan awt] (3.24)
1
8 = _2—'('\f d§1 -dzbi - dhl -tanat)
+ T (1-x) (3.25)
sin ay
Zay = 2 (1~ 81} =F(0c2~ €y2) (343




sontact angles: see profile angles
7irtual number of teeth

4

= e = 2 21 2.80)
Znx = Cos? By -cosg m 280)
z
R =m=z-zﬁg (2.100)
inv ay ,
Zaw= 2 =z Zhw (2.97)
inv a,
Involute function
inVay = fy— ey = tanay — ap {2.13)
Backlash.
Ja = ji-cos a,,-cosﬁ=j,-c_c>s ay - cos fy @1
. jt
Ir 2 -tan ay ©2)
sliding factors
?, 248, 1
Ky = —g~=———”—-(1+—-—) AT
g e dur a (347)
2-g ( 1 )
Koa= 14—
g du1 u (3.49}
2.8 ( 1 ) :
Kqf = — - 1+ — .48
o dwl u @ )
Sliding velocities
o
Py = twy ( v - Qy]) (342)
u
1
pg =t o) gey: (1 + —;'— (3.44)
1
Vpa=Fwy-ga- |1+ —-;- (3.46)
1
Ugf=:twl'gf ‘(}.'f'—;;— (345)
Height: see tooth heights
Heights above the chords
- 1 .
haﬁsha-l-—;-‘d-;bz-cos“ﬂ (287)
- s
hc=ha—-i—-cos_a-sina (291)
T~ ! y
v a—x-mn+~z--dv-%-cos By (289)
—~ di—d 1
,.'—u——‘-‘;—”— - - dy - g2 - cos® gy (2.88)
Addendum modification
k=y-Zx (317)
k -I?!“=a..ad._]”n ‘E.’C- (3.16)

14
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Bottom clearance

c=h-hy=c"-my {3.9)

Rradii of curvature of involutes

z =

ey =Tb'§y=rb'ta"“yt=‘;'z_§"\/’§"% 219
1 oz

Qaz=—5" E“ZT\/ 42~ d%2 (3.19)

2

@gy =Cp1~ Pet (3.21)
1 1

oy =— di'l - d%l =—-dy " tanay (3.18),
2 2

Por+0c2=a-sinay =01+ a2= 0+ 82 (323)

8p2=0a2— Pet 3.22)
. _

g1 =“‘§“" dgl “dgz (3.20)

Ball dimension: see dimension above
balls or rollers
gap widths

€yn = 8pt " COS fy (2.76)
p (1:-—4-.7c-tanaz,1 nv )
2 = . - &€
bt b 5.2 t
F
- Cbn , , (2.64,2.76)
cos .
Pn
en = e{-cosﬁ=-—2——2-x “hn-tane,
T
-y (_,2__..2 x -tan a,.) @73
ey =_P_:__2 - X - hn - tan g
T 2.x-tan ) =0 (258,279)
= - ——— . * 24 = - .
Hty 2 n COSﬁ (
Zyn = €yt COS By _(275)
& . R
ey = dv . (—d_ — v oy +inv av[)
-.-t7—4-x-tana,, i .
=d,- ....__-5—-;———— -0V ag T INV ayt
€vn .
= (2.62,2.75)
cos By
eyn = eyt COS By {2.74)
(=1 . R
eyt = dy- (—E—-— invay + v aw_)
p (n—_4-x-tanan . +i )
=g | —————————invat+inv
¥ 2.z t i
e
= 2 {2.60, 2.74)
cos fy
Dimension above balls or rollers
Mag =dyg + Dy {2.108)
b1
=dy - — 4 Py
Mgk = dyg - cos 5+ B (2.109)




Mgk ~ Dunr

Mag = + Dar (2.110)
£O0S ~—-
2.z
1
Mg = e {dx + Dm) (2.105)
piameter of measuring ball
Dy zny - My~ COS " (tan ax;m—tan Eonnt) (2.99)
Number of teeth measured
z tanez x )
k=— ( 2" -2- —-taneg—inv at)
by cos“ By z
z
+ ——
> |z| (2.92)
ZnW
k= -(tanav,,—z- -tanan—invan)
Znw
e 293
2 12] {2.93)
Gyn z
Eegpws——+ T
"Wi80  2-|e] @949
Modules
my =mnfftan?an + cos?p (2.3)
My =y - c0S B = my - sin | B} (2.1,2.2)
1y = B =y - tan | B (21,22
7 cosp * ! !
re = Mn _mn M o
*“sin[p] cosy tanigl @2
Profile modification ceefficients
) ., .
z-sin‘e Fag— Bgo - (1 —sin
Yeim = ~ t + al 20" ( &) 2.77)
2-cosfl Mn
As :
Xg =X + (2.1 14}
) 2 -mp, - tanay
Sp+ As T
gy = 0 2 (2113)
! 2 tanap
: 2y + 22} - (INV @y — 10V
Sx = (zy + 22} - (inv @un ay) (3.14)
2-tancy
Profile angles
cose = _PeM (6.4)
m-n
tana, =tana;-cospf (2.9)
e d
cosmy = —b = '—'l
r d
coS cos &
- £ = = (27)
\/tan"’ an + cos?p '\/1 + sin®a, - tan? g
tan tan ap
a =
! cosf (29)
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cosap - Cosf

COS ayp = P
cos fy: (1 +2--z— -cosﬂ)
S ap * COS
_ 4 cosaacosh (2.45
dy cos fy
Zom © COS@
COS ey = e 2.101)
2t 2-x
tan ayy = f@nay;* cos By (2.44)
cos z cos
Qup = ———=r &,
' z+2-x-cosf b
cosa
- : (2.43)
1+2- X cospf
z
fana
tanay = ——— (2.44)
cosfy .
d d 71+ Z2) M
€08 dy = b _ Gb2 _ (z1t+22) M ccosey . (36)
dwi  dw2 2-a
x+x
invawt =inve+2- 172 tana, 3N
Zy+22
tanayn = tanay - cos By {2.10)
T d |
COS ayt ==i=-—-bi~=——-cosat (2.8)
ry dy ¥
tan fan 2y {2.10
oy =
" cos By -10)
tanap =& 2.11)
inv oy = fy — gyt = tan Oyt~ Qyt {2.13)
. . xtxy
inve" =inve +2+ ——-laneg {(2.112)
z tz)
) n—4-x-tana,
ggnM = tanayum —INVap + {2.102)
2 * ZaM
Dy . -
invagy = -ptinv e
Z Mg COSap
DOn (2.10%)
= ~ b
db -COos ﬁb
tanapy = lanax:— M -cos By {2.107)

Test dimensions for the tooth thickness:

see dimensions
face width, chordal tooth thickness

Roller dimensions: see dimension above balls

or rollers Helix angles

gl =90°-lnl (229)

ol = 90°= |l (26)
sin

sing = A @31
cosap
tanea,

cosf = {2.9)
tanay
¢ 1 - G ,

- anfiy _ an fiy- €os Ay (2.30, 2.33)
cOSay CoS oy

15
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sinfy =sinf-cosey

cosay sinay sin ayy

cosfp =cosf

cosa; sinay sinay

COS ay -/ tanay + cos? §

tanfy, =tanf-cosg =tanfy- cosay

z2+2-x-cosf

tang, = -tanf
4
x d,
=tanp+2--— - sinf=tanf-—
z d
. . coSay sin fy
sinfy, =sing- =
: €OS tyy COS dyn
tana COS dty - ©OS fiy
cos fy = L L
1an ey €OS ayp
tan tanp dy tanp cosay
anf, =tanf-——=tang-
¥ d COS ayt
d tan By
= tan fy - T
dy, cosapy
Fluctuations
Rs = Smax — Smin

Rma = Mamax = Mamin

Ry = Wymax — Wimin

Specific sliding

a
G = 1-—2B
u-oy
-yl
G = 1____._.3:'..__
Oy2
LAz
fh=1-———
u-0a1
U-QE1
G2 = 1~
Qg2
Ratic

&=7"pp=b-tan 1Al

Helix slope

lz|-my-m

tan|]

_e|-ma-m

Pz = Siﬂlﬁl =lz|'Px

Helix angle

|y} =90°~]8|

brol = 90° = {4l

(2.31)

{(2.32)
{2.30,2.33)

(2.42)
(2.34)

(2.35}

{2.33)

612

(6.14)

(6.13)

(3.50)
(351)
(3.52)

(3.53)

(3.38)

(2.14)

(2.29)

(2.6)

Reference circle clearance factor

23+ 23
2-cosf

coS a,

)

COS &y

(3.12)

16
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y-ng=a-aq

i coSay
y-(invam"m\lat)=2x-(——————-
COS awi
pitches
Pbn = Pbi* €08 Bp = Pn " COSan
dy-m _ dy
Pot =T T< d 4
= cosay= Pbo
Pt t cos fy
Put =St en
Pen = Pn - COSan = Pbn
DPet = Pr"COSa@ ~ Pt
pr =& P
Pn =pi-cosfeiiy T
dw VRN (] M. Pn
Pt =Tr3m ™ ' cosf cosp
pr =sitey
Pvn = Dvt ' COS ﬁ\!
_&m 4 Pvn
Put =Ty 77 2 3 Pt cos By
Pvt = St éw
mp T R P2
= -ﬁh = = ——
Px =M TE OB tanigl 2
Pyn = Pyt cos By
dy"lt_ __i!_- _ Pwn
Pypo =ty t= 2 4 h _cosﬁy
pl" =5y!+8y1_
lel-myon el -mw
= = - zl.p
P sin| 8| tan | 8| l2]-ps

Pitch angles

T in Radiani

T =

z
1= in Grad
z
Tolerances
Ty = Aae— Aai

Tar = Agve — Asn
Tga = Adae ~ Adai
Ts = Ase— Asi

Tz = Age— A

{3.11)

-1) -taneg, (3.13)

(2.25)

(224,225}
(2.63)
(227

(2.26)
| (2.19)

218

(2.17,2.18)

(257}
(229

(2.22,2.23) ‘
{2.61)
{2.28)
(2.21)

(2.20, 2.21)
(2.59)

(2.14)

(2.15) -

(2.16})

(8.1
(4.10)
(4.11)

(4.5)

(4.6)




Tag = Anide — Anidi

Tar = Are = Ann

Tw = Awe = Awi
Overlaps
poo P _ P2 & BT
* 1 T2 Pet Det
_em g b b-sinla|
P 71 2 Px L
EY = E'—l w—Tz- = €¢+SD
T 72
Overlap angles
g
Pot = U P2
Tp)
- 8: __ Pl
Pa2 Yoz "
b tani{p] 2- b -sin|g]
#p1 n mp* 21
b-tanjgl 2-5-sin]sl
Pp2 = =
b L] n°%2
P = PuatemTU-Py
Pyt
P2 = Paztepz= ""I:—‘

Transmission ratio

Zy

Zy

Composite length

-

Ly=Iry] tan gy =

Pitch angle of involute
Gy =tanay

Tooth number ratio

22
u= —
21
Facewidth
Mg -%-£p
b =p.:gg= e —
Px"% " "sin:py
Blp-Zi" ¢pr _ Min’ Zy° 9p2
h = -
2 -sinl g 2-sin} gl

bz Wy -sinlfy]| + by - cos By

=u-pp2

=

u

{4.8)
(4.9)

(4.7}

(3.34)

(3.370)

(341)

(332)

{3.33)

(3.35

(3.36)

(3.39)

(3.40)

{3.2)

(2.12)

{2.11)

31

(3.37)

(3.35,3.36)

(2.98)

supplement 1 To DIN 3960

Tooth thickness

Sha = Sp° €08 By (272}
— dy- (E_*_‘}_f._tﬂ‘_"i +iny ,,l)
= {2.52,2.72)
cos ﬁb
Pn
 Sn =g -cosf = —é—+2- xmytanag
b
=" (—2-+2-x-tanan) (269
5 = %3 +2x -t tan o
T
=m- | o+2-%- = —— 2.49,2.69)
" (2+2 x-tanag cos B {
Svn = Svi- CDSﬂv (2-71}
Syt = dv . (ft— + iDV [ —inv ﬂ“)
d
(1:+4-x-tanan . . )
=dv' —4 NV qp — NV &yt
2.z
L (251,271
cos fv
Syn = Sy - €08 fy (2.70)
S8
Sy =dy- (—-&- +inv e~ inv ayt)
( nt+4-x-tanen . ] )
=d,- +inv oy — IOV ap
2 z
- (2,50, 2.70)
cos fiy
Tooth thickness erxroxr
As -={dam - da) -tanan (2.116)
As
Aga = {4.2)
st cos 2
dy - cos fly ( x
Ay =Ag: ———— == Ag-|1+2- — “@.n
¥ * d-cosp y Zaw
g e S B .0
2 sinaygy cosf
Tooth thickness half angle
- x-tan
S n+d4-x an 253
d 2-z
Ya = —;:Lt = g+ inv g — NV &y 2.78)
a
gy = =y +invay (266)
dy
v = A ¢ invey = inv ay (259
dv
vy = sd”‘ = g +inv e — iV ay (264
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hordal tooth thicknesses

- b
Sc =s-cosﬁa=m‘cosza-(—2—+2-x-‘tana) {2.80)

d - sin (¢ - cos? )
cos? fi

5, =dp-sing, =

- 1
5n =Sn* (1 —-é--wz-cossﬂ)

e dy - sin (g, - cos? §)
v €0s? fy

- 1
Sva = Sun" (1 s 2 - coss ﬁ,,)

s . dy- sin (ry - cOs® §y)
v cos? fy

- 1

Tooth depths
h = hp +k- ntn

he =haptx-mp+k-my

{2.81)

(2.84)

{2.83}

(2.86)

(2.82)

{2.85)

(2.46)

(2.47)

supplement 1 to DIN

h[ =hfp—-x-mn
_ dal+d82 -

Ry 3

Tooth gaps: see widths

Space widths half angles
& T~4-%-tan a,

n =—=

d 2-z
y = g —~Aq w—4-x-tane, Ag
d 2.z z-m,
ept .
ffp ==—=n-ve
dy
en :
ns = =pn-inve +hvey

ds
_ Gwt "
iy —T-—q—tnvat+invaﬂ

&
Ty =--—-y3~=r1—imfat+inV¢yt
¥

Base taangent length

3960

(2.48)

(3.8)

(265

43
(2.68)
(é.?g)
(2.67)

(2.66)

Wy = my, > €OS ay [(k— —-z---) -1:+z-inVat]
2z}

+2-x-my-sinay

18

(2.96)
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3 INDEX
omitted.
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