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External Spline 150 4156 Internal Spline 150 4156
EXT 25z x 1m x 30P x Sh 150 4156 IMT 25z » 1m x 30P x SH 150 4156
no.of teeth z 25 no.of teeth z 25
module m 1,00000 module m 1,00000
pressure angle alphal 30° pressure angle alphal 30°
pitch circle dismeter o] 25,0000 pitch circle diameter o] 25 0000
basze circle diameter Dby 21 G506 base circle dismeter Dby 21 BS06
Major dismeter Dee 26,00 k11 Major dismeter Dei 26,74 max.
form diameter DFe 23,89 max. form diameter DFi 26,20 min.
Minor dismeter Die 23,26 min. Minar dismeter Dii 2409 H11
tooth thickness Space wicth
max effective Svmax 1,571 ma actual Emax 1,626
max . actual Smax 1,548 max effective Evmax 1,603
min.effective Svmin 1,538 min.actual Emin 1,593
min actual Smin 1516 min.effective Ewrmin 1,571
Meazurement over pins MRe 27 B35 max.aux, Measurement betvween pins MR 22 324 max.
Meazurement over pins MRe 27 784 min. Measurement betvween pins MR 22 261 min.aux.
Pin diameter DRe 1,800 Pin diamet DRi 1,500
root fillet radius rho fe 0,200 roat fillet radius rho fi 0,200
Load and material data STRESS ext.zpl. int.=pl.
Shaft torgue T Mm 100 Compressive stress So MPa 265 265
Mz allowe compr stress Sac MPa 1103 Comp.stress(orown.) So MPa 20 20
Maix allow shear stress Sas MPa 3447 Hoop stress Sh MPa 0.0 0.0
Bending stress Sh MPa 4.1 1.4
Torsion.zhear stress St hPa 89,1 4.7
Equivalent stress Se MPa 154 4 722

Calculation

WN5 calculates dimensions, tolerances,
dimension over/between pins, stress and life
expectation for involute splines according to ISO
4156 and ANSI B92.2M. Basically, WN5 uses
metric units. Imperial units inch, psi, Ib-in, can
be configured as well. WN5 calculates the fit
types ,Flat Root Side Fit“ and ,Fillet Root Side
Fit“. Pressure angle can be 30°, 37.5° or 45°.

ﬁ WN5 Dimensions !El

Calculation method |

Prezsure angle alpha lﬂ *
todule m |1— mim
Fittype [Flat Fioot Sids Fi =]

Number of teeth N lﬂ d=25 i
Facewidth shaft bE IT mm
Facewidth hubbl [125  mm
effective facewidth b IT i
Hub Outside diameter 0D IW i
Shaft inside diameter Din IU— m

ok, I Cancel | ? | T £-> inchl Calc |

=] ==

Flank Clearance, Tolerances

WNS5 calculates tolerances for diameters, space
width and tooth thickness according to 1SO
4156 and ANSI B92.2M from Fit Class and
Spline Tolerance Class. When entering
centerline runout of internal and external spline,
WNS5 calculates required effective clearance.

Measurement

WNS5 calculates dimension over/between pins,
span measurement and tooth thickness. Pin
diameter and number of teeth measured may
be modified by the user.
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Exiemal Splire 0 4155 nEema Splie 0 +55

BT 26y im x TP 5 50 D 4155 INT 2615 1m = T0P 5 SH_F0 4155

rocieek ] = rocteeh ] =
modue m 10w moduie m 10w
pressum gl aprar =* pressue angle Aprar ="

lich dircle diame e ] 25mm plkch circle dime e ] = mm
iz=e circte dime er oh 21 G505 base cirde diame e oh 215505
CEEDS tee  Zamnit EELEIT Del ZoT 4 ma.
o, dizme er vie T ma form dizme e 1] 26 min.

p e diame e bie ZEmin. |mnce dizme er oIl Za[EHI1

kol Hdress [=na wiin

ma e teche mmax 1571 maxcacha Emx: 15

mis skl 152 maceteche Bmx 180
mineteche min 15% minache Emin 153

mir 3k Emin__ 1516 Bmin 1571
Measuemenl e pire MRz T EEmamar. | [Measuemenibeweenpirs MR ZEeman.
Memsuemenl cuer pire MRz P FZemin. Measuemeni be weenpine MR 22261 minas.
Pl dizme DRe 150 Fin diame v 1] 1Em
rec 4t 1 et tet  0am recl e il Mol oFm

EO Hs A2

Fpiakn BT
[Loat ard makerial dain
=t lomue T Wm_[1m
’Imalwmnu [ |==2=_|mPa | 11m3
M Allow shear s iess == [mPa | Fesq
ETREEE exlzpl, Inizal,
Compresziie = kesz EEEET]
Comp = Kezsimonnd ] =0
Hocp shess oa oa
Berdirg s fezs 1 14
shess =1 "7
Equisieri s besz 1544 | 722

TEmIE Dot ik e oot g
INT/ET 25z % 1m x 30 x SHSN 0 455
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=mn
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Ema(acly= 125 mm
Emin gacl)
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Smaacli= 15Emm

Smin@acli= 1516mm
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HECADOM WG - Muwolute Bplines wdd

Exerral Fucluk Spline bal 000004 nema recluke Splire Dal OO0
ExT 25rx im < 3P x5 B0 155 INT 251 im x 0P xSH B0 +155
Flal Rool Side FIL Tolermree Class-5 Flal Rl Side FIL Tolermree Class-5
rec o e R 25 rec o7 lee b 25
module 10m module 10m
pre==ure argle Adeg pre=2ue argle Adeg
base drde diame er 21,5651 T base drde diame er 21,5651 T
Plichdiame er 2500 e Plichdiame er 250 rev
M=ior diame er DEE 2500 mac [M=or diame er DEI 26,7+ ma
Form diameker DFE s Form diame ker DFI 250
M diame er DIE == M diame er DI 2e[E 262
[Girodar ke Figress [eirodmr snz wid b
L3 =T 1571 Mneteche 1571
Mn achks 1516 e ac b 1525
MeasuEmenl cuer o plre INTE I EES ez Emenl cuer o plre Z2E1 A2
Pin Dlame er 150 Pir Dlame er 12
Fllle | Raxdius 020 Fllle | Raxdius 020
T
==
000001 [ | 00000 [
- = e —— - =
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tolerance tooth thickness / tooth gap
INT/EXT 252 % 1m x 30P x SH/Sh 150 4156
Hub
E rnax
T=0,032mm
lambda = 0,023 mm
1 H Ttat = 0,055 mm
Ev max 4_. ez v = 0,000 mm
) =
E min H E max (act.) = 1,626 mm
H E min {act.) = 1,593 mm
Ev max (eff.) = 1,603 mm
. Ev min (eff.) =1 571 mm
Ev min 3
g = S ma (&ff.) = 1,571 mm
2 = Sy min (eff.) = 1,538 mm
Sy max 3 S ma (act.) = 1,548 mm
Smin (act) =1516 mm
N H cv min = 0,000 mm
S max o cv max = 0,065 mm
=
H
Sy min T H £6iE = - lambda = -0,023 mm
o H = Aee = - lambda - T = -0,055 mm
AzeE = - lambda - esv = -0,023 mm
. Asi= - lambda - esv - T = -0,053 mm
3 min
Shaft

Stress Calculation

WNS5 calculates compressive stress, spline teeth
shear stress, hoop stress, bending stress, torsional
stress, and equivalent stress according to “SAE
Design Guide for Involute Splines”. Material,
application factors and life expectation coefficients
can be entered directly, or calulated by WN5.

4 WN5 Material Data

Spling |Flexible Spline -
Material [Carbuized, Fes88 7|
Rewolutions lm
Toiqueyeles | 100000 v
Terque eyeles [Uri diectional =]
Power Source |Light -
Load intermitent [Light shock =]
Mizalignment lm
Misslignment facs width [T . ¥

[_[Ofx]

X —

Shaft Torque . T |385 Ib-in.
Marimum allowable shear stiess, Sas |50000  psi

Masimum dlowable compressive stiess, Sae [12000  psi
Wiear life Factar, L lT
Fatigue life: factor, LF IF
Spline ovetload factor, Ko [13
Misslignment factor, Km [10

oK | Concel Help Test |

Production Drawing

Drawing tables with spline dimension data according
to ANSI B92.2M or ISO 4156 together with a spline
draft may be printed or loaded with CAD via DXF-/
IGES interface.

Tooth drawing

WNS5 generates true-scale drawings of internal and
external involute spline as DXF/IGES files for CAD
Import.

i WS IH[=] B3
[ =25 mm
FitClass———— Spline Tolerance Clas:
= H/d [es =65 pm] 4
= Hie [z:=40pm) * 5
= H/F [es=20pm) B
o7

Centerling runout [diametial] of external pat COe |0 mm
Centerling runout [diametral] of internal part COi |0 mm

Mumber of paints for involute polycurve |20 % < |
ok I Cancel | ? mm <--> inch |

System Requirements
WNS5 is available as 32-bit app or as 64-bit app for
Windows 7, 8, Windows 10.

Calc |

Scope of Delivery

Program with user manual (pdf), example
applications and help images, non-expiring license
for unlimited time use with update rights.

Software Maintenance

HEXAGON Software is continuously improved and
updated. Registered users are regularly kept informed
of updates and new editions.

Guarantee
HEXAGON gives a 24 month guarantee on full
functionality of the software.

© SAE: Society of Automotive Engineers, Inc.
© ANSI: American National Standards Institute



