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A Geometry data
Description Symbol [ Pinion |

Input unit - 5L |5

Output unit - 5L sl

Gear type - External hd
Driving member --- Gear =

Mol module n 4.00000 W
Nunber of teeth 20,22 21 I 26

Mormal generating pressure angle &n 20.00000 lﬁ
Helix anzle [l 0.00000 dex
Heliz direction - skt LI
Operating center distance aw 9g. 00000 L
Standard outside radius ral,ra? 4657040 | 5727700 | nm
Face width b GE. 04000 funm
Profile modification - hi load LI
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A Material data =
Description Symbol Pinion Gear | Unit

Wodulus of elast [city E1.E7 206842.71990 | 20684271880 | M/

PoTsson's ratlo T, 2 0.50000 0.30000

fverage surface roushnese at Lx Rl Rax 050800 0.50800 | #n

Filter cutoff of wavelensth x Lx 1.30000 [

Wethod for approxinating mean cosf. Triction | Emel | ABMAZ1Z.01[71and Kelley[2] =]

Wean coeff fcient {7 1ot fom, constant i const 110300

Welding factor 1.00000 - |
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A Load data ==
Description Symbol Value

Transmitted pover P 20.61944

Pinion speed nl 308.57000 | rem

Overload factor ko 1.00000

Load distribut ion factor Em 1.40000

Dynamic factor K 1.08383
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A Lubrication data

Description Symbol Value
Libricant tvpe Mineral oil
T80 viscosily srade number 450
Winenat ic viscosity at 40 deg G P 407.00000
Tenperalure at which 71 was determined g1 40.00000
Tenperalure at which %2 was determined 52 10000000 @
Dvnanic wiscosily at temperature 1 A 27.17818 8
Dynanic wiscosity al temperature 82 e 4.29478 s
Paraneter for caloulsting & K 0.010471
Paraneter for calculating o B 0. 134800
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A Temperature data (=R cE <
Description Symbel Pinion | Gear [ Unit
Select BH Tnpul type Irput tooth tenperature v |
Tooth tenperature an 82.22222 c
Thernal contact cosfficient BHT, BMZ 16.58378 | 1653378 | N/ [un 5™ 5K]
Oil inlet or sunp tenperature Boil Jm T
Paraneler for calcalaling loolh tenperature | keune 1.0 1f splash lube -]
Select AN input Lype Tnput Al 2}
Dynanic viscosity at gear tooth tempersture kL) 43.00000 | e s
Select @ Tnput Eype Input pressure-viscosity o x|
Pressure-viscs by cosfl isient a 0.0220% [t
Method of calculating scuff ing temperature & Snet. EP zear oil in accordance ‘;I
Seuffin {ewperature s 16 20084 [
Maxinun flash temperatrue of test zears B Max, test ek | 'C
Tooth temperature of test zear &M, test ik | c
Nunber of caleulation paints - 25
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i T REUNE TR CALGUCATIOn GEAR TOOTH YELOGITY AND LOADS |
WATERIAL PROPERTY AND TOOTH SURFACE FINISH | Al
| GEOMETRY CALCULATION
Description [Symbol | Pinion | Gear | Unit
Tear ratin 0 7230095
Standard piteh radius ri,r2 42.000000 | 52.000000 | nm
Finion cperalin piich radios &l 2895617 wn
Transverss senaraling pressure ansle at 20000000 des
Tase radius VBT, 1B 457000 | 99064016 [ um
Transverse operal Ing pressure angle el 75056589 dex
Transverse base plich E 11808526 wn
forma | base pilch #bn TT.809628 wn
Wil pitch P T2.566371 i
Base helix ancle a5 i-000000 dee
Tperal Ine Felix ancle Bv 1-000000 dee
Forwa | operaling pressure anzle @ 73.056897 [
Distance along line of sction - Foint A Ch 7.718600 [
Distance alone TTne of aclion - Point B £ TE.3T308¢ wn
D7stance alone [1ne of aclion - Point O £ T, 789147 wn
DTstance alang [Tne of action - Paint 0 W THLEATZE @
DTstance along [Tne of aclion - Point £ TE 7477203 wn
DTsfance alone TTne of aclion - Point F o 37 590080 wn
Aclive Tensth of Tine of action 7 T7.006AT0 m
Transverse contact ratio ea 1440214
Fractlonal parl of &c nr 440214
il conlact ralio & 1-000000
Frockfana parl of € F e T.000000
Hininun contacl Tength nin w0400 [om

31.7 Geometry DF G

91



31. 8 FEHER 1(Gear tooth velocity and loads)
31.8 | Gear tooth velocity and load ZH5#%H 4R L E7.

A Result 1
GEONETRY CALCULATION fi

MATERIAL PROPERTY AND TOOTH SURFACE FINISH Al |
TEAR TOOTH YELOGITY AND LOADS

Description Symbol Pinion | Gear Unit
Areular velocily @7, W2 37313375 | 26089264 | rad/s
Tperal ing piich Tine velocity T T.38603% s
Fominal tangential Toad Finon TARTE. 630068 ]
Conbined derating Tactor (0] T.489982
Aclual Langent fal Toad FT 2756550408 W
flornal operat ing load Fon 73080, 176337 W
Moarmal onit Toad wn 54.630208 [

318 Gear tooth velocity and load FH/2## 5

31.9 FHE#ER 1(Material property and tooth surface finish)
31.9 |Z Material property and tooth surface finish #1505 47K~
LET.

A Result 1
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MATERIAL PROPERTY AND TOOTH SURFACE FINISH

Description Symbol Value Unit
Reduced modulus of elasticity Er 227299.890989 [T
Average of pinion and gear averaze roushness Ravex 0.503000 Hn
[Surface roushness constant [ ERavar | T.876720
[Tonposite surface roushness st f1lier cuttolf | 0% | 0. 715420 [Fn

319 Material property and tooth surface finish
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3L10 (CEHFRER 2 2R L £ T
EMBEURICIIT S Load sharing ratio, Flash temperature & TY
Film thickness D¥fiiz & THIA L £4.

A Result 2 =
LOAD SHARING RATIO AND BH
Index £ (rad) | N | endwm) | bH .
A 0.135435 0.142857 6.132262 0.059822
B 0.327206 1.000000 a.478328 0.186102
] 0. 426648 1.000000 4.253143 0.134240
D 0.434694 1.000000 9.2866827 0.196208
E 0.626406 0.000000 8.466326 0.000000
1 0135435 0.142857 B.132262 0.063822
2 0.213448 0.263701 B.h3RERS 0.083276
T s 0 2 & 2t 1" wnara =
Calculate flash temperature
Irdex | [ | i | i | EH [ vea
A 0.800000 0.103003 0.142857 0.063822 0.!
B 0.800000 0.103003 1.000000 0.186102 0.~
[] »
Description Synbol Unit | =
Dynamic viscosity at 40°C il [
Dyramic viscosity at 100°C w2 WPa s
Factor c c - j
Specific film thickness
Irdex | 1 | W | He | he Cemd
A 1.567661e-11 0.000037 3.539779e-05 0.217068
B 1.184300e-11 0.0001&3 2.458782e-05 0.208464
4
Descript ion Symbol
Winiwom filn thickness found at point (6) bmin
Win. specific filw thk. found at paint (B} AHin
Tooth temperature 1)
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31. 11 4’3 Z(Load sharing factor)
31.11 {27 7 (Load sharing factor) 7~ L £9.

A Load sharing factor =]
| Roll Angle (rad) | 0.79549
[ Load sharing factor | 0. 14268
N
2
¥
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Roll &ngle {rad)
I

3111 77 7(Load sharing factor)
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31.12 4’5 7(Contact temperature)
31.12 {277 7 (Contact temperature) &7~ L £ 9.

A Contact temperature

e =]

[ Roll Angle (rad)

| Contact temperature (deg C) 95.85426 9

0.19648 @
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Contact temperature
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Roll #ngzle (rad}

31.12 "7 7(Contact temperature)

31.13 45 (Central film thickness)
31.13 {277 7 (Central film thickness) %7~ L £ 9.

A Central film thickness =N E=h ===
| Roll Angle (rad) | 0.13543
|Film thickness(mu m) | 0.21707
.30
@ 0.24]
F 0.8
S
- 0.08 LPETG HRSTC
09 hd ¥ .4
i 8 G £
Roll &ngle (rad)
J I
3113 27 7(Central film thickness)

31.14 4" 7 (Rolling velocities)

31.14 1277 7 (Rolling velocities) Z 7~ L 5.

A Roliing (tangential) velocities [~ |[ = |3
[ Roll Angle (rad) [ 0.19543
| Rolling pinien velocity(my/s) | 0.74332
| Rolling Gear velocity(m/s) | 077337
2 0.50f
20,54
2048
2oz
% “'”"1 LPSTC HP3TC
= e g 4 g
& B [ E
Roll Angle (rad) J
»
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SHE#EER (Scuffing & BEFEDHEIT)
31.15 (T Scuffing & BEREDfER 2R L E T

3114 "7 7(Rolling velocities)

A risk of scuffing and wear (=3l
=22 Risk of scuffing =*== | symbol | Value | Unit
[ Wethod of calculating scuffing temperaturs IES [ 2.000000
[Mean scuffing tewperaturs [ es | 316.290835 [c
#3222 Probability of scuffing === Symbol Value Unit
Mecimum contact temperature v 107.883818 C
Mean scuffing temperature ey §16.230836 9
[#pprox. standard deviation of scuffing temp. | o% | 47.443625 [
[ Standard normal variable, x = [To-2vdioy | -4.393046
[Frobabil Ly of seuffine [ == [ Feeuf = 5% or lover
| Based on AGHEAZE-A0Z Table 6. scuffineg risk | --- [ Low
[ #3%% Risk of wear **5% | Symbol | Pinion | Gear | Unit
[Averaze surface roughness [RalxRazx | 0506000 | 0.508000 | etm
fveraze surface roughness (rms) Ralx, Razx 0.563080 | 0563600 | im
Arithmet ic averagze of rms roushness Raxave 0.563880 [ tm
Minimum specific film thickness Amin 0.425408
Pitchline velocity is less than § mfs vt 1.386038 [mis
[Hean win. specific filn thi. (ea. 110) [eafm | 0.215958
Std. dev. of min. spec. film thk. (eq. 117} o AMin 0.112623
#=22= Probability of wear *=** Symbol Value | Unit
Minimum specific film thickness v 0.425408
Mean minimum specific film thickness Y 0.215356
| Standard deviation of the min. specific film | Ty [ 0.112623
[ Standard nornal varisble, x = [T 2v¥ioy | 1.859753
[FrobebiT 1y of wear [ == [ Fwear = 5% or Tower

31.15 Scuffing & BEFEDHESR

KETHHEIT, BUKICEL TOET




