[31JAGMA925-A03 (Scoring)
Effect of Lubrication on Gear Surface Distress
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A Geometry data =N

Description Symbol | Pinion | Gear |Unit

Input unit - 51 hd

Output unit - sl ]

Gear twpe -- External hd

Oriving menber - Gear hd

Homa | modale i 2.00000 [om

Honber of testh 1,22 21 [ 26

Mormal generating pressure angle an 20.00000 IF

Helix anzle [ 0.00000 [des

Helix direction --- i |

Operating center distance an 4600000 i

ftandard outside radius ral,ral 46567090 | B7.27700 | mm

Face width b EE. 04000 [

Profile nodificat fon hi load -]

Cancel I Clear |
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A Material data

Description Symbol Pinion Gear [ Unit
Modulus of elasticity E1,E2 206842, 71880 208842.71880 IN e
Paisson’s ratio v, v 0.30000 0.30000
Average surface roughness at Lx Ralx,RaZx 050800 0.50800 I mm
Filter cutoff of wavelength x Lx 0.80000 [ o
Method for approzimating mean coef. friction et AGMAZ17.01[7land Kellew (2] |
Mean coefficient friction,constant am const 0.10300

Welding factor

Tor 1.00000 J-. |
T ] Cancel | Clear
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A Load data o=
Description Symbol Value Unit

Transmitied power P 20.61944 | kN

Finion speed nl 308.57000 | rem

Overload factor Ko 1.00000

Load distribution factor Km 1. 40000

Dynamic factor Ky 1.08383

Cancell Clear |
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A Lubrication data (=2
Description Symbol Value

Lubricant type Mineral oil -

TS0 viscosity srade nunber 450 ~|
Tinenal [c wiscos(ly al 40 deg C w40 407.00000 g
Tenperature al which 711 was delermined Ell 4000000 T
Tenperature ok which 71 was debermined 82 100.00000 T
Dynanic viscosity ot Lenperature 61 a1 2717816 e
Dynamic viscosTty af {enperafure 87 e 4.29418 e s
Faransler for calculaling o K 0010471

Faraneler for calculaling o B 0. 134800

“E ] Cancel | Clear
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A Temperature data o] = |Esa)
Description Symbol Pinion | Gear [ Onit

Select @M Tnput e Input tooth tewperature v |

Tooth temperature Ll 82.22222 T

Therna| contact cosfficient BT, BHZ 16.53878 | 16.53373 | N/Tom 5™ 5K]

Oil inlet or sunp tempersture Boil AN T

Faraneler for caleulallng tooth Lenperature | Ksumm 1.0 if splash lube  v]

Select 7 M input type Tneut 7l ~]

Dynanic viscosity st gear tooth temperature kL) 43.00000 |MPE'S

Seleol @ npuf type Input pressure-viscosity o x|

Pressure-viscosity coefficient o 1.02205 |

Method of calculating seuffing temperature & Smet EF gear oil in accordance ‘;‘

Souf e Lenperature EH] 916, 20004 |k

Maxinun flash temperatrue of test zears 8§ Max, test bk | T

Tooth temperature of test cear M. test b l C

Turber of calculation points i3

316 JRESMRRTE

31.7 FtEHER 1(Geometry)
317 12 Geometry FHAEFEREZRLET.

A Result 1

e REETRY CALEOCRT I GEAR TODTH YELOGLTY AND LOADS |
MATERIAL PROPERTY AHD TOOTH SURFACE FINISH | All |

| GEOMETRY CALCULATION

Description Symbol | Pinion | Gear [ Unit

Gear ratlo 0 7236095
Standard pitch radius rrt 4z.000000 | 52.000000 | mm
Finion operat i pHch radius Tl 75917 0
Transverse senerat ing pressure anle &t 70000000 dex
Base radius BT, 152 TG00 [ 40.G54016 [
Transverse operaling pressure angle ol 73, 056499 ]
Transverse base pHeh ot T1.608576 0
fornal bass pitoh ) T1.608526 0
Aial pitch P 12.588371 0
Base helTx anzle 3 0000000 ez
Tperat Inz hel ix anzle [ 0.000000 dee
Wormal eperating pressure snele awn 73066999 &=
Distance along line of action - Point 4 CA 7.715600 [0
G¥stance alonz [ne of action - Polnt B 3 T2.973804 0
Tistance alonz [ine of action -~ Point © 5 T6.788142 0
Distance along [1ne of sction - Point D ] 19524126 i
BFstance along [ne of actfon - Polnt € i EREZIE] 0
D¥stance alone Tne of actfon = Polnt F o 7596050 0
Folive Tensih of Tine of astion 7 17006810 0
Transverse contact ratio ea 1.480214
Fractional part of & - 0440714
Bial contact ratio 3 0.000000
Fractional part of £ @ i 0.000000
WinTron coract Tength Tuin 040000 [

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

A Result 1
GEOMETRY CALCULATION
WATERTAL PROPERTY AND TOOTH SURFACE FINISH
GEAR TOOTH VELOGITY AND LOADS

Description Symbol Pinion | Gear Unit
Fngular velocity Wi, w7 7919975 | 76.099784 | redfs
Tperal ing piich 1ine velocity Wi T.3860%8 s
Honinal Langent ial load Flnon T4976 59066 N
Conbned deral ine factor (] T_299962
Aictual Langent fal Toad FT TET5E. 550408 [
Worwal operat ing load Fm 74080 178557 [
Wormal il Toad n 64.630208 [Wm

31.8 Gear tooth velocity and load F1EL# 5

31.9 FHEHER 1(Material property and tooth surface finish)
31.9 |Z Material property and tooth surface finish #+80f5 F 27~ L
E3

A Result 1 == =
GEOMETRY CALCULATION | GEAR TOOTH YELOGITY AND LOADS |
£ MATERTAL PROPERTY ARD™ TOTH SORFACE "F INISH Al |
MATERTAL PROPERTY AND TOOTH SURFACE FIMISH
Description Symbol Value Unit
Reduced modulus of elasticity Er 227299.6309%9 [
Averaze of pinion and zear averaze roughness Rawex 0.508000 Am
[Surface roughness constant [ BRavex | T.816720
[ConposTte surface roushnese st 1 11ter cultorf | ox | 0. 718420 D

319 Material property and tooth surface finish

31.10 FEHER 2

3L10 (TRMARR 2 Z/R L £ T
BDIEVSITIT B Load sharing ratio, Flash temperature 35 X O
Film thickness DfEZ R THA L £9-.

A Result 2
LOAD SHARING RATIO AND bH
Index £ lrad) | EiN |__en (m) | bH -
0.195405 0.142057 6.132262 0.059922
B 0.327206 1.o00000 #.478328 0.186102
c 0. 426648 1.o00000 9.233143 0.134240
D 0.434834 1.000000 9.286527 0136208
E 0.626406 0.000000 2.466326 0.000000
1 0.135485 0. 142857 E. 132262 0.053822
2 0.213443 0.263701 E.h3EERT 0.083275 j
2 n 921404 N a7RRAA & a1aanF n 1naion
Calculate flash temperature
Index | K i I ki | bH [ s e
[ 0.800000 0. 10300% 0.142857 0.053822 0.!
B 0.800000 0. 103008 1.000000 0.186102 0. =
[] »
Description Symbol Unit |+
Dynamic wiscosity at 400C 7l mPa.- s
Dynamic viscosity at 100°C R mPa-s
Factor o c --- ﬂ
Specific film thickness
Index | 1] | [ | He he (em) |
# 1.587561e-11 0.000037 3.539779e-08 0.217068
B 1.184300e-11 0.000184 2.458782e-05 0.208464
d jid
Description Symbol Unit |+
Mininun film thickness found at paint (5) hmin A
Min. specific film thk. found ai point (B} AHin ==
Tooth temperature L) T ﬂ

3110 FHERER 2

31. 11 4’3 Z(Load sharing factor)
31.11 {227 7 (Load sharing factor) Z 7~ L £ 9.

A Load sharing factor =]
| Roll Angle (rad) | 0.79549
[ Load sharing factor | 0. 14268
N
2
¥
o LP3TC HPETC
2
4 od + —s
A B C b E
Roll &ngle {rad)
I

31.11  Load sharing factor

31.12 4’5 7(Contact temperature)

31.12 {277 7 (Contact temperature) &7~ L £ 9.

A Contact temperature

B EEw

[ Roll Angle (rad) |

0.13643 &

|Contact temperature (deg C) 95.85476 @
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Roll &nzle (rad)
I

31.12 Contact temperature

31.13 45 (Central film thickness)

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

A Central film thickness E=nE=H
| Roll Angle (rad) | 0.13543
|Film thickness(mu m) | 0.21707

0.30
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31.13 Central film thickness

31.14 'S5 7 (Rolling velocities)

31.14 {277 7 (Rolling velocities) 27~ L E 7.

A Rolling (tangential) velocities = |[ = |3
[ Roll Angle (rad) [ 0. 13549
| Rolling pinien velocity(m/s) | 0.74337
| Rolling Gear velocity(m/s) | 0.77331
= 0.a0f
8 0.84
20.48
2032
% “-‘51 LP3TC HPSETC
= e d ¥ ¥
& E [H E
Roll &ngle (rad)
g |
3114 Rolling velocities

31.15

SHE#EER (Scuffing & EEEDHER)
31.15 | Scuffing & BEREDfER 2R L E T

A risk of scuffing and wear (=3l
=22 Risk of scuffing =*== | symbol | Value | Unit
[ Wethod of calculating scuffing temperaturs IES [ 2.000000
[Mean scuffing tenperalure [es | 316.290835 [
#3222 Probability of scuffing === Symbol Value Unit
Mecimum contact temperature v 107.883818 C
Mean scuffing temperature By §16.230836 9
[#eproc. standard deviation of scuffing temp. | ow | 7443685 [
[ 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
[#verage surface roushness [Ralx.Razx | 0.508000 | 0.508000 | etm
#verage surface roughness (rms) Ralx, Razx 0.563080 | 0.563800 | eem
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
[ean min. specific filn thk. (ea. 110] [eafm | 0.215356
Std. dev. of min. spec. film thk. (ea. 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 = 1.859753

[ Frobebility of wear

[
[ - wwdiay |
[

Frear = 5% or lower

31.15 Scuffing & EEFEOHESR
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