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*” 150 6336-1 General influence factors

[E=NEoE |

Load, torgue. power | Materials | Factors |

Tarque or Pomer Pinion or Gear

© Torque — Fomer *) Power — Torqus @ Finion ) Giear

I S 7] T ——

transmitted power 31.4189
torque T m 300.0000 (W] 862.3529
rotation speed n min-1 1000.0000 2400000
number of load cycles Nl s 10000000 -
(nominal] traneverse tangential load at referenc Ft ] 11186, 4002
tangential velocity v s 2.8079
aneular velocity w radfs 104, 7230 356058
wirtual number of teeth of a helical gear zn == 18.7620 68,1284
gear acouracy erade 150 1826-1 - - § ~| 6 ]
transverse contact ratio -3 - 1.2822
overlap ratio ef 0.39836

1215 kL7, @iﬁiﬁ&f@;&ﬁ, 6336-1

*” 150 6336-1 General influence factors =N R~
| Load. torque, power | Materisls | Factors |
Material Case hardened wrought steels @ Case hardened wrought steels @
Type
Abbreviation Eh Eh
Quality ML ML
Min. hardnessibending /cantact) £00.0 600.0 E00.0 600.0
Mayx. hardness(bending/contact) 800.0 800.0 200.0 800.0
naminal stress number (bending) aFlin | M 312.0 312.0
allowable stress number(contact) oHlim | N/ 1300.0 1300.0
hardness{bending) Hy - 700.0 00,0
hardness{contact) Hy - 700.0 700.0
modules of elasticity E M wrr? 206000.0 206000.0
Poisson's ratio 0.80 0.a0
A2 A=
1216 1‘/%4'0) R
Pinion materials @
Material [Case hardened wrought steels v]

bending ENormalized low carbon steels/cast steelks
Cast iron materials
Through hardened wrought steels
Stress Thmugh hardaned cast steels
Caze ha

i:
F\ams or mduchun hardened wrought and cast stesls

Dending | Nitarided wrought steels/mitriding steels/through hardening steels nitrided
wrought steels nitro-carburized

lower

= 25 HRC, 0,000 | 461 560 G500

upper

= 30HRC 0,000 | 500 860 500
ME 0,000 | 525 560 500

Hardness HY i0n o Flim 312.0 MPa
[ ok J[ Aty ][ cancel |

1217 FERER 1
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Pinion materials @

Material

Gase hardened wrought steels v|

bending | contact

Stress Type Abbre- | Quality A B Hard- Min. Max.
viation ness | hardness | hardness
bending core hardness: Eh ML 0,000 | 312 H [=ian] 200
2 25 HRC, MQ | 0000 | 425 [==0] 500
lower
= 25 HRC, 0,000 | 481 860 a00
upper
= 30HRC 0,000 | 500 660 800
ME 0,000 | 525 660 300
Hardness HY 700 dFlim 312.0 MFa
| [5]4 ‘ | Apply ‘ | Cance| ‘

face load factors KHp and KFp (23]
Method
@B C

Y ST R R

1217a APEREIN2 (HF)

Pinion materials [

Material |Case hardened wrought steels v‘

bending | contact

Stress Type Abbre- | Quality A B Hard- Min.
wviation ness | hardness | hardness
contact Eh ML 0,000 |1 300 H 600 &00
MQ 0,000 |1500 660 500
ME 0,000 |1650 660 500
Hardness HY 100 @ Hlim 1300.0 MPa
| (o] | ‘ Apply | ‘ Cancel ‘

121.7b  AERHEIR 2 (M)

*~ 150 6336-1 General influence factors

b=

Load, torque, power | Materials |; Factors |

—_mmm

application factor [ B+ 1.0000 (]

internal dynamic factor [ | B -| 1.0047 )

face load factar (contact stress) ke [ B+ 1.3333 (W
face Ioad factor (oot stress) ke [ B = - 1.2524

transverss load factor {contact stress) ke [ B = - 10000 ()
transverse lnad factor (root stress) ke [ B+ 10000

maximum tooth stiffress per unit facs width o [ B | e m) nese (W
mean value of mesh stiffnecs per unit face width | cva | B v| N G« ) 9.6565
mean value of mesh stiffness per unit face width | cv 6 |_B N/ (- gim) £.2030

QK [ Gancel | Default

mean transverse tangential load 11241, 4880
maximum transverse tangential load Friax N 13489, 7856
maximum load contact face width b ] 27.0000
face load factor{contact stress) EHS --- 1.3333
face load factor(root stress) KF & --- 1.2524
[ o] 4 ] | Apply | | Cancel |
S = 3%
1.218c F%% KHB, 6336-1
" transeverse load factors KHa and KFa @
lon (Hothods) 0 N T —
tranzverse haze pitch deviation(Pinion/Gear) fpb 1.0000 1.0000
runhing-in allowance for a gear pair i A 0.0750
determinant tangential load in a transverse plane FtH N 143988. 2760
tranzverze load factor (contact stress) KHe === 1.0000
transverse load factor (root stress) KF o === 1.0000
[ (o] 4 ] | Apply ‘ | Cance| ‘
—
1218d 4R KHa, 6336-1
"~ maximum tooth stiffness per unit face width ¢~ (3]
liem (Hothodd)
minimum value for the flexibility of a pair of meshing teeth q (o -pm ) SN 0.0580
web thickness b= i 30,0000
rim thickness =R i 10. 1058
theoretical single stiffness c'th NS e e 17.2488
carrection factor CH - (. 2000
eear blank factor CR - 1.0000
basic rack factor CB - 0.53139
maximum tooth stifiness per unit face width & B Crun = 2] 7.7682
mean walue of mesh stiffness per unit face width cr e NS (e dm) 9.6564
mean value of mesh stiffness per unit face width ey & NS am) 8.2080
[ oK ] | Apphy ‘ ‘ Gancel |

B, Citix

1.21.8 4@?& 6336-1

| E

~ application factor KA - MethodB ==
Working Working istic of driven machine
driving machine Uniform Light shacks Moderate shocks | Heavy shocks
Uniform 1,00 125 1,50 1.75
Light shocks 1,10 1,35 1,60 1.85
Woderate shocks 1,25 1,50 175 2,00
Heavy shacks 1,50 175 2,00 225
[y ][ Gancel |
1218a FRECKA, 6336-1
" internal dynamic factor Kv ==
Hethod
G-} G (eraphical values) G (calculation)
IS e Y ) T T
maximum tooth stitfness per unit face width N/ Cmm e pam) 7.7882
mean valus of mesh stitfness per unit face width ey |N/(mme tm) 9.B565
moment of inertia per unit face width(Finion) S ke m mm 2.6017
moment of inertia per unit face width(Gear) jze ke mm mm 71.2424
reduced gear pair mass per unit face width referenced to .. | wred lez/mm 0.0082
resonance speed nE min-1 31086.4345
resonance ratio LI} - 0.0322
resonance ratio in the main resonance range s --- 0.8500
transverse base pitch deviation frb m 1.0000
estimated runnine=in allomwances(sinele pitch deviation) vp m 0.0000
sffected transverse base pitch deviation fpheff am 1.0000
profile form deviation ffa Am 1.0000
estimated running-in allowances(profile deviaion) vf Lm 0.0000
effected profile form deviation ffeeff m 1.0000
tip relief Ca m 0.0000
non-dimensional parameter{sinele pitch deviation) Bp - 0.0208
non-dimensional parameter{profile deviaiony Bf — 0.0208
non—dimensional paramater Bl - 1.0000
factors for determination af Kv -] - 0.3200
internal dynamic factor Ky --- 1.0045
ok [ Aol ][ Cancel |

1.21.8b %%t Kv, 6336-1

l | TERT LI LN TEET.

1218 %% c, 6336-1

"~ 150 6336-2 Surface durability(pitting) , ISO 6336-3 Tooth bending strength

=8 ol |

Contact(I506336-2) | Bendine(I506336-3)
I 7)) T T
zone factor 2.3661
single pair tooth contact factors ZB.ZD - - 1.0098 1.0000
elasticity factor ZE 185.8117
contact ratio factor (pitting) Ze 0.8703
heliz anele factor (pittine) & = = 0.5782
permit of pitting | when a certain deeres of pitting is permissibls v‘
lite factor for contact stress ZNT E | — 1.12494 1.1254
lubricant factor ZL E - 0.5917 L]
verocity factor Iy B - 0.9701
roughness factor affecting surface dursbil.. ZR E -— 0.9917 @
work hardening factor (reference stress) 2w =] = 1.0000 )
work hardening factor (static stress) Zn E - 1.0000
size factor (pitting) Zx E - 1.0000 1.0000
minimum required safety factor for surfac.. | SHmin -—- -— 1.0000 1.0000
Ttem (Pitting) Symbol Method | Unit Pinion Gear
contact stress — M 1360.1103 1346.5000
permissible contact stress B «| M/t 1645.9393 16455399
safety factar for pitting - - 1.2102 1.2220
Cancel Default
1219 PHIEME, 6336-2
" lubricant factor ZL @

@ Usze Equation 37 Use Equation 41

lom (ethod 6 |Symbol | Unit | Valuo |
150 vizcozity clazs (erade) === ez WG 150 -

[ naminal vizcosity at 501G v] w80 | mmifs 24.0
nominal viscosit at 40 GZL == 0.49100
nominal t l 7L — 0.9317

| o] % | | Apply | | Cancel |

1219a HHEMRS, ZL
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" roughness factor affecting surface durability ZR

mmm

mean peak-to—valley roughhess Hm 3.0000  3.0000
radiuz of relative curvature 2 red mm 7.3287
mean relative peak-to—vallew roughress for.. | Rz1) Lm 7.9209
factor for determining lubricant film factors GZR - 0.0800
roughness factor affecting surface durability ZR, - 0.9917
[ 0F ] | Apply || Gancel |

*~ rim thickness factor YB (Pinion) (mE3m)

ten tioa & Jomier | unt T voke

rim thicknesz mm 10,1054

tooth height ht mm £.7373

rim thicknesz factor B === 1.0000
[ (0]:4 ] | Apply | | Cancel |

X 1.21.9b WHETRE, ZR

work hardening factor Zw (=23

@ Surface-hardened pinion with through-hardened eear

Through-hardened pinion and gear

Htom (Hethod B) —[Symbol [ Unit | Value |

mean peak-to—valley roughness Rz L 3.0000 3.0000
150 vizcosity class (grade) === === | WG 150 v|
nominal viscosity at $0°C wA0 | nnifs 150.0
radiuz of relative curvature 2 red i 7.3287
The equivalent roughness RZH L 5.0559
pitch line velocity W nis 2.8079
Brinell hardness HB --- 622.1
wark hardening factor(reference) Zn === 1.0000
work. hardening factor(static) 2 == 1.0000
[ (0] 4 ] | Bpply | | Cancel |

B 121.10c fhifiRE, YB

* relative notch sensitivity factor Y8relT (Pinion) @
T B e
Material |EhIF(root)for all hardness
residual fillet undercut Spr mm 0.0000
relative notch sensitivity factor wdirelT === 0.3477
define for St
stress correction factor Y5 - 2.0437
Y& relT for static stress wirelT == 1.0142

[ (6] 4 ]| Apply || Cancel |

X 1.21.10d f#iF58R X, YorelT

1219c MHEITRE, Zw

" 150 6336-2 Surface durability(pitting) , 150 6336-3 Tooth bending strength

Lo |5 ]

Gontact{1506336-2) || Bending(I500555- 51 1

e

toath form factor - 1.4315 (W) 1.7009 (M
stress correction factar ® = 2.0437 |:\ 1.7070 |:\
stress correction factor, relevant to the di. YST — — 2.0000
helix angle factor (tooth root) 6 -— — 0.8525
¥im thickness factor B -— - 1.0000 (W) 1.0000 (M)
deep tooth factar ¥DT = - 1.0000 1.0000
life: factor for tooth roat stress WNT [ B -] — 0.9782 0.4762
relative natch sensitivity factor YarelT | B —- 0.3377 [ 03313 (M)
relative notch sensitivity factor for static Y arelT B — 1.0152 0.8711
relative surface factor RrelT B -— 1.0663 (M) 1,066 (]
size factor (tooth roat) hEd B — 1.0000 1.0000
minimum required safety factor for tooth r.. | SFmin — — 1.0000 1.0000
Item (Bending) Symbel Method | Unit Pinion Gear
toath roat stress oF [ B «| W 390. 1684 407.2120
permissible tooth roat stress gfF | B «| Wi £63.8790 £59.5734
safety factor for tooth breakage 5F - - 17016 1.6187
[ ok || cancel | Default

" relative surface factor YRrelT (Pinion) (23]
Lo Ot D ___Jomborl ot L pion 1o ]
mean peak-to—valley roughnesz 3.0000 3.0000

relative surface factor YRrelT = 1. 0663

[ QF ]| Apply || Cancel |

12110 dhifsRE 6336-3

* tooth form factor YF (Pinion) (=2
i [
residual fillet undercut 0.0000
root fillet radius of bazic rack for cylindrical eears .Ova mim 1.1000
tip diameter (tip form diameter) daldMa) mm BO. 9880
tooth root chord at the critical zection SFn mm E.3141
bending moment arm for tooth root stress releva.. hFe mm 3.2481
load direction angle, relevant to direction of appl. | aFen dee 73,4596
Theta ] dee 47,6447
tooth form factor YF - 1.4316
[ o] '¢ ] | Apply | | Cancel |

121.10e HhiF5RE, YRrelT

7 150 6336-6 Service life under variable load

=l = ==
Items | Pittine(F) | Pittine(G) | Bendine(P) | Bendine(G)

IS S T T

application factor 1.0000
number of bing Bin --- 64

load spectrum time === Days 70,0000

pitting life --- fears 30,0000

bending life --- ears 30,0000
zafety factor for pitting SH --- 1.409 1.562
zafety factor for bending SF --- .00z 2.045

| Calculate | | Cancel |

X 12111 #fn, 6336-6

X 1.21.10a ®hIFIRE, YF

= stress correction factor YS (Pinion) @
IR Y N T AT BT
tooth root radius at the critical section 1.3948
factar L L - 1.9439
notch parameter qz == 2.2633
stress correction factor S - 2.0437

Cancel |

" IS0 6336-6 Service life under variable load ol @ =
Iiems | Fittine(P) | ittine(G) | Bending(P) | Bending(G)

Galeulation of pitting safety factor from lnad spectrum safety factor = 1409

Contact Damage =
oo BT W N 3 BBl e Uyge g s

e m] s Tt/imin] yoars N ] B Wy

1 309677 | 0.000E+00 | 1000000 | 0O00E-0 wonEn ||
2 304488 | O000E+00 | 1000000 | 0ODOE-0 0.000E00
3 300000 | 1GSGEOT | 1000000 | 4320E-4 1333 1916412 1645 | 1793E+06 | 2409E-02
[ 206161 | 2484E+01 | 1000000 | G4BIE-04 1333 1900900 1533 | 1974E+06 | 32M4E-02
5 200429 | 9813E01 | 1000000 | BE4IEL4 1393 1885.263 1520 | 2175E+06 | 3374E-02
6 205484 | A141ER0T | 1000000 | 108005 1393 1869492 1507 | 2401E%06 | 4500E-02
? 200645 | 4969E+01 | 1000000 | 1296E05 1393 1859507 1494 | 28s5Ev06 | 4883E-02
8 275806 | 5P97Ee01 | 1000000 | 1512605 1393 1837545 1482 | 2041E+06 | 5.143E-02
9 270968 | 6625Ee01 | 1000000 | 172005 1333 1821364 1450 | 3283E+06 | 5207E-02
10 200124 | 7ABSE0D | 1000000 | 1844Ei5 1333 1305035 1485 | 362900 | G360E-02
11 201200 | 8281E+01 | 1000000 | 2160E-05 1383 1738557 1442 | 4D41E+00 | G346E-02
12 260452 | Q1IE+0T | 1000000 | 2377E+05 1333 1771929 1420 | 4511E+06 | 6269E-02
i 261613 | 993BE+01 | 1000000 | 2583E-05 1333 1766140 1415 | BO4BES06 | 6.139E-02
I 26774 | 1077602 | 1000000 | 2810E+05 1393 1736189 1401 | 5856E+06 | 4.958E-02

15 201986 | LISSE02 | 1000000 | B024E+05 1333 1721071 1808 | BABAESD6 | 4759E-02 | -

| Galculats | [ Gancel |

BJ121.10b HhiFIRE, YS
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" 150 6336-6 Service life under variable load = ® ==
Ttems | Pittine(P) | Pittine(G) || Bendine(F) | Bendine(G)
Galculation of bending safety factor from load spectrum safety factor = 2002
Pion  Timeover _Pinion Sess  Faceload  Berdne L eete | omee 4
Bin Mo  tous T1 70 da{s spesdnl  cycles in 30 factor KF o SIESEC T e P
(] S /min] years N ] e oo |
1 300677 0.000E+00 1000000 0.000E+00 0000E+0D
2 304839 0.000E+00 1000000 0.000E+00 0000E+00
3 300000 1BBRE+01 1000000 4320E+04 1253 781480 1177 BI24E+05 B425E-02
4 205.161 2484E+01 1000000 BAR1E+04 1253 762880 1.158 T805E+05 B304E-02
5 280323 3318E+01 1000000 BE43E+04 1258 756.282 1189 S081E+05 9519E-02
6 286484 4141E+01 1000000 10B0E+05 1258 743682 1120 1069E+06 1020E-01
7 280645 4.9B9E+01 1000000 1296E+05 1253 731.082 1101 1230E+06 1046E-01
8 275806 BI9TE+01 1000000 1512E+05 1258 T1g482 1082 1453E+06 T041E-01
El 270968 6.625E+01 1000000 1728E+05 1253 705884 1.063 1709E+06 1012E-01
1n 266.120 7453E+01 1000000 1944E+05 1253 §92284 1084 2015E+06 OB48E-02
" 261290 8281E+01 1000000 2.160E+05 1258 680684 1025 2354E+06 9061E-02
12 266452 9.110E+01 1000000 237TE+0G 1258 668086 1.006 2830E+06 B399E-02
13 251613 9.938E+01 1000000 2EA3E+05 1253 655486 0987 E523E+06 4453E-02
14 246774 1.077E+02 1000000 2810E+05 1253 B42886 0968 1600E+07 1746E-02
15 241935 1.169E+02 1000000 B024E+05 1258 630286 0943 A 536E+07 BEGEE-03 | -
121.11a #n, Pinion(Bending)
involute Z iii_spur & helical gear desien system[3#EEF5]
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3.00000
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[ miniEg - &@imEE -
0.20000 0.30000
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0.20000 0.20000
1.1250 1.1250

12113
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7 150 6336-1 General influence factors

Load, torque, power ‘ Materials | Factorsl

Tarque or Power
@ Torque —* Power

transmitted power
torgue
ratation speed

taneential velocity

angular velocity

overlap ratio

number of load cycles
{nominal] transverse tangential load at referenc

virtual number of teeth of 2 helical esar
ggar accuracy erade IS0 1
transverse contact ratio

Power — Torque

P

Pinian or Gear

@

Pinion

) Giear
21,4168
300.0000 [E] 750.0000
1000.0000 400.0000
10aoonon -
76725582
3.9905
1047230 41.8882
33,8712 94,6780
i - 3 -
1.3629
1.5815

“* 150 6336-2 Surface durability(pitting) , ISO 6336-3 Tooth bending strength

[E=NEcE S|

Contact(IS06336-2) | Bendina(IS0§336-3) |

zone factor

elasticity factar

helix anele factor (pittine)
permit of pitting

lubricant factor

veracity fastor

size factor (pitting)

Item (Pitting)
contact stress
permissible contact stress
safety factor for pitting

single pair tooth contact factars

cantact ratio factor (pittine)

life factor for contact stress

roughness factor affecting surface durabil
mork hardening factor (reference stress]

work hardening factar (static stress)

minimum required safety factor for surfac

ZH £.1920
ZBZD [ — = 1.0000 1.0000
ZE — 4 N/mnf 189.8117
Ze = = 0.8594
zé — — 0.9308
when pitting s not permizsible |
ZNT B~ — 1.1234 1.1234
L B - 0.3317 m
v B = 0.8771
ZR B = 1.0251 m
Zw B — 1.0000 Ol
Zw B — 1.0000
7x B — 1.0000 1.0000
SHmin | —- — 1.0000 1.0000
Symbol |Method = Unit Pinion Gear
553, 7022 553, 7022
1461.0010 1461.0010
2.6396 2.6386

12115 pHIETRS, 6336-2

" 150 6336-2 Surface durability(pitting) , ISO 6336-3 Tooth bending strength

=]

Contact{I506336-2) | Bendine{IS06836-8

Item
tooth form factor

stress correction factor

rim thickness factor

deep tooth factor

relative surface factor

size factor (tnoth ront)

Item {(Bendine)
tooth root stress

stress correction factor, relevant to the di.

helix angle factor (toath raat)

life factor for tooth root stress
relative notch sensitivity factar
relative notch sensitivity factor for static .

minimum required safety factor for tooth r

permissible tooth root stress

salety factor for tooth breakage

WNT
Y &relT
f&relT
RrelT
i
SFmin
Symbol

Sl

Method

1. 1648
2.1890

noon
nann
9762
9970
neaz
Deg2
nann
.ooon
Pinion

210.5094
BE3.3808

3.1614

L

H

1

0.a12z2
2.,3355
.ooon
L7600
L0382
o000
4762
((NIE)
1478
(113
aoog
o000
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12116 P58 & 6336-3

(1) 1S06336 I%, involute X iii(spur and helical) ®F4~7"> = T
(2) FREEBHED T OW TR E TR <7230 kg
+ JGMA 401-02:1974, 402-02:1975
» JGMA 6101-02:2007, 6102-02:2009

* 1SO 6336:2006

+ ANSI/AGMA2001-C95.105
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