ISO 6336-1:2019-11 (E)

Calculation of load capacity of spur and helical gears - Part 1: Basic principles,
introduction and general influence factors

Contents Page
0T =T o vi
L T 11T T o vii
1 £ T o o1 1
2 Normative referenCes ... s 2
3 Terms, definitions, symbols and abbreviated terms ............ooo 2
31 Terms and definitioNS .......cooiceciiiiice s s e s e e e mn e e e e 2
3.2 Symbols and abbreviated terms ... e 2
4 5= T3 ol o 4 1 T3] o =TSP 1
4.1 /Y o ] [T Yo o SR 1
411 Surface durability (Pitting) .......cccoorcii i ————— 1
41.2 Tooth bending strength ... ————————— 1
41.3 Tooth flank fraCture ....... ... mne e e s 12
41.4 Strength and quality of materials ..........ccccoiiiiiiiii e ———— 12
4.1.5 Service life under variable 10ad ............ooo e ————— 12
4.1.6 SCUFFING 1o —————— 12
4.1.7 L4 T 12
4.1.8 MiICIOPItEING ..ooeeii e s 12
4.1.9 Plastic-yIelding ... s 12
4.1.10 EST o =Y e 1 T o= o] o] [T e 1 o o L= PR 12
4.1.11 EST= 1 =1 T = T2 o PP 13
4.1.12 =53 11 4 RS 15
4113 Manufacturing tolerances ... ———————— 15
4114 IMPLIEd QCCUTACY ....ueeiiiiiii it an e s sam e e am e s nne s 15
4.1.15 (0140 T=Y g oo T T=3 T [T = T T 4 - 15
4.1.16 INFIUENCE FACLOLS ... mmn e e e s mmmnnes 16
4.1.17 Numerical FOrmMUIAE ... e e e e 18
41.18 Succession of factors in the course of calculation ... s 18
4.1.19 Determination of allowable values of gear deviations ............ccccemireecirrccccerrcccce e 18
4.2 Tangential load, torque and POWET ... 18
421 7= 1= - | PR 18
4.2.2 Nominal tangential load, nominal torque and nominal POWer .........cccccceiriicccrsceeee s e 19
4.2.3 Equivalent tangential load, equivalent torque and equivalent power .........cccccccmrrrviicciincennns 19
4.2.4 Maximum tangential load, maximum torque and maximal POWer .........ccccccceicrrrrernsssccsneeenns 19
5 Application factor, KA ... ————— 19
5.1 =TT - 19
5.2 Method A == FACtOr KA-A ... s s e s e s mmme e s e mmnns 20
5.21 = T oY g 407 L 20
5.2.4 Factor KFFA-A for tooth flank fracture along ISO/TS 6336-4 .........cccccrrrirmmrrrcecrerrrcee e 20
5.2.5 Factor KA-A for scuffing along ISO/TS 6336-20/ISO/TS 6336-21 ......cccccceecemrrrceerrrrcsceersssceenns 21
5.2.6 Factor KA-A for micropitting along ISO/TS 6336-22 ..........ccccveeemmrrrcererrrssmeerssssmee s sme e smeeeas 21
5.3 Method B -- Factor KA-B ...t s 21
5.3.1 7= 1= - 1 21
5.3.2 Guide values for application factor, KA-B .............iiiiiccecrrr s sssmse e s nnnes 21
6 Internal dynamic factor, KV ... 24



6.1 7= T - 24
6.2 Parameters affecting internal dynamic load and calculations ..........cccccvvcnnniiicncinniccen 24
6.2.1 D 1= o | o 24
6.2.2 ManUfaCtUNiNg .....cccceiiiri i ——————————— 24
6.2.3 TransmissSion PerturbanCe ... s s s sn s snsnsn s snsnsnsnsnsnsnsmnmnmnnnnnn 25
6.2.4 D LY T o T o =TT o1 1= 25
L0 £ =T o 3 = g - 25
6.2.6 Application of internal dynamic factor for low loaded gears .........ccccccmmirriiiccccccereennnnsccssneeens 26
6.3 Principles and asSUMPLIONS .........coiccccccciiiiiiiiccccscere e e s s e s ssssss s e e s e ss s s s sannn e e e e e snsnnnmnnes 26
6.4 Methods for determination of dynamic factor ...........ccccvivciiiiicc 27
6.4.1 Method A -- FACtOr KV-A ... s s smn e s mmn s e e s e mmmnnes 27
6.4.2 Method B -- FActor KV-B ... e s 27
6.4.3 Method C == FACtOr KV=-C ... s mmn e e s e 27
6.5 Determination of dynamic factor using Method B: KV-B ..........ccccciiiimmiiiiinnsnnnnseennnenen 28
6.5.1 (7= 1= - | 28
6.5.2 RUNNING SPEEA FANGES ... s ms e sm s e s e ammn e e e e s a s nnmnnns 28
6.5.3 Determination of resonance running speed (main resonance) of a gear pair ........ccccccuueunn. 29
6.5.4 Dynamic factor in subcritical range (N NS) ... e 31
6.5.5 Dynamic factor in main resonance range (NS < N 1,15) ... 34
6.5.6 Dynamic factor in supercritical range (N 1,5) ... 34
6.5.7 Dynamic factor in intermediate range (1,15 < N <1,5) ... 34
6.5.8 Resonance speed determination for specific gear designs ..........ccccceiriicniiiiicnccnnnnncene 35
6.5.9 Calculation of reduced mass of gear pair with external teeth ..........ccccciiriiiiiiiiiciiicnniaes 37
6.6 Determination of dynamic factor using Method C: KV-C ..........ccccoiiimminiiimnnnsnesennnnen 38
6.6.1 (€7 4 =T - T 38
6.6.2 Graphical values of dynamic factor using Method C ..........cccciiiiiiniins s 39
6.6.3 Determination by calculation of dynamic factor using Method C ...........ccccriiicnriicicerncceee 42
7 Face load factors, KH and KF ... rsssssssnss s sssssssssssssesesssssssssssssessssnssssssnens 43
71 Gear tooth load distribution ... 43
7.2 General principles for determination of face load factors, KH and KF ...............ccccccvrrnnnn..e. 43
7.21 (€71 4 =T - T 43
7.2.2 Face load factor for contact stress, KH .......... e 44
7.2.3 Face load factor for tooth root stress, KF ........... e 44
7.3 Methods for determination of face load factor -- Principles, assumptions ...........cc.cccceeees 44
7.31 (€7 4 =T o T 44
7.3.2 Method A -- Factors KH-A and KF-A ... 44
7.3.3 Method B -- Factors KH-B and KF-B .............o s 45
7.3.4 Method C -- Factors KH-C and KF-C ... e e e sms e sms e sme e s s s 45
7.4 Determination of face load factor using Method B: KH-B ..........c.ocooiiircceincceee e 45
7.41 Number of calculation PoINtS ...........cccoiiiiiiicccccrrrr e sn e e e e nmnnes 45
7.4.2 Definition Of KH ... e 45
743 Stiffness and elastic deformations ... ——————— 45
7.4.4 Static diSplacements ..o ————————————————— 49
7.4.5 ASSUMPLIONS ...ttt r e e r e e R e Ea s m R e R e s R e e e R e e e n s ann e 49
7.4.6 Computer program OULPUL .........coiciiiriiiiirr i s nr s s nn s s s anes 49
7.5 Determination of face load factor using Method C: KH-C ..........cccociiiiiiiinniinnnnennnnene 49
7.51 (€7 4 =T - T 49
7.5.2 Effective equivalent misalignment, Fy ......ccccoiiiminini e 51
7.5.3 Running-in allowance, y, and running-in factor, .........ccccccocmiiicecmrnncscensscsee e 51
7.5.4 Mesh misalignment, fFMa ..o 61
7.5.5 Component of mesh misalignment caused by case deformation, fca ..........cccccccerrrnernnnnee. 63
7.5.6 Component of mesh misalignment caused by shaft displacement, fbe ...........ccccccrrrrrrnn.e. 63
7.6 Determination of face load factor for tooth root stress using Method B or C: KF ............... 64
8 Transverse load factors KH and KF ... s e 65
8.1 Transverse load distribution ... 65
8.2 Determination methods for transverse load factors -- Principles and assumptions ........... 65
8.21 €7 4 =T - T 65
8.2.2 Method A -- Factors KH-A and KF-A ... 65
8.2.3 Method B -- Factors KH-B and KF-B .............oo s 66



8.3 Determination of transverse load factors using Method B -- KH-B and KF-B ....................... 66

8.3.1 1.7 4 =T - | 66
8.3.2 Determination of transverse load factor by calculation ..........cccccviiiiiniiiccic e, 66
8.3.3 Transverse load factors from graphs ..o ——————— 67
8.34 Limiting conditions fOr KH ... sse e e 67
8.3.5 Limiting conditions fOr KF ... s e sene s e me e e e 67
8.3.6 RUNNING-iN @llOWANCE, Y ... s e e s e 68
9 Tooth stiffness parameters, C anNd € ... ——— 71
9.1 Stiffness iNflUENCES ... ————————— 71
9.2 Determination methods for tooth stiffness parameters -- Principles and assumptions ...... 7
9.21 171 4 =T - TS 7
9.2.2 Method A -- Tooth stiffness parameters cCA and C-A ... 72
9.2.3 Method B -- Tooth stiffness parameters cB and ¢-B ... 72
9.3 Determination of tooth stiffness parameters, ¢ and c, according to Method B ..................... 72
9.3.1 (7= 1= - | PR 72
9.3.2 RS T 1 T L= 0 L= 1= SRR 73
9.3.3 1 LT T3 T 0 L= 77
10 Parameter of Hertzian contact .........cccccoiiiminninnr s 77
10.1 Local radius of relative curvature ..........ccccciriinninin e —————— 77
10.2 Reduced modulus of elastiCity, Er .........cccovcmiiiiiiminni s 78
10.3 Local Hertzian contact stress, pdyn,CP ... 78
10.3.1 1= 4o T 78
10.3.2 1= 1 o T N 79
104 Half of the Hertzian contact width, bH ... 80
10.5 Load distribution along the path of contact ..........cccccvmiiniinnn 80
10.5.1 Definition of contact points, CP, on the path of contact ............cccccoirirr s 80
10.5.2 Load sharing factor, XCP ........coccciiirrrrirrrsssrersssssresssssssesesssssessssssse s sssssmsesssssmsssssssmsesassnsesssssnnens 82
10.6 Sum of tangential velocity, V,CP ... smn e s 90
11 Lubricant parameters at given temperature ... 91
1.1 7= 1T - P 91
11.2 Kinematic viscosity at a given temperature, v .........ccccoiiiiiimiinir s 91
11.3 Density of the lubricant at a given temperature , ... 92
Annex A (normative) Additional methods for determination of fsh and fma ...........cccconiiiiniiiiinincaes 93
Annex B (informative) Guide values for crowning and end relief of teeth of cylindrical gears ............ 96
Annex C (informative) Guide values for KH-C for crowned teeth of cylindrical gears ...........cccccenncen. 99
Annex D (informative) Derivations and explanatory Notes .........cccccviiciccceeneninncs e 102
Annex E (informative) Analytical determination of load distribution ...........cccooeviiiniiiincies 106

Annex F (informative) General symbols used for calculation of load capacity of spur and helical
L L= 128

BibliOGrapRhy ..cooceeeiiieie i 133



		2026-04-28T22:21:14+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




