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TABLE 15.16 ANSI/AGMA Surface Fatigue Strength 5}, (Pitting Resistance) for Iron

and Bronze Gears'
Typical Min.
Matenal Heat Surface r
Material Designation Treatment Hardness® ks
ASTM A48 Class 20 As casl - S50=60
gray cast iron Class 30 A cast 174 BHN 65=75
Class 40 A5 casl 201 BHN T3-83
WSTM AS36 Grade 60-40-18 Annealed 140 BHN T1-492
ductile iron Crade 80-55-06 Q& T 179 BHN 77-92
(nodular) Grade 100-70-03 Q&T 229 BHN 02-112
Grade |120-90-02 Q&T 269 BHN 103-126
Hronze Sand cast Min. tensile an
strength, 40 ksi
ASTM B-148 Heat treated Min. tensile 65

Alloy 954 strength, 90 ksi
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TABLE 15.15 ANSI/AGMA Surface Fatigue Strength (Pitting Resistance) 5, for 5teel Gears'

Metallurgical Quality*
Grade | Grade 2 Grade 3
Min. Min, Min,
Surf, Sy Surf. Sy Surf. 5
Material Heat Treatment Hardness” ksi' Hardness ksi’ Hardness ksi
Steel Through hardened See Figure 15.30 - -
Flame or induction 50 R 170 —_— 15} — =
hardened 5 Re 175 xam S5 e —
Carbunzed and 55-64 180 S8-6 225 58-04 275
hardened Re Re Re
(Min. core hard.) (21 Re) (25 Re) (30 Re)
AlSI 4140, Nitrided (through 8315 150 83.5 163 83.5 175
AlLS] 4340 hardening ) 4.5 155 B4.5 68 B4.5 181
F‘:E] Rlﬁ" le RII'IH
2.5% chrome Mitrided 875 155 87.5 172 £7.5 | Ber
(ne aluminum) Ry R s Risn
Nitralloy 135M Mitrided Q0.0 170 HLO (83 Q0.0 95
Bysn Hysy Rysn

Nitralloy N Mitrided L] 172 w0 | B8 Q0.0 205
Rm.r Rl:l.}.! E!-ISI'-E

2.5% chrome Nitrided 0.0 176 L0 | O 90.0 216

{no aliminum) Rysn Risn R sw
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- NOTE: The ch01ce of ZN in the shadcd area is influenced |
- by: |
. Lubrication regime “
.. Failure criteria

Smoothness of operation required

~ Pitchline velocity

_ Gear material cleanliness

Material ductility and fracture toughness
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Surface finish, um (AA)
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Regime I: thin EHD oil film;
full metal-to-metal contact.

Regime II: thin EHD oil film;
partial metal-to-metal contact.

Regime II1: thick EHD oil film;
no metal-to-metal contact.
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H,=kA,0,-0,)

k,= modified overall heat transfer coefficient, Btu/min-in?-°F
[See chapter 10 for approximate values]

A,= exposed surface area of housing , in?
O = housing surface temperature, °F

O ~ambient air temperature, °F
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