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A Study on the Sliding Wear Rate Calculation in Spur Gears
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Abstract —In this study, the sliding wear in spur gears, using Archard's wear model, is analyzed. Formulas
of tooth sliding wear depth along the line of action are derived. The tooth profile is modified td make a
smooth transmission of the normal loads and the cylinder profile for reducing the pressure spike is sug-
gested. The sliding wear rate is calculated with these profiling results. We expect these modification meth-
ods to contribute to the reduction of sliding wear not only in the root, but the tip of tooth and tooth edge.
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Fig. 2. Sliding velocity.

23. 22l0|" &= (U)
<#Held SR Uy Fig 29014 FEH(Pelre 4

WEE A2 oElshe RolmE hest go] e

R =3

U= VS = Vp sin 9p“VG sin OG
= (w,+wo)PQ
= WG(fTQ*' Qng)—WP(éNP"'Fé)

= WGﬁVG—WpﬁVP

e},

U=Vs=2U, g (5 +5) (®)

D,

G7IA, U: E8elgERE
D, : Pinion A&
D;: Gear A&

2-4. FANZ (67)
v*,:,q.o]EJ = AR

2 AEAAE) T2 v
71 Ast FaATHErH)S

A0S He I

359

H@HE WEsteof shat), Alzknol Wiy HE

_,4x €)e) +:(—‘§)~ Urcos W OIEZ, FAAI7HSr)
= vrest ol Gera & 9o,
‘;—§= UPCOS'IU (9)
ét= —U—~sec’P dé (10)

o71A, . tEz)

Up: AABASEGALEE)
£ PARE APozAG FEAN) A
2917

25, X|HMoMel =atolg otz 2o
22,23, 23890 =97 A4 &9 WG v}
2E (W), £¥eld &5 (), F2AZ (r)ZHH

A (Dol FavEAL2 vt o
v, =2 sec‘f’-(—- —)- E el ae sh))
FgAate] ol P2 EdM el Satold )

2 Zole AE b mEst] e} o] Lepd
& 9.

_ v,
T b-dE
11
=2 sec‘I’(D1 Dz) 3
_ 1) PA [£]
2k- sec‘P( Dz) T (12)

A7)A, b: X ZF(face-width)

A (120014 R vle} o] &Elold miRizlole
92 HE < pol HEA) Lo oe)x AR
FAEE & F U

o) FH e el wiE)E FgAAIIA 3
AgHoz Yepr] faiMe 4, 71019 71818
?l BAHE FalM gl HE29x)e] otz
WAl 2HEAge) AgslEe BXE Torstelel &
oh 2P o] Al EEER 7lojgt 3y
o] & w XuAdollM wsle HEGES AN
alojof gt} mEkx] B dPoMe 25r)ojdad 9
2% HYE A% HH XNPFEHL Fakd o)y

ol 414_,4

Ja}

Vol. 186, No. 5. 2000



360

Fig. 3. Tooth contact in high-contact ratio gear.
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Fig. 4. Tooth contact zones.
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Table 1. Gear data
Gear Data
Item DRIVER DRIVEN
Number of teeth 42 49
Pressure angle, degrees 17.50°
Module 225
Face width 20.00 mm
Torque 28640.00 kg « mm
Young's modulus 21000 kg;/ mm*
Poisson's ratio 03
Contact ratio 1.88
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Fig. 5. Tooth deformation.
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Fig. 6. Tooth profile modification.
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Fig. 7. Tip relief.
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Fig. 8. Modified transmitted tooth load.
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Wear Depth fmm]

Fig. 12. Wear depth before tooth modification.
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Fig. 13. Wear depth after tooth modification.
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