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This paper presents the study of thermoelastohydrody-
namic characteristics of gear tooth in line contact included
surface roughness in spur gear with Newtonion lubricants. The

time dependent Reynolds equation , energy equation and elastic

E-Mail : jesda.pa@gmail.com1 , kmmongko@kmitl.ac.th2

equation were formulated for compressible fluid. Newton Raphson
method was implemented to obtain the film pressure, film
temperature, film thickness profiles in the contact region as well
as friction coefficient at various loads , speeds , tooth surface
roughness and lubricants. The simulation results show that film
pressure profile strongly depended on tooth surface roughness
amplitude. For increasing of the gear speeds , film pressure, film
temperature and film thickness increase but friction coefficient
decreases. For increasing the loads, film pressure, film
temperature and friction coefficient increase but film thickness
decreases. For the increasing of viscosity of lubricant, film
temperature and film thickness increase but film pressure and

friction coefficient decreases.

Key word : Thermoelastohydrodynamic lubrication , Spur gear ,

Time dependent Reynolds equation , Line contact
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5. Fyanuain 5 lwunana
dimensionless coordinates, )_( =x/b

dimensionless coordinate, ¥ = y/h

N

dimensionless pressure, P= p/PH

dimensionless film thickness, /1 = h/(bz/Ro)

=

dimensionless viscosity, 77 = 77/770

dimensionless density, p = p/po

[IRSTREN

~
el

ANWRENUBIA7 Pinion uuu'l3NE A,=7,,sin 2ﬂ£
X
>

N

Q

ANUMENLYRIRY Gear WU TA L 7 =7 sinl 27—
X
G

dimensionless film velocity, U = u/uo

dimensionless film temperature, 0_ = T/To

= D

N|"U

dimensionless thermal conductivity of film, kP = k/ko

~

time, s and dimensionless time, 7 = f”o/b
dimensionless reference load, W, = w, /ERO
transient dimensionless curvature sum, C,. = R, /Ro

transient dimensionless curvature sum, C'UT = L7/u0

5

O 0O i’,ﬁ =

N
3

transient dimensionless curvature sum, CRT = W'/Wo

pressure, Pa

B
<

coordinate , m
semi-width of Hertzian contact under load, p = R, /8W0/7r ,m

radii of curvature of pinion, R, =7,sing@+s , m

N o
~

=
g

radii of curvature of gear, R. =7, sing+s , m

pitch circle radii sum, R,=R,R; tan(p/(RP +RG) »m

> X

M

curvature sum, R == RPRG/(RP +R;) . m

m/s

N

p Pinion teeth surface velocity, U, = a)PRP ,
Up pinion teeth surface velocity, 4, = a)GRG , m/s

Wp, A angular speed of pinion and geat, rad-1

u,z,T film velocity and entrainment velocity, [{:(uG—{—uP)/Z, m/s
U, reference velocity, m/s

S action line coordinate, m

w', w, transient load and reference load, N/m
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lubricant film thickness, m

thermal conductivity of lubricant at ambient, W/(m-K)

T,TO transient temperature and reference temperature, K

PH

maximum Hertzian pressure, PH =FE'. /WO/ZE
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