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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 

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. 
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3.

1 2

1

PINION GEAR

35 105
( m ) 2 2

Pressure Angle  ( ) 20

25 mm. 

MATERIAL UNB C61300 UNB C61300 

2

SAE 40 SAE 90 

Inlet Density,kg/m3 879.625 892.80

Inlet Viscosity,Pa-s 0.1140574 0.1946304

Viscosity-Pressure Index 0.62 0.5685

Viscosity-Temperature Coeff,K-1 0.046 0.05763

Coeff of Thermal Expansivity,K-1 0.000771 0.000740

Specific Heat, J/(kg-K) 1900.0 1870.0 

Thermal Conductivity, W/(m-K) 0.125 0.126

2

2

10 kW 

1000 rpm Mineral Oil Grade SAE-40 

Slip Ratio 

Pitch Contact Pitch Contact 

Pitch Contact Pitch Contact 

3 6

3 CRT , CUT CWT

4
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Slip Ratio 
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1000 rpm Mineral Oil Grade SAE-40 
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Mineral Oil Grade SAE-40 
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Mineral Oil Grade SAE-90 

 Mineral Oil Grade SAE-40 
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4.2  Slip Ratio 

Slip Ratio 
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5.

X  dimensionless coordinates, X x b
Y  dimensionless coordinate, Y y h
P  dimensionless pressure, HP p P
h  dimensionless film thickness,  2

0h h b R
 dimensionless viscosity, 0

 dimensionless density, 0

P Pinion , sin 2P M
P

XZ
X

G Gear , sin 2G M
G

XZ
X

U  dimensionless film velocity, 0U u u
 dimensionless film temperature, 0T T

Pk  dimensionless thermal conductivity of film, 0Pk k k
,t t  time, s and dimensionless time, 

0t tu b

0W  dimensionless reference load, 0 0W w ER0

RTC  transient dimensionless curvature sum, 0RT XC R R

UTC  transient dimensionless curvature sum, 0UTC u u

WTC  transient dimensionless curvature sum, 0'RTC w w
p  pressure, Pa 

,x y  coordinate , m 

b   semi-width of Hertzian contact under load, 
0 08b R W ,m

PR radii of curvature of pinion, sinP PR r s  , m

GR radii of curvature of gear, sinG GR r s  , m

0R   pitch circle radii sum, 
0 tanP G P GR R R R R  , m 

XR   curvature sum, 
X P G P GR R R R R  , m 

Pu pinion teeth surface velocity, P Pu PR  , m/s

Pu pinion teeth surface velocity, G Gu GR  , m/s

,P G angular speed of pinion and geat, rad-1

,u u  film velocity and entrainment velocity, 2G Pu u u , m/s 

0u  reference velocity, m/s 

s  action line coordinate, m 

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

0k  thermal conductivity of lubricant at ambient, W/(m-K) 

0,T T  transient temperature and reference temperature, K 

HP  maximum Hertzian pressure, 0 2HP E W
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