29 5 Vol 29 Na 5

2009 9 Tribology Sept , 2009
( , 221116)
: TH117 3 A : 1004 - 0595 (2009) 05 - 0418 - 07
[1-9]
1
, Harrison
Nordell ( 1), 1 v Y ,
, T . Harrin
ol Harrion
( a3 1(a) Harrision
Q4mm v
: v (1) :—2[1- cosl]. (1)
Ll TS
(0 ts T,

M o=@, -0) (- d) ()

:2008 - 09 - 23; 12009 - 05 - 11; : ,€- mail: bigblenny2000@ sina com
(1972-),



5 , o 419

v,V ' \A4
v v
Speed Speed
v/2 vi2 | A
Acceleration ; Acceleration
|
T2 T, ot T2 T, ot
(a) Harrison starting curve (b) Nordell starting curve

Fig.1 Harrison and Nordell starting curves [§] 1  Harrison Fll Nordell #2 zf il 2k

1” 1w1 (1)2 [111! ’
, h , b b :
_8[ K _0p +_8[ K _g!j
(1) (2 : o 12 o 12
_0| _h _0d| _h
! ’ ax|:_2 (U, - UZJ + 8y[_2 (Uly - UzJ +
' _0| pxr’ 3
ax[ 12 Ww, + 10(*)1; +
2 _0] pyh’ 3. .| ,_dn
21 p , P Wi, =
’ W; -0,,U,,U, (i =12) X Yy
(3)
, - _dh
3 ( 2) AD ,BC ! dt
y

0 ———— X
L Plawee = R (4)
A== {» W~ K i}

B - v
2 "1 q

Fig 2 Calculation model AB DC (5)

2 AD , 01
, Q 5MPa ,BC ,

0 AB DC ,
22
z , Navier - , )

Stokes (Reynolds) ,



420 29

; - (P = .U{ 121[%’3 121[_25]
(g CERRES

g 3
JJF [ (le - U2x)2 + (Uly - U2y)2] + 12? [('010‘)2 +_wl;_gs-_|

b’ h
12] [ B)J [_g!j (6) |:_2 (le - UZX)_SXQ +_2 (Uly - UZy)T;?]} dXdy +
a q J:J'ﬁ pdxdy + J:qus (15)
: dt r
T | a0.8c (7) I AB bC s
ar
N = AB D
o =0 C (8) :
23
ffoc 1-Z +a-Za -
AS-IM ' : ﬁJ.N L[(le - U2><)2 + (Uly - U2y)2] +
log logh +0 6) =A - BlogT (9)
b’ _59
, mm’/sA B , 16
) 12 [‘aj [ aJ } “e
24 4
75 W
= J]E[y +T,,x) dxdy (100 4 . 1
X y
1
Tablel The nputdata n calculation
1 _0p 1.2 2 1.2 ]
T, = - -
X y{ 2 X P _2('01 _30')1('01 2 +_40')l 3 Parameter Value
u Input peed n, / (r- min~1) 1470
h (Ug - Uy) (11) Starting time t/s 40
W idth of grooveW 4 /m Q 004
T, = {_1_89 -py _1wi '_2('01001-2 +_1wi_2] - Depth of grooveW, /m 2x10°4
2 ay 2 3 4 Inner radius of friction disc r, /m 0 0575
u Outer radius of friction disc r, /m Q 076
h (Uyy - Uy (12) Fluid densityp / (kg- m~*%) 865
Fluid kinematic visosityn / (mm?. s 1) 32
Fluid specific heat capacity C, /[ kJ- (kg ) '] 188
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1-Disc brake;2-Torque sensor;3-Gear
pair;4-Testing drum;5-Steel wire
rope; 6-Motor;7-Hydro-viscous

drive speed regulating start equipment;
8-Reducer;9-Driving drum;10,11-Electro-
hydraulic proportional control system

(a) Scheme of experimental equipment
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Fig. 8 Equipment and experimental results
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Numerical Smulation on Transent Behavior of Hydro -
ViscousDr ive Speed Regulating Start

MENGQing- rui, HOU You - fu
(School of M echanical and

Electrical Engineering, China U niversity of M ining and Technology, Xuzhou 221116, China)

Abstract: To reveal the gjueezing effect on hydro - viscous drive geed regulating start, by using finite elanent
method, the modified transient Reynolds equation, energy eguation and temperature - viscosity equation were
Dlved smultaneously to smulate transient behavior of hydm - viscous drive gpeed regulating start The reaults
sowved thatwith the decrease of oil film thickness, squeezing effect had significant effect on load cgpacity of oil film
during startup process, and the effect varied with oil film thickness During the initial stage of the startup process,
queezing effect had little effect on load capacity of oil film, but the effect becane more and more praninent with
decreasing of oil film thickness And itwas verified by experimental reqults
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