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415 637 5.6 203 126 -0.9 217 142 -2.8 154 81 15.5
327 446 2.4 — - - — — — — - -
270 319 -0.1 — — — — — — — — —
197 155 -0.4 — — — — — — — — —
1 /R t 5
2000k w ( )
| S0 t, k n 2 (3
5 | G- (4)
~— 1400
2 2 t y k n
= 12004
= 1000 D /mm 4.1 7.8 9.7
B0 ty/Pa 94.48 94.28 103.54
4000 k 0.7717 0.992 9 1.108 5
s n 0.907 2 0.894 9 0.884 7
! 4
2000 (5) ty
i 000 2000 3000 4000 S000 600D 4v/R 1/R- 4v/R 7
A 1/R- 4v/R (4)
6 4 1/4
VS (VS t w )
1.D=4.1mm
v =[t, -t/ hfM™ =
2.D=7.8mm 1/0.853 4
3.D=9.7mm [, - 125.365 0)/1.550 5]"* (6)



190 41 10

4 W (2)

3500r av_ 4n, @, 0"z t, 0"
= 3000F Iﬁ//,// R 3nc +lg (%] g t Q
M 14

A 2 .2\

-m%____ 2500F I_i” %__'_ 2nc tyC + 2n: g&ig H+ﬁ (8)
& 12 & 2n +1t +h@2n +D) &, s R
?: 2000} n/ g w (+D@2n +DEt, oH
it I
% 1sii ‘*% ® (4vIR),
= u/ 1 4v/R
- 5

v .__4#_*'*/’:—# W=[(@V/R), - 4 IRI/(4vIR), ©)

500 :,_.4-—-—-—'—'_—'_‘:
= : 1 w
01 e 0.4 "os 3
AR ES R mm (8)
7 RM-4v- R?
( )
1. y= 87.049x + 20.219, t,,=150 Pa ) t,

2.y=180.03x + 73.662, tw=200 Pa

e _ (8
.y = 366.49x + 211.91, t,=300 Pa
4,y =552.2x + 368.72, tw=400 Pa tw
5.y = 737.23x + 536.24, 1,=500 Pa %) ¥
6.y = 921.69x + 711.49, t,=600 Pa (8 5)
7.y=1105.7 + 892.88, t,=700 Pa
8.y=1289.2x+ 1079.4, t,=800 Pa (8) tw (8)
9.y=1472.2x+ 1270.4, 1,=900 Pa /R t, 4v/R (5)
10. y = 1654.9¢ + 1465.3, tw=1 000 Pa
11.y= 1837.2x+ 1663.7, tw=1 100 Pa () tw
12.y= 2019.1x + 1 865.4, ty=1 200 Pa Herschel-Bulkley (5)
13.y = 2200.6x + 2 070, t,=1 300 Pa (8 41 9.7 mm
14.y= 2381.8 + 2 277.3, tw=1 400 Pa Herschel-Bulkley (5) 59mm
15.y = 2562.7x + 2 487.1, tw=1 500 Pa (8) (5)
t,=92.1357 k=0.7996 n=0.9156
t =t +kg (5) 12 59 mm
(3) tw 4v/R 1ty (8)
(4viR); 9 w 1
/n (nc+1)/nC
0 & t, .0
dv, _ 4n, aew+ q- e © (5) [8] 5)
R 3n+1&k.g & t,g
n+l
z - t n A t 2
g 2 le, 2 aéyco f‘?’f_gzﬁ' t_g ?+2221t_y+ +12n2 el
g 2n +1t, (nc +1)(2n, +1) &t , H ) ug é tyg & 2n+lt, (n+1(2n+l)
t, 5 4v/R
(6) 4v,/R 2 4v. /IR
(WlRag  (WNJ/Rag t, (7
t,, =108.01 k, =1.4843 n =0.8680
6 4 4 f (=0 f (0)=1 f' (1)=0
(4v,/Rt,) 6 4 f = -@Gn+)/[nn+)]  a=n/(+Y(n+])

4 ® @ b=va’+l+a (5



191

(10)

a a+1 2a
tw:ty+_§§%+\/ b2 ﬁ t@ (11)

b b 7
(1) o (10)
(11 (10) (1D
) (10
(5) w(n,at,/t,) =[4v/R-
(4v/R),1/(4v/IR) 4v/R (5)
(4vIR), (10) 59 mm
3(D=5.9 mm,
t,=92.14 Pa, k=0.799 6, n=0.915 6)
ty/tw 1
a ty/tw=0  ty/t,=1
O<t,/t,<1 a
O< ty/t,=0< 1 [9]
a t,,k,n,D \
(11) ty
3
tw /Pa w/% tw /Pa w/%
93 27.01 140 3.34
94 21.23 160 3.07
95 17.67 200 2.13
100 8.28 400 0.48
105 3.54 600 0.20
110 0.72 800 0.11
120 2.09 1 000 0.07
4
(1)

(2)

3)

(4)

Rein S W. Solution of problems involving grease flow in
straight pipe or tubing. NLGI Spokesman, 1967, 31(7)
131 132

Verhoeff A. Flow of Greases in pipes Thetemperature limit
for centralized systems. NLGI Spokesman, 1973, 37(7)
123 136

Cho Y I, Choi E. Rheology and hydrodynamic analysis of
grease flows in a circular pipe Tribology Transactions,
1993, 36(4) 545 554

Froishteter GB, etc. Glculation of hydraulic resstance in
trangport of lubricating greases through pipelines. Chemistry
and Technology of Fuelsand Oils, 1976, 12(1-2) 129 133

1989
Hatzikiriakos S G, Dealy J M. Wall dip of molten high
density polyethylenes. capillary rheometer studies.

Journd of Rheology, 1992 36(4) 703 741

1991 18(1) 37 44
B E
1987
Xu G Y, Lin X D, Zhang Y Z. The optimism of flow
resistant approximate formula of Herschel-Bulkley fluid.
Journal of China University of Mining and Technology
2004 16(2) 23 126



192

41 10

STUDY ON RESISTANCE TEST OF
THE FLOWING OF LUBRICATING
GREASE IN PIPE

Zhang Xiaoguang
(College of Mechanical & Electrical Engineering,
China University of Mining & Technology,
Xuzhou 221008)
Xu Jianjian
(Institute of Applied Physics, Nanjing University,
Nanjing 210093)
Lin Xuedong
(College of Mechanical & Electrical Engineering,
China University of Mining & Technology,
Xuzhou 221008)

Abstract With the existence of the wall dip, the resistance

testing principle is analyzed. The testing system and resistance
calculation are also studied. To test the resistance characteristic

of lubricating grease and to eliminate the effect of wall dlip, the
flow equation without wall slip which is independent of pipe
diametersis set up by applying the Mooney method. In order to
reduce wall dip and non-coincidence of flow curves due to the
factors such as viscoelasticity and thixotropy, the tube
rheometer testing system and reasonable experimentation are
esteblished. Experiments have verified the validity of the flow
equation established. The approximate solution for the
resistance to the flow equation is obtained. The difference
between approximate solution and precise solution is reduced
by P optimized calulation. The study results will provide an
academic and experimental foundation for pipe transportation
of centralized lubricating system.
Key words Lubricating grease Pipeflow Wall dip

Resistance characteristic Testing system
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